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1.1

1.2

Introduction

All program parts and windows, the menu structure and how to operate the
program are described in detail in the User's Guide. All menus and menu
functions are explained. Before you work through this part of the manual, you
should already be familiar with ASCET, i.e. you should already have worked
through the chapter "Understanding ASCET" and the "Tutorial" in the ASCET
Getting Started manual. The subsections are more or less in the order of the
steps necessary for specifying components and projects.

All sections in the documentation follow the same principle. At the beginning
of every main chapter, there is a short introduction, then a description of the
user interface and menu items, followed by a workflow-oriented description of
the individual steps.

Typical Workflow

The program structure of ASCET makes it necessary for the user to adapt some
parts of his/her workflow to correspond to a specific scheme. There are several
dialog sequences which cannot be changed. This results in a typical and
efficient workflow which was taken into consideration in the documentation
and is used as the guide. The following list is a rough overview of the order of
the individual working steps:

e setup ASCET

e create the database and database entries
® add your own functions

e specify and simulate components

e specify and simulate projects

e create and edit datasets

e create and edit implementations

e use of signals and icons

e experimenting

e documentation of the results

Launching the Program

To launch ASCET:

e By default, the ASCET installation creates an
icon on your desktop. Double-click this icon to
launch the program.

Introduction
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e Alternatively, you can launch ASCET via
Programs in the Start menu.

Below, there is a detailed description of the user interface of the Component
Manager, with which ASCET is launched by default.

Note

You can determine software behavior individually. You can specify default
paths, set different colors and fonts, make specifications for the import and
export of data and lots more in ASCET. For more detailed information, please
refer to chapter 2.2 "Component Manager — Setting Up ASCET".

Introduction



2.1

2.11

The Component Manager

This chapter contains a detailed description of the Component Manager, its
menu structure and operation. This window replaces both the ASCET start
window and the database browser of previous versions.

The function of all menus and menu items is explained. Before reading this
part, you should be familiar with ASCET by having studied chapter "Under-
standing ASCET" and the "Tutorial" in the ASCET "Getting Started" volume.

Component Manager — User Interface

General Description

The ASCET Component Manager opens when the program starts. This is
where you start the various editors (see chapter 4 "Specification of Compo-
nents and Projects"). You can also manage several user profiles and, via an
option dialog box, set station-, database-, and user-specific options, e.g., the
definition of storage directories, preferences such as screen display options, or
the start-up behavior of the software (see "Component Manager — Setting Up
ASCET" on page 36).

The main purpose of the Component Manager is, however, to systematically
store and manage all data created during the work with ASCET in a database
(see "Component Manager — Managing Data" on page 73).

This section only describes the functions forming an integral part of the Com-
ponent Manager. The editors, the experiment environment, as well as some
add-ons, are described in separate chapters.

User Interface Component Manager

ASCET manages all the database items in a database in the Component Man-
ager. You can create folders and subfolders, move, copy, import, and export
individual items and also create entirely new databases. Besides organizing
your data, you can also edit components and projects in ASCET. In earlier ver-
sions, this was only possible in the specification editors.

The Component Manager
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Description of the Window Elements

button bars

Menu bar
& ASCET-MD
File Edit “iew Inset Component Builld Tools Manuals Help

"Contents" field

> 0SE 2eX BE AL SN -¢- 090 o0 E D
1 Database | 3 Conkents *®
= BB = Components |
Mame |Type |Data |F\ccess |Spechicatmn
ZComment %
A _
LI >| 4 | LI
|Y nome |5 <m:\.. \DB= |ﬂ kemaltha L | i

— Comment field

Z Comment Bottom line with filter display for the "1 Database"
Database items: list, current database, and user name; the empty
"1 Database" list fields serve as status display for selected items

The folders and items contained in the current database are displayed in the
"1 Database" list. The database name is the root of the tree structure. Each
database contains one or more folders, which in turn contain other folders and
database items. They are organized and displayed in a hierarchy in the
"1 Database" list.

The "2 Comment" field is a text field that contains any notes or internal com-
ments on the current folder or item. Typically, this field is used for developer
comments and internal version details. This information is not included in the
documentation generated automatically. It is not to be confused with the
information entered via the notes editor (see chapter 7.4 "Notes" on
page 693).

Note

During export (cf. chapter 2.3.3 on page 89), the content of the
2 Comment" field is exported only for top-level folders and items. Com-
ments on subfolders are not exported.

The Component Manager



The "3 Contents" field displays information about the selected folder or data-
base item in various tabs. The information displayed in the "3 Contents" field
varies depending on the selection (folder or database item) and the type of
database item. Details are given in chapter 2.1.3 "Views in the Component
Manager".

Description of the Control Elements in the Button Bars

Default Button Bar:
1 2 3 4 5 6 7 8 9 10 11

SHs2RX FH &L

New (creates a new database)

LJ

Open
Save
Cut
Copy
Paste

Delete

© N o Uk W=

Expand all ("1 Database" list)
9. Collapse all ("1 Database" list)

10. Import

11. Export
"Insert" Button Bar:

1 2 3 4 5 6 7 8 9
=3 Y R R R R W)

3a 4a

1. Insert Folder

2. Insert Project

3. Insert Module - <Type>

4. Insert Class - <Type>

The arrows (3a and 4a) can be used to select the object type - block
diagram, C code, or ESDL.

5. Insert State Machine

The Component Manager
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Insert Container

Insert Boolean Table

© N o

Insert Conditional Table
9. Insert Container
"Tools" Button Bar:

1 2
=@
1. Options

2. ?(opens the "AboutASCET" window with information on the installed
products of the ASCET product family)

Description of the Symbols for the Database ltems

1 2 3 4 5 6 7 8 9 10 11 12 13
PR G OUGT OO ¢ ¢ VOHE
database

project

module

class

CT block

state machine

enumeration

© N o Uk W=

Boolean table

9. conditional table

10.icon

11.signal

12. container

13. ASAM-MCD-2MC project
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Description of Menu Options

File

New Database (<CTRL> + <N>)
Create a new database.

Open Database (<CTRL> + <0>)
Open database.

Close Database

Close database.

Save Database (<CTRL> + <S>)
Saves the changes in the database.
Save Database as...

Creates a backup copy of the entire database at a location you
specify.

Import (<CTRL> + <M>)

Imports database entries from an export file and shows them in the
"1 Database" list.

Import directory
Imports the entire content of a directory.

Export (<CTRL> + <E>)

Note

This function is only available when ASCET-MD is installed. In that
case, it is also available as a context menu in the "1 Database"
list.

Exports selected items or entire folders from the "1 Database" list
into one or more export files (*. exp).

1 D\.\DB
(and other, similar entries)

List of most recently opened databases.
Exit (<ALT> + <F4>)
exit ASCET

The Component Manager
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Edit

Note

The functions Cut, Copy, Paste, Delete and Rename are also available
as context menus in the "1 Database" list.

Except Find and Query, these functions are only available if ASCET-MD
is installed.

Cut (<CTRL> + <x>)
Cuts the selected database entry from the database.
Copy (<CTRL> + <C>)
Copies the selected database entry to the clipboard.
Paste (<CTRL> + <V>)
Pastes a database item from the clipboard to the selected folder.
Delete (<DEL>)
Finally deletes the selected database item. When a folder is deleted,
all items in the folder are deleted as well.
Note

Be careful when using the Edit — Delete function, it cannot be
undone.

Rename (<F2>)

Renames the selected database item.

Find (<CTRL> + <F>)

Searches a string in C code or ESDL components.
Replace (<CTRL> + <H>)

Replaces a string in C code or ESDL components.
Query (<CTRL> + <Q>)

Searches the database from various points of view (see section
"Browsing the Database" on page 133).

View

Expand all

Displays the whole database content (folders and database items).
Collapse all

Only the database name is displayed.

The Component Manager



— Filter -~ <component type>
Provides filters for the database items in the "1 Database" list.
—  Show /Hide

Shows/hides several window elements.
Database List — the "1 Database" list,
Comment - the "2 Comment" field,
Contents — the "3 Contents" field,
Monitor - the monitor window

— Update (<F5>)
Updates the Component Manager.
¢ Insert

Note

The Insert menu is also available as context menu in the "1 Database"
list. It is only available when ASCET-MD s installed.

—  Folder (<INSERT>)
Adds a new folder.
—  Project
Adds a new project.
—  Module

Adds a new module;

Block Diagram — as block diagram,
ESDL - in ESDL,

C Code - in C code.

— (lass
Adds a new class (submenus as for modules)
— Continuous Time Block
Adds a new CT block (submenus as for modules)
— State Machine
Adds a new state machine.
— Enumeration
Adds a new enumeration.
— Boolean Table

Adds a new Boolean Table.

The Component Manager
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— Conditional Table
Adds a new conditional table (s. chapter 4.7).
- lcon
Adds a new icon
— Signal
Adds a new signal.
— Container
Adds a new container.

e Component

Note

The Edit Item function is also available as context menu in the

"1 Database" list.

Edit Layout, Replace References, Become another Item and Repro-
duce as are only available when ASCET-MD is installed.

— Edit ltem (<RETURN>)

Opens the editor for the selected database item.
— Edit Layout

Edit a component layout.
— Enumeration

only available when an enumeration is selected in the
"1 Database" list, and the focus is on the "3 Contents" field (see
page 28).

— Disallow Import
Disallows overwriting of database items during import.
— Access Rights
Changes the access rights of a folder or item.
- Password
Activates and deactivates password protection (only for folders).
- Show References
Displays the references to a component.
— Replace References
Replace the references to a database item.

The Component Manager



Become another Item
Replacement of a database item.
Reproduce As

Copies the structure of a component
Block Diagram - to a block diagram,
ESDL - in ESDL,

C Code - in C code.

Notes
Edits the notes for a database item.
Reset Operator Implementation

Resets the operator implementations

Flat - in the selected components,

Recursive - in the selected components and the referenced copo-
nents.

Build

Touch All

All database components are marked as changed. Thus, a compila-
tion of the entire project is enforced.

Clean All

The code of the project stored in the database is discarded.

Tools

Documentation — Contents

Opens the "Documentation Contents" window. This is where the
items to be documented are selected.

Documentation - Options
Setting options for documentation generation.
Database — Performance Utilities

Opens the "Database Info for: <Database>" window. It provides
four, partly combinable, database administration functions.

Optimize is used to recombine the various scattered fragments in
the database that result from intensive editing (defragmentation).

Convert is used to cleanup the internal references between the
data records ("X uses Y") after changes have been made to the
database structure, thus improving access speeds.
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Repair is used to rebuild the database from scratch using the
"Optimize" and "Convert" functions.

Check is used to verify the structures and references in the data-
base while logging the results in the monitor window.

Database - Convert
Converts the database;

Modify components to force impl/data update — all components
are set to modified state, so that the next time a component is
accessed, it's implementation is checked and—if necessary—
adjusted;

All Names to ANSI-C - all names in the database are converted to
ANSI-C;

System Constants to Constants — converts system constants to
constants (cf. chapter "The Kind of Elements" in the ASCET refer-
ence guide);

Variables to Volatile - assigns the volatile attribute to all variables
in the database (cf. page 112 and page 451);

Variables to Nonvolatile - assigns the non-volatile attribute to all
variables in the database;

Components/Elements to default memory location — inserts the
memory location Default into all element implementations in the
database;

Operator Implementations to Impl. Casts — replaces existing oper-
ator implementations with implementation casts (cf. page 508);

Reset Operator Implementations — removes all operator imple-
mentations from the database).

Database — List Operator Implementations

Displays a list of operator implementations in the ASCET monitor
window.

Database — Compare Database
Compares the current database with a selected second database.
Arithmetic Service Editor

Opens the editor for arithmetic services for a target (see
chapter 4.14);

PC - PC target;
more submenus are added when ASCET-RP or ASCET-SE are
installed.
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Network Settings

Opens the "Network settings for ETAS hardware (Page 1)" win-
dow; only relevant for ASCET-RP.

Views

Opens the "Views" window, where views are managed (cf. chapter
7.3 on page 683).

Options

Opens the "Options" window, which allows the setting of various
options (cf. chapter 2.2 on page 36).

¢ Manuals

Note

If you did not install the manuals, the menu contains no functions.

English user’s guide

Opens the English user’s guide in the Acrobat Reader.
English reference

Opens the English reference manual in the Acrobat Reader.
German user’s guide

Opens the German user’s guide in the Acrobat Reader.
German reference

Opens the German reference manual in the Acrobat Reader.
Open manuals folder

Opens the ETAS\ ETASManual s directory in the Windows-
Explorer.

When you install ASCET-RP or ASCET-SE, further menu functions for
the respective manuals are added.

Help

Contents

Opens the content of the ASCET online help.
Index

Opens the index of the ASCET online help.
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Loaded Packages

Displays a list of all installed integration modules (see chapter " Sys-
tem Information" in the ASCET " Getting Started" manual) in the
monitor window.

Loaded Targets

Displays a list of the installed ASCET-SE in the monitor window.
Product Disclaimer

Opens the disclaimer window containing a danger notice.
Problem Report

Starts the Problem Report" tool (see chapter 2.1.4).

Hotkey Assignment

Opens a window listing the keyboard shortcuts.

About

Opens a window with information on the installed products of the
ASCET product family.

Support
Opens a window with the ASCET hotline addresses.
License Info

Opens a window with licensing information (see chapter "Licens-
ing" in the ASCET "Getting Started" manual).

Context-Sensitive Menu Options

The options of the Edit and Component menus described here have various
meanings, depending on the focus. This section lists the meaning of the menu
functions for each tab in the "3 Contents" field, provided the focus is on that

The options of the two menus not described in this section either have the
same meaning regardless of the focus or are deactivated.

"Element” Tab:
Edit

Copy (<CTRL> + <C>)
Copies the selected elements to the database clipboard.
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Paste (<CTRL> + <V>)

Copies the elements from the database clipboard to the compo-
nent.

Delete (<Del>)
Deletes the selected elements from the component.
Rename (<F2>)

Renames the selected element.

e Component

Edit ltem (<RETURN>)

Opens the element editor for the selected element.

"Data" Tab:
e Edit

Copy (<CTRL> + <C>)

Copies the current data of the selected element to the database
clipboard.

Paste (<CTRL> + <V>)

Pastes the data from the database clipboard to the selected ele-
ment.

Delete (<Del>)
Deletes the selected elements from the component.
Rename (<F2>)

Renames the selected element.

e Component

Edit ltem (<RETURN>)

Opens the data editor for the selected element.

"Implementation" Tab:
e Edit

Copy (<CTRL> + <C>)

Copies the current implementation of the selected element to the
database clipboard.

Paste (<CTRL> + <V>)

Pastes the implementation from the database clipboard to the
selected element.

The Component Manager
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— Delete (<Del>)
Deletes the selected elements from the component.
—  Rename (<F2>)
Renames the selected element.
e Component
—  Edit ltem (<RETURN>)
Opens the implementation editor for the selected element.
An enumeration is selected in the "1 Database" field:
e Edit
— Delete (<Del>)
Deletes the selected enumerator from the component.
— Rename (<F2>)
Renames the selected enumerator.
e Component
—  Enumeration - Add (<INSERT>)
Adds an enumerator.
— Enumeration - Shift Up (<CTRL> + <U>)
Moves an enumerator upward in the list.
—  Enumeration - Shift Down (<CTRL> + <D>)
Moves an enumerator downward in the list.

2.1.3 Views in the Component Manager

ASCET offers an enhanced concept for viewing the database items. Folder,
components, projects, containers and enumerations can be displayed in the "3
Contents" field under various aspects. For components and projects, the tabs
of the "3 Contents" field offers an element, data, and implementation view;
for components, a layout view is offered, too. For folders, the field offers the
folder view, which displays the objects in the folder as well as some informa-
tion about the objects. The container view is much the same as the folder view.

Each tab offers several editing possibilities which are available via the Edit and
Component menus or the context menu in the "3 Contents" field.
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% ASCET-MD-RP =l B3

File Edit ‘“iew

To select the folder view.

e Highlight a folder in the "1 Database" field.

% ASCET-MD-RP * 5 [=]
File Edit “iew Insett Component Build Taoolz Help

DEH|ieeX B9 abcwo-9-F90 60 F D
1 Databaze x 3 Contents *
—= BETAS_TutoIiaI_SDIutiDns;I [ Componerts |

& ClLessonl_2 Mame Type Date Access Specification

[ CLesson3 % ControllerTest |Project 11.09.2002 18:16(y RWCEG

—E gtm”"g &5 1disCon Module / Block Diagra[12.11.2001 11:30| %y Ry/CEG|Block Diagiam

— ESS0N. - -
B Lessont & wamllp State Maching 07.02.2002 0352\ RwWCEG|State Machine

CLesson?

% ControllerTest

¥ dieCan

@’ Warmllp

The content of the folder, as well as the name,
type, creation date and time, access rights and
method of component creation are displayed.

Section "Editing Components and Projects in
the Component Manager" on page 82
explains how to work in this tab.

To select the Element view of a component or project.

e Select a component or project in the
"1 Database" field.

e |nthe "3 Contents" field, click on the
"Elements" tab to display the element view.

Inzert Component Buld Taools Manuals Help

|DEE|smrX

HE AL UG- -9 @ E D

1 Database

] tutarial_test

= (= DEFAULT
& 0400
@ Class
@ Class_B
ﬁ Cantair
0T _Blo
@ Erumer
@’ lcon
L =

gé Praject

% | 3 Contents X
£ Elements |. Data I Gy Imnlementationl f;} Layoutl
Mame Type MaxSize|Scope  [Kind Existence|Dependency |Memory | Calibration |Unit{Comment
[ array ];f[ array[cont] 4 local variable real independent [volatile | calibration
P distrib M distrib[cont] 5 local Parameter real independent: [norvolatile| calibration
] Integrator| @ Integrator - local Wariable real independent |volatie  |calibration
mat_result] @ mesg[cont] - exported|Send Message real independent [volatile  |calibration
1 matrix [25] mat[cont] 3@z |local Yariable real independent [volatile  |calibration
F One_D E 1D[cont->cont] 7 local Parameter real independent [narvalatile) calibration
P Two_D g 20[cont, cont-=cont]|S @ 4 [local Parameter real independent [narvalatile) calibration
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All elements of the component or project, and
the name, type, scope, type and unit of the
elements, are displayed. If a comment was
entered for an element (cf. page 451), it is
shown here, too.

For arrays, matrices and characteristic lines/
maps, the maximal size is shown, too.

Section "Editing Components and Projects in
the Component Manager" on page 82
explains how to edit elements.

To select the Data view:

e Select a component or project in the
"1 Database" field.

e |nthe "3 Contents" field, click on the "Data"
tab for the Data view.

% ASCET-MD-RP = M [=]
Fle Edit ‘iew Insett Component Buld Tools Help

DEHEipeX B9 a8 o-9-09 06850

1 Databasze x 3 Contents *
@ COETAS-SystemLib :I £ Elements @® Daa |Q Implemanlaliunl 2 Layuutl
—E CIETAS_SystemLib_CT lﬁ
—E = ETAS_Tutorial_Solutions
@ CdLessonl_2 Name Type Drata
—® CdLesson3 P ail_low T cont i1}
—E [E=rLessond 2 air_nominal & mesgloont] il
|: %Contlolleﬁest [ Integratar & Integrator Diata
d P Kp & cont 05
@ CLessans :
@ CLessank @n 22 mesgloont]
@ CLesson? P n_nominal *T cont 5000
[—E CLessong O niff T cant i
[ CLessond O pi_value = oot 00

Name, type and data of the elements are
shown. Use the combo box to select another
dataset.

Section "Editing Components and Projects in
the Component Manager" on page 82
explains how to edit the data.

To select the implementation view:

e Inthe "1 Database" field, select a component
or project.
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e |nthe "3 Contents" field, click on the
"Implementation" tab to display the imple-
mentation view.

% ASCET-MD-RP = O] x]
File Edit W“iew Inset Component Build Toolz Manuak Help

DR saexBE aslcwe-9-090 6w =D

1 Database » | 3 Contents *

B = ETAS_Tutorial_So/=| ¥ Elements | ® Data Gy Implementation |$ Layoutl

COlessom_2 Ih
Bl [ErLesson
Mame Tupe Impl | Impl{Impl.| 6 | Farmula f Limit Limit Zero [ Min| Max| Memaony
y 4 Type [Min |Max Overtlow| Assignment | not incl Location
gLESS”"E b agfinteqiste [*F cort|realbd|on [+0a |1 [ident [Ha  [Mo No  |-0n|+o0 |Defaut
eszan!
Lessore [ buffer & cont|realbd|-oo |+oo (1 [ident (Mo No No -o0 [+00 Default
COLessan? 047 fol=il
DLessons P Ki T cont|realtd|-00 [+oa |1 |ident (Mo Mo -o0 | +oo Default
Btessend || [ wetunintegate| %5 cont |realéd| oo [von [1 [ident  |Na Mo Na |0 |+on |Defau
LI—I E F 'wurzelki £ cont|realfd|-oo [+oo (0 lident (Mo No -o0 [+o0 |Default

All the information about the current imple-
mentation is displayed. Use the combo box to
select another implementation.

Section "Editing Components and Projects in
the Component Manager" on page 82
explains how to edit the implementations.

To select the Layout view of a component:

e Inthe "1 Database" field, select a compo-
nent.

Note

Projects have no layout.
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& ASCET-MD-SE =

e |nthe "3 Contents" field, click on the
"Layout" tab to display the layout view.

File Edit “iew Insett Component Build Tools Help

==y

X

EEIEYIER VAT A X =)

1 Databaze

» 3 Contents

@ lessonl_2
@ Clessand
] ELessond

@ Clessons
& CLesson
& Clesson?
@ Clessong

Ll
% ControllerT est A_idle

—E [E=ETAS_Tutorial_Sdlutions ;I i Elementsl . Datal Q Implementation '@ Layoutl

IdleCon
+n W

air_nominal |—

IdleCon

The component layout is displayed.

Section "Editing Components and Projects in
the Component Manager" on page 82

explains how to edit the layout.

To select the container view:

e |nthe "1 Database" field, select a container.

& ASCET-MD-RP [=I ES

File Edit Yiew Inset Component Build Tools Manual: Help

DR s2exXx B ancud-¢-090e0E T

1 Database % | 3 Contents S

[= Cantainer components |
g"emm Narme Type Date Access  |Specification
[+ Lt 5 2 :
: ELBSW”& %3 ControllerTest - TutoriahLegPraject (22.05.2003 10:16:35) By RwCEG
eSS
] — -

SlLosson? & 1dleCon - TutorialiLessona{Module (22.05.2003 10:35:28)| By RwCEG|Block Diagram
oLessons @ Integrator -> TutorialiLessolClass (03.07.2002 15:06:59) % RCEig|Block Diagram
CLessona g@i’ Warmllp - > TutorialiLessong State Machine((05.11.2004 18:16:09) 'é RYWCEG|State Machine

The Component Manager

The content of the container, as well as the
name, type, creation date and time, access
rights and creation method of the objects

inside are displayed.

Section 4.9.1 "Working with Containers"

explains how to work in this tab.




To select the enumeration view:

e Inthe "1 Database" field., select an enumera-

tion.
The enumerators are listed in the "3 Con-
tents" field.
& ASCET-MD-RP = =] S
File Edit “iew Inset Component Buld Tool: Manual: Help
DEEipeX B8R a8 e-¢-096 605 D)
1 Databaze » 3 Contents *
ELesson ;I Label
CLessond green
CLessong blirk.
CLessonk o
CLesson?
Lesson enumerator
Bl [ Lessond vellow
< Eriumeratiord
& Light -

Section "To create an enumeration:"
on page 76 explains how to edit enumera-
tions.

ETAS "Problem Report" Support Function

ASCET offers you a support function to inform ETAS about problems that
occurred during your work with the program. When you use the support func-
tion, ASCET compresses the entire contents of the "log" directory (all *. | og
files) including a textual description into an archive file named
Et asLogFi | es01. zi p in the ...\ ETAS\ LogFi | es\ directory. For addi-
tional archive files, the file name is incremented automatically (up to 19) to
avoid immediate overwriting older archive files.

Note

A maximum of 20 archive files can be created; if more archive files are used,
older files are overwritten starting at 00.

You can set up ASCET so that this archive is automatically sent to the ETAS
hotline service. For this purpose, you need a MAPI-compliant E-mail program
(e.g., MS Exchange or Eudora). For other e-mail programs, you need to send
the archive yourself as an attachment.
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To set up the "Problem Report" support function:

e In the Component Manager, select the
Tools - Options menu option.

The "Options" window opens.

e |n the "Options" node, activate the Send
E-Mail option.

E5 Options = [of x|
File “iew
Cptions
| hid|
= ,, 3 £ W automatic Save
& Appearance ‘ £ ctare every .., minutesl 5 é’
Confirmation Dialogs
Euild I Database Path Ic:\ETASData'LASCETS.21Database |:||
—=] Defaulks
=) i i
Implementatian [~ Multiple user handling
—— Documentation & v Send E-Mail 4
— Editars

= External Tools
[+ Integration

‘ ﬁ E-Maill Address Iec.hotline@etas.de ‘

#| Svstem Defaults |

Activate an automatic save after the specified time period

minutao: ;I

oK | Cancel |

Automatic Save:

Ctorn nunn:
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Thus, the automatic transmisson of the e-mail
to the ETAS hotline is enabled.

If your mail program is not MAPI-compliant,
this function is ignored.

e [f necessary, change the address of the hotline
service in the "E-Mail Address" field. The cur-
rent address is:
ec. hotli ne@tas. de



To send a problem report:

In the Component Manager, select Help -
Problem Report to send your problem to
ETAS.

A dialog window opens and prompts for a
description of the problem.

B Describe your problem, please: - O] x|

" o

Ok | Lancel |

Type your description and click OK.

Your license is checked. When you are using a
licensed ASCET version, the report is com-
pressed into an archive file. When automatic
transmission is activated, the archive is sent
immediately. Otherwise, you are asked
whether the archive is to be sent.

@ Send the Zipfile: o:A\ETASYLogFiles\EtazLogFiles0.zip to E-Mail Hotline: ec.hotline@etas.de ?

es

Mo |

Click Yes to send the e-mail; otherwise, click
No.

If your mail program is not MAPI-compliant,
you have to send the archive file manually,
e.g., as an attachment.
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2.2

Component Manager — Setting Up ASCET

This chapter describes the configuration options of ASCET and how to work
with user profiles.

Note

This manual describes the ASCET-MD options. Add-on products, such as
ASCET-RR, can add their own options, these are described in the respective
add-on program.

You can set various options in ASCET. There are two types of options: general
and user-specific options. Both types are managed in the "Options" window
and stored in XML files. When ASCET is booted for the first time after installa-
tion, these XML files do not exist. They are created automatically and assigned
the default settings of the system or—if an older ASCET version was
installed—the settings of the older version.

General options ( icon) are specific to the ASCET installation on your work-
station. They comprise the target directory for code generation, several paths,
code preview settings, and the selection of single- or multi-user mode for run-
ning the program.

General options are stored in the data directory in the st ati onSet -
tings. xn file.

User-specific options ( E icon) comprise a variety of topics, ranging from set-
tings for diagrams, export/import file paths to miscellaneous general options
which are described in more detail later in this chapter. With these options, you
can create a user environment customized to meet your particular needs.
Changes to the user options are stored separately for each user if user selec-
tion is activated on startup. New user profiles start with the default settings.

User-specific options are stored in the directory of the relevant user (ETAS-
Dat a\ ASCET5. 2\ User\ <username>) in the user Set ti ngs. xml file.
Note

Before setting user-specific options, you should decide whether your ASCET
installation is to run in single- or multi-user mode to make sure your options
are stored in the correct user profile.

Options with invalid values are indicated by a red circle containing a white X:
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User interface of the ASCET options window. The ASCET options win-
dow contains the following elements:

B Options

File “iew

il Ir Cptions

Lions|

—[=] Appearance
Confirmation Dialogs

Build

—=] Defaulks

Implerentation

Documentation
— Editars

= External Tools
[+ Integration

I |

U

£ W automatic Save

‘ 5 Skore every ... minutesl 5 é’
I c:\ETASDatalASCETS. 2\ Database |:||

Q Database Path
[ Multiple user handling

& v Send E-Mail

‘ ﬁ E-Maill Address ec.hotline@etas, de ‘

#| Svstem Defaults |

Activate an automatic save after the specified time period

minutao: ;I

oK | Cancel |

Automatic Save:

Ctorn nunn:

at the top left, a filter for the options
on the left, a tree view with the option groups as nodes

The @ or symbol next to a node indicates that the node, or one
of its subnodes, contains an invalid option.

at the top right, the display field for the options of the selected node
at the bottom right, a short description of the options displayed

the buttons Import Options for selected Node from XML File,
Export Options of selected Node into XML File and System
Defaults

the File menu with the following menu options
— Import

Imports the options for the selected node from an XML file.
- Export

Exports the options of the selected node to an XML file.
the View menu with the following menu options
— Expand All

The tree view is expanded as far as possible.
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— Collapse All

The tree view is collapsed as far as possible.

— Show/Hide Description

Shows/hides the brief description of the options displayed.

To set ASCET options:

She=

The Component Manager

In the Component Manager, select Tools -
Options

click the Options button.

The ASCET options window (" Options" dialog
window) opens.

The options are ordered by topic; each topic is
represented as a node in the tree view on the
left in the "Options" window.

Select the required node to make the settings
for ASCET.

Some options appear as radio buttons, input
fields or combo boxes. Other options show a
button next to their names which opens
another dialog window.

Make the new setting as appropriate for the
respective control element.

Options which have been changed are indi-
cated by an *; options with a setting other
than the default one are displayed in bold.

You can set options successively in different
nodes of the "Options" window.

Click the System Defaults button to restore
the default settings for the current node.



e When you have made all settings, click on OK.
The settings are applied and the "Options"
window closed.
Note

Some new settings may not take effect immediately. For example, you mod-
ify the list font for the ASCET user interface; this does not affect any win-
dows that are already open. You must close the relevant window and reopen
it for the new settings to take effect.

To export options:

Once you have set the options of a node, you can export them to an XML file.
Open the ASCET options window.

e Select the node whose options you want to
export.

e If necessary, set the options of this node.

) e C(lick the Export Options of selected Node
JExport Dptions of selected Node into XML File] into XML File button

or
e select File - Export.

The Windows file selection window opens.
*. xm s specified as format.

e Set path and name of the export file.
e C(lick Save.

The options of the selected node are written
to the XML file specified.

To import options:

Exported options can be reimported again. This means that, for example, iden-
tical options can be defined for several users.

e Open the ASCET options window.

e Select the node whose options you want to
import.

e (Click the Import Options for selected Node
from XML File button

or
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To filter options:

select File - Import.
A confirmation dialog opens.

Activate the option Remember my Decision
if you want to give the same answer to all
questions of this type (see page 45).

In that case, the "Import Options" window no
longer opens. You can revoke this setting in
the ASCET options window, "Confirmation
Dialogs" node (see "Options for Confirmation
Dialogs" on page 45).

Confirm the overwriting of the existing
options with OK.

The Windows file selection dialog box opens.
*. xm s specified as format.

Select the XML file which contains the options
required.

Click Open.

The options contained in the XML file speci-
fied are applied to the options window.

You can filter the options to make the display more concise.

File  ‘igw
Iautol = || Sianal Map
= ™ e Apply Filker Sking
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Enter a text in the filter text field.

You can enter one or mor words, or a part of
a wort.

Click the Apply Filter String button.

The display field shows only options whose
name, value, or description, contains the filter
text.

The tree view shows only nodes than contain
options matching the filter. If necessary, fur-
ther nodes are displayed to maintain an intact
hierarchy.



2.2.1

General Options

You set a few general options in the top node of the options window, the
"Options" node (see figure on page 38).
Option Value Description

Automatic Save Activated/  Activates/deactivates the automatic saving
deactivated function.

Store every ... minutes Number Time interval for automatic saving

Database Path Path Main ASCET database directory

Multiple user handling Activated/ Activates/deactivates user selection.
deactivated

Send E-Mail Activated/  Activates/deactivates automatic e-mail

deactivated transfer.

E-Mail Address Address Hotline e-mail address

With the Automatic Save option, you can activate the automatic saving func-
tion and enter the time interval you want. Your data will then be saved accord-
ing to the intervals you entered.

For performance reasons, some user operations requiring an entry in the data-
base are only held in a cache. Using Automatic Save, you can force the data-
base cache to be saved in cycles.

To set up automatic saving:

e Activate the Automatic Save option.
Automatic saving is switched on.

e Enter avalue in "Store every ... minutes"

or
=12 e usethe arrow keys to adjust the time interval
--I between two updates.

The database cache is saved regularly at the
specified interval.

The Multiple user handling option specifies whether your ASCET installation
should handle user profiles. For more details, refer to chapter 2.2.11 "Working
with User Profiles"”.

The Send E-Mail option allows you to enable the automatic transmission of e-
mails to the ETAS hotline.

The Component Manager
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To enable the automatic transmission of e-mails:

222 Appearance Options

e Activate the Send E-Mail option.

e |nthe "E-Mail Address" field, enter the cur-
rent hotline address.

e C(Click OK to accept the setting.

The next time you select Help — Problem
Report, an e-mail is automatically sent to the
hotline. This function is described in detail in
chapter 2.1.4 on page 33.

In the "Appearance" node, you set the options which influence the appear-
ance of ASCET or of individual editors. Options of the same type are compiled

in subnodes.

Option

Extended Infos in
Database Browser

Show Disclaimer

List Font
Text Font
Edit Font Mapping

The Component Manager

Value Description

Activated/  Activates/deactivates the display of infor-
deactivated mation on access rights in the Component
Manager.

Activated/  Activates/deactivates the display of the dis-
deactivated claimer when ASCET is launched.

Font font for list entries
Font Font for text on the user interface

Directives  Mapping Windows fonts to Postscript fonts



To set fonts:

‘& Font Selection

Click on the button next to the font you want
to change.

The "Font Selection" window opens.

Foundry: Family: Charset:

fnicrosoft = Icourier nes j |i508859-1 j
Skyle: Ext. Style: Size:

mnediurm j |<n0ne> j |11 j

The quick browm fox jumped owver the lazy sleeping ;I

dog

Scaled fant K I

Cancel | Fixed width

|

In the "Foundry" combo box, select the origin
of the font.

In the "Family" combo box, select the font.

In the "Charset" combo box, select the char-
acter set.

In the "Style" combo box, select style and
inclination of the font.

In the "Size" combo box, select the font size.

The available sizes depend on the selected
font.

The text field below the combo boxes shows a
sample sentence in the currently selected font.
In the "Ext. Style" combo box, as well as to
the left and right of the OK and Cancel but-
tons, further information on the selected font
is given.

Click OK to accept the selection and close the
"Font Selection" window.

The font selection does not affect existing
windows.
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To map fonts:

With the "Edit Font Mapping" option, you can map the Windows fonts to
Postscript fonts. When a block diagram is saved as a Postscript file, the Win-
dows fonts are replaced by the selected Postscript fonts.

e Click the button in the "PostScript" subnode.

The "PostScript Font Mapping" window
opens. It shows a table of existing mapping
entries for fonts.

PostScript Font Mapping

SmallTal Fonk Descripkar

PostScripk Font Marm

PostScript Fontk Size

-micrasoft-arial-medium-r-normal-sans serif-16-120-96-96-p-0-is05559-1

Arial

-microsoft-courier new-medium-r-normal--16-120-96-96-m-0-is03859-1

Courier

x|

ol

: | o
S

Column Meaning

Smal | Tal k Font Descriptor Windows font (SmallTalk)

Post Scri pt Font Nane PostScript

font

Post Scri pt Font Size Size of PostScript font

1. Adding/removing mapping entries

ﬂ e (lick the Add new Mapping Entry button in
the "PostScript Font Mapping" window to

create a new mapping entry.

Note

You can map a Windows font to several Post-
script fonts. When generating Postscript files,

only the first mapping entry for a font is used;
the others have no effect.

a | e (lick the Remove selected Mapping Entry

button in the "PostScript Font Mapping" win-
dow to remove a mapping entry.
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2. Editing mapping entries

EI .

3. Concluding work

Double-click in a cell of the "SmallTalk Font
Descriptor" column in the "PostScript Font
Mapping" window.

The "Font Selection" window (see page 43)
opens.

Set the Windows font you want to map to a
Postscript font in the "Font Selection" win-
dow and click OK.

Double-click a cell in the column "PostScript
Font Name" in the "PostScript Font Mapping"
window and enter the Postscript font which is
to replace the Windows font.

Double-click a cell in the column "PostScript
Font Size" in the "PostScript Font Mapping"
window and enter the size for the Postscript
font.

Click the Preview selected Mapping Entry
button in the "PostScript Font Mapping" win-
dow to display the Postscript command gener-
ated with the selected settings.

Close the "PostScript Font Mapping" window
with OK to accept the settings.

Close the "PostScript Font Mapping" window
with Cancel to reject the settings.

Options for Confirmation Dialogs

When working with ASCET, confirmation windows are displayed at various
points. You can hide these windows, if you like. In the "Confirmation Dialogs"
node of the "Options" window, you can show hidden confirmation windows
(E: symbol). You can also hide confirmation windows here.

The main purpose of this node is to show confirmation windows you have
hidden while working with ASCET. It is explicitly not recommended to use the
node to hide confirmation windows you have not yet seen in the program.

The Component Manager
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"Dialog" column

Change DB Path

Close ASCET
Close Boolean Table
Close existing Editor

Deassign Application
Mode <inactive>

Edit complex Element

Edit CT Element

Edit Implementation
Cast

Edit primitive Element

Export Components
Export Message
Configuration
Import Options

Import Views

Overwrite Files/Folders

The Component Manager

"Decision"

column
Show/
Yes / No
Show/ OK
Show/ K

Show/ OK

Show/ OK

Show/
Hi de

Show/
Hi de

Show/
Hi de

Show/
H de

Show/ OK

Show/ K

Show/ OK

Show/ OK

Show/ OK

Description

Confirmation window for changing the
database path when opening a database
which is not in the default directory.

Confirmation window when ending
ASCET.

Confirmation window when closing a Bool-
ean table with wrong entries.

Confirmation window when an editor is
opened again for the same component.

Confirmation window when the type of an
init task with application mode i nacti ve
is changed in the OS editor.

Determines whether the element editor for
complex elements opens automatically
(Show) or not (Hi de).

Determines whether the element editor for
CT blocks opens automatically (Show) or
not (Hi de).

Determines whether the element editor is
opened (Show) or not (Hi de) when gener-
ating a new implementation cast.

Determines whether the element editor
should be opened (Show) or not (Hi de)
when generating a new element (variable,
parameter, characteristic curve/map).

Confirmation window during export with
activated One File for Each Item option.

Confirmation window when exporting
message configurations (see chapter 2.4.2)

Confirmation window when importing
options.

Confirmation window when importing
views.

Confirmation window when importing
existing components.



"Dialog" column "Decision" Description

column

Resize Drawing Area  Show/ Confirmation window when, upon open-

Yes / No ing a block diagram, the size of the draw-
ing area is about to be changed.

Save Experiment Show/ Confirmation window for saving an experi-

Yes / No ment when the experiment is quit.

Set Layout to Default  Show/OK  Confirmation window when the layout of a

new component is set as default layout (see

page 233).

Set Options to Default Show/OK Confirmation window when resetting
options.

Set Target Settingsto ~ Show/OK  Confirmation window when a project with

Default unknown target or compiler is opened in
ASCET.

Start Offline Simulation Show/OK Confirmation window when an offline

experiment is started and the event genera-
tor contains no event.

Store Changes in Show/ Confirmation window when a block dia-
Graphic Yes /No  gram with unsaved changes is closed.

The possible values of an option depend on the confirmation dialog window.

Showis always available; the confirmation window is displayed if Show
is selected.

Yes and No are available if the confirmation window contains Yes and
No buttons.

K is available if the confirmation dialog contains an OK button.

e el - -

™ Remember my Decision

| Cancel | Cancel |

Yes, No, and CK hide the window; further effects correspond to the
button of the same name.

Hi de is available for those options that control automatic opening of
the element editor for new elements. Hi de prevents automatic open-
ing of the element editor.

The Component Manager
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To show/hide confirmation dialog windows:

e In the ASCET options window, open the
"Confirmation Dialogs" node.

e In the "Coonfirmation Dialogs" field, double-
click the entry in the "Decision" column next
to the desired option.

= €3 Options
= Appearance

Confirmation Dialogs
Build
Defaults
Documentation
Editars
External Tools
Inkegration

The Component Manager

?"'—Confirmation Dialogs
£ Confirm ation Dialogs *

Dizlog Decision ;I
Import Views Shiow
Overwrite Files/Folders Show
Resize Drawing Area Show

X Save Experiment %
Set Layout to Default Shiow
Set Options to Default Shiow
Set Target Settings to Default Shiow
Start OFfline Simulation Show =

| System Defaults |

e Select an entry from the combo box.

X Save Experiment
Set Layout to Default
Set Options to Default

From now on, the confirmation window is
treated according to the selection.



2.2.3 Build Options

In the "Build" node, you set options which influence code generation in

ASCET.

Option Value Description

Code Preview Path Path Directory for the generated C-code or
HTML/XML files

Code Generation Path  Path Target directory for code generation; this is
where files generated during code genera-
tion are stored.
Default: ETAS\ Ascet 5. 2\ cgen

Target Root Path Path Target main directory; this is where subdi-
rectories for the different targets are cre-
ated.

Specific Path Path Settable path for project files

Write Project Files on  Activated/ Determines whether project files are written

Build deactivated to the hard disk during code generation.

Keep files in Code Gen- Activated/ Specifies whether the code generation

eration Directory deactivated directory (" Code Generation Path" option )
is to be retained or deleted when exiting
ASCET.
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To set a path:

=K

Path Selection

If you want to change a path, click on the but-
ton next to the path option you want to
change.

The "Path Selection" window opens.

c:ietasiascets, 2itarget

— [Frascets.z

— cebra...
— Cemtex...
— Cetasres
— Cexecuter...
— Cexport...
— Chelp

— Jicstun

— Canils

— Cpatchbosx
— COremotecontral
— [COschemas
— SCOOP-iX...
—

Wolume

IC:'l, 'l

oK
Cancel |
=
[
[ew

The Component Manager

or

If necessary, select a volume in the "Volume"
combo box.

Select an existing directory from the "Directo-
ries" list

create a new directory using the New button.
Click OK.

The selected directory is displayed in the
options window.
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Default Options

In the "Defaults” node, you can make default settings for newly created
projects (also default projects) as well as for implementations. The default set-
tings for implementations are compiled in the "Implementation” subnode.

Option Value Description

Use Arithmetic Service Activated/ Activates/deactivates the use of arithmetic
deactivated services for new projects.

Use first available Activated/  Assigns new projects the first set of arith-

Service set deactivated metic services in the file servi ces. i ni .

Use Project Options Activated/  Activates/deactivates the use of an XML file

Template deactivated as template for project settings of new
projects.

Project Options File Name and path of the XML file which is

Template used as template for the project settings

(only available if Use Project Options Tem-
plate is activated).

Default setting for arithmetic services:

To activate arithmetic services for newly created projects, proceed as follows.

e Activate the option Use Arithmetic Service
in the "Defaults" node.

This activates the use of arithmetic services for
newly created projects.

e Activate the option Use first available Ser-
vice Set.

A newly created project uses the first set of

arithmetic services of the servi ces. i ni
file.

e Click OK to accept the setting.
For more details on arithmetic services, refer to chapter 4.14.

The Component Manager
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Implementation Options

Option

Limit to maximum bit
length

Implementation
Master

Resolution Handling

Minimum cont Data
Type

Minimum log Data
Type

Minimum sdisc Data
Type

Minimum udisc Data
Type

Default cont Data
Type

Default log Data Type
Default sdisc Data
Type

Default udisc Data
Type

The Component Manager

Value
Activated/deactivated

Model /
I mpl ement ati on

Aut omatic/
Reduce Resol u-
tion/

Keep Resol uti on

real 64/ real 32/
uint 8/i nt 8/
uint 16/i nt 16/
ui nt 32/i nt 32

bit/uint8/int8/
uint 16/i nt 16/
ui nt 32/int 32

nt 8/i nt 8/
uint 16/i nt 16/
ui nt 32/i nt 32

uint8/int8/
uint 16/i nt 16/
ui nt 32/int 32

real 64/ real 32/
ui nt 8/i nt 8/
uint 16/i nt 16/
ui nt 32/int 32

bi t/uint8/int8/
uint16/int 16/
ui nt 32/int 32

nt 8/i nt 8/
uint 16/i nt 16/
ui nt 32/int 32

uint8/int8/
uint 16/i nt 16/
ui nt 32/int 32

u

u

Description

Specifies whether the result of an
operation is to be limited in the
case of an overflow.

Implementation master

Specifies how the resolution is to
be handled in the case of an over-
flow.

Minimum type for implementa-
tions of cont variables

Minimum type for implementa-
tions of | og variables

Minimum type for implementa-
tions of sdi sc variables

Minimum type for implementa-
tions of udi sc variables

Default type for implementations
of cont variables

Default type for implementations
of | og variables

Default type for implementations
of sdi sc variables

Default type for implementations
of udi sc variables



2.2.5

To set up default options for implementations:

e Activate the option Limit to maximum bit
length if the result of an operation is to be
limited in the case of an overflow.

e In the "Implementation Master" combo box,
select the master page to determine newly
created implementations.

When you create a new implementation, the
selected page is used automatically as master
page in the implementation editor.

¢ In the "Minimum <type> Data Type" combo
box, select a minimum implementation data
type for <t ype> variables.

e Inthe "Default <type> Data Type" combo
box, select a default implementation data type
for <t ype> variables.

<t ype>can be cont, | og, sdi sc or
udi sc.

The selected types are preset when you edit
the implementations of the respective vari-
ables.

When you open a database from an older
ASCET version, r eal 64 is selected for cont
variables, i nt 8 for sdi sc variables, ui nt 8
for udi sc variables and i nt 8 for | og vari-
ables.

e C(Click OK to accept the setting.
Options for Automatic Documentation

In the "Documentation" node, you can make global settings for automatic
documentation (for more details see chapter 7).

Option Value Description

Documentor Working  Path Working directory for documentation: Tar-

Path get directory for the documentation gener-
ated.

Scale EPS Graphic Activated/  Specifies whether the EPS graphic gener-

deactivated ated with View - Save as Postscript is
scaled to the paper size (see page 57).

The Component Manager
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2.2.6 Options for Editors

In the "Editors" node, you can make settings for different editors, as well as
for measure and calibration windows. Settings which belong to just one editor
are compiled in subnodes.

I l"rEditors

= Options !3 ¥ Global Sort Order
[ Appearance £ [ word Wrap in Motes
Build
[ Defaults
Documentation
—[= Editors

Block Diagram
Text
Table
Statemachine
Calibration
Measurement
— External Tools
— & Inkegration

=l System Defaulks |

Option Value Description

Global Sort Order Activated/  Activates/deactivates the use of a global
deactivated sort order in the element list of all editors.

Word Wrap in Notes ~ Activated/ Activates/deactivates line break in the notes
deactivated editor

Options for Block Diagrams

The options in the "Block Diagram" node refer to all block diagrams.

Option Value Description
Activate flexible layout Activated / Determines whether the layout of an
deactivated included component can be changed in

the block diagram editor or not.

Size of Undo Buffer Number Number of working steps in the undo
buffer of block diagram and state
machine editor

Drawing Area Size (px) 2000@000 / Size in pixel of the drawing area for
5000@000 / block diagrams.
10000@.0000

Selection Marker Size  Number Selection marker size in block diagrams
(Pixel)
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Option Value Description

Show Watermark Activated / Determines whether the name of the

deactivated selected view is displayed as a water-
mark in the block diagram.

Watermark Size (px) Number Font size of the watermark

Show Page Number Activated / Shows the page number in block dia-
deactivated grams.

BDE Graphical Font Font for user comments in block dia-

Comments grams

BDE Graphical Names  Font Font for names of graphical elements in

block diagrams

To activate a flexible layout (global):

e In the "Block Diagram" node, activate the
option Activate flexible layout.

Now you can change the layout of included
components in the block diagram or in the
"Graphics" tab of the project editor.

Setting fonts is described on page 43.

"Colors" node: The color settings for block diagrams are compiled in the
options window in the "Colors" node.

Option Value Description

Background Color Color Background color in the block diagram edi-
tor and the project editor, "Graphics" tab

Grid Color Color Color of the grid in block diagrams

Comment Line Color  Color Color of comment lines in block diagrams
or projects

Selection Marker Color Color Color of the selection markers in block dia-
grams

Watermark Color Color Color for the watermark, i.e. the name of

the selected view, as well as for page num-
bers and print-page markers.

The Component Manager
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To specify colors:

You can determine various color settings for block diagrams as well as the
input area (inputs of Boolean tables, see chapter 4.6, and the condition area of
conditional tables, see chapter 4.7) and output area (outputs of Boolean tables
and action area of conditional tables).

"Sequencing"” node:
chapter 4.1.6).

Option
Sequence Shift Offset

Sequence Step Size

Use gaps

Select the combo box of the option you want
to change.

A color selection prompter is displayed. The
current color is indicated.

Select the desired color.

For the color selection to become effective,
close and re-open an existing window.

This node compiles options for sequence calls (see

Value

Number

Number

Description

Offset for the shift of sequence call num-
bers

Step size for the automatic scaling of
sequence call numbers

Activated/  Fills the gaps between existing sequence
deactivated numbers with automatic numbering of

To set sequencing options:

sequence calls.

The Component Manager

In the "Sequence Step Size" field, enter the
step size for the automatic scaling of
sequence call numbers.

In the "Sequence Shift Offset" field, enter the
value for the automatic shift of sequence call
numbers.

Activate the Use gaps option when you want
the automatic numbering of sequence calls to
fill the gaps between existing sequence num-
bers.



"Paper Size" node: This node contains the options which control the print-
ing of block diagrams.

Option Value Description
Paper Size A5 (148x210)/ Determines the size of the print area.
A4 (210x297)/ If User def i ned is selected, the size

Letter (216x279)/ can be adjusted using the following
Legal (216x355)/ two options.

User defi ned
User Size Width ~ Number User-defined print area: Width
(mm)
User Size Height  Number User-defined print area: Height
(mm)
Paper Orientation Landscape / Orientation of the print area.
Portrait

Options for Text Editors

The options in the "Text" node concern the C-Code and ESDL editor, but not
the state or transition editor.

Option Value Description
Tabulator Size Number Size of the tabulator in the text editors
Code Font Font Font for text in ESDL and C-Code editors

Setting fonts is described on page 43.
Options for Table Editors

The options in the "Tables" node affect the editors for Boolean tables and
conditional tables.

Option Value Description

Input Color Color Background color for the input area of a
table

Output Color Color Background color for the output area of a
table

Setting colors is described on page 56.

The Component Manager

57



58

Options for State Machines

In the "Statemachine" node, you determine default settings for state
machines.
Option Value Description

Use ESDL as default for Activated/ Default for actions of states and transitions
state machine deactivated

Animated States Color Color Color of animated states in experiments

To set default options for state machines:

e Activate the Use ESDL as default for state
machine option.

e C(Click OK to accept the setting.

If you create a new state or transition in a state
machine, ESDL is used as default for the tran-
sition and state editors.

Setting colors is described on page 56.

Options for Calibration Windows

In the "Calibration" node, you determine default settings for calibration win-
dows. These settings, and others, can be changed in the setup for individual
calibration windows.

For the meaning of the options, refer to the descriptions in the Options win-
dow.

Options for Measurement Windows

In the "Measurement"” node, you determine default settings for calibration
windows. These settings, and others, can be changed in the setup for individ-
ual calibration windows.

For the meaning of the options, refer to the descriptions in the Options win-
dow.

"Datalogger” node: This node contains options for the data logger (see
chapter 6.1.9).
Option Value Description

Auto Increment Data-  Activated/ Determines whether the log file of the data
Logger File Name deactivated logger is numbered consecutively (acti-
vated) or overwritten at each recrding.
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Experiment Options

The "Experiment" node contains options for offline and online experiments.

Option Value

Initialize variables at OS Activated/
start deactivated

Initialize parameters at Activated/
OS start deactivated

Options for External Tools

Description

Determines whether variables are initialized
at each start of the simulation (offline
experiment) or the operating system (online
experiment).

Determines whether parameters are initial-
ized at each start of the simulation (offline
experiment) or the operating system (online
experiment).

The "External Tools" node contains options for external tools. Some external

tools have separate subnodes, e.g.,

the compilers or the text editor which can

be called from the ESDL or C code editor or from the ASCET monitor window.
Other options are set directly in the "External Tools" node.

Option Value
Perl Compiler File
External Make Utility  File

Output Redirector File
Utility

C Preprocessor File
C Code Beautifier File

Description
Perl compiler
External make file

Redirects output

C-code preprocessor

Reformats the generated code in accor-
dance with user specifications

To set the paths for external tools:

| e |nthe "External Tools" node, click the button

next to the option you want to change.

The Windows file selection dialog box
appears.

e Select the directory that contains the tool.

e Select the required file and click Open.

File name and path are shown to the right of
the button.
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ASCII Editor Options

Option Value Description

Use external ASCII Activated/  Activates/deactivates the use of an external
Editor deactivated text editor.

ASCII Editor File Name and path of the external text editor
Commandline characters Command line arguments for the external
Arguments text editor; first argument: file name, seond

argument: line number

Begin RegionMarker characters Marker for the text editor to identify the
beginning of a region.

End RegionMarker characters  Marker for the text editor to identify the end
of a region.

The combo boxes for command line arguments and region markers offer pre-

defined values for some text editors.

Compiler Options

The "Compiler" node contains subnodes for the existing compilers. By default,
these are Borland-C V4.5, Borland-C V5.5 and Microsoft Visual C++. If you
install ASCET-RP or ASCET-SE, there are additional compilers.

The options—except the last one—are available for all compilers.

Option Value Description

Tool Root Path Path Installation directory of the compiler
Private directive Directive Compiler directive for private functions
Public directive Directive Compiler directive for public functions
Unique identifier String Unique identifier for the compiler

Object file extension File exten-  File extension for object files
sion

Result file extension File exten-  File extension for executables

sion
Supports long Activated/ Indicates whether the compiler supports
filenames deactivated long file names.
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Option Value Description

Inline directive Directive Compiler directive for inline functions
Change CYGWIN GNU-C V2.95.3 (PowerPC) only; changes
Registry Settings the Cygwin registry settings to guarantee

corrrect function with the GNU compiler.

Supports precompiled  Activated/ Cannot be edited. Shows whether the com-
header deactivated piler supports precompiled headers.

Options for Integration

The "Integration" node contains options for import/export, data exchange etc.
Related options are compiled in subnodes.
Option Value Description

Tool Server Activation  Activated/  For internal use; should always be activated.
deactivated

Use .NET based Tool APl Activated/ Toggles between the current .NET-based
deactivated Tool APl and the (outdated) MS J++ Tool
API.

Export Options

The "Export" node allows you to specify in which way and to what extent the
database objects selected will be exported. In this way, you can store individual
datasets as separate files and specify that the referenced entries will be
exported as well.

You can also specify whether a description file is created when database items
are exported. Format and content of the description file can be determined
too.

Option Value Description

Default Export Path Path Default export directory

Include Referenced Activated/  Activates/deactivates recursive export.
Items deactivated

One File for each Item  Activated/ Activates/deactivates export of items in sep-
deactivated arate files.

Write ASCII file on Activated/ Activates/deactivates the generation of
Binary Export deactivated additional ASCII description files.
Write XML file on Activated/  Activates/deactivates the generation of
Binary Export deactivated additional XML description files.
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Option
Create HTML File

Write Default Project
Info

Write Version Info
Write Graphic
Specification

Sort XML Tags

Create complete
Hierarchy

Export Experiment
Environment

Encryption Key

Value

Activated/
deactivated

Activated/
deactivated

Activated/
deactivated

Activated/
deactivated

Activated/
deactivated

Activated/
deactivated

Activated/
deactivated

Key

To set export options:

Description

Generates an HTML file for the XML
description file.

Adds information about the default project
to the XML description file.

Adds information on the version to the XML
description file.

Adds graphic information to the XML
description file.

Activates/deactivates alphabetic sorting of
the tags in the XML description file.

Specifies whether the exported files are
stored in a directory structure which reflects
the folder structure of the ASCET database
during AMD export.

Specifies whether the experiment environ-
ment is exported together with the compo-
nent.

Key for file encryption during AMD export

The Component Manager

e Select the default target directory for export in
the "Default Export Path" field.

e Activate the Include Referenced Items
option to export database items recursively
(i.e. including all referenced items).

e Activate the One File for each Item option to

write each exported database item in a sepa-
rate file.

Activate the Write ASCII file for Binary
Export option if you want to create an addi-
tional ASCII description file.

Activate the Write XML file for Binary
Export option if you want to create an addi-
tional XML description file.

The options in the field under Write XML file
for Binary Export are now available.



Import Options

Activate or deactivate the options to
determine the content of the XML
description file.

e Activate or deactivate the options in the
"AMD Format" field to determine the content
of the AMD description file.

For information on exporting database items, see chapter 2.3.3 "Exporting
Folders and Database Items" on page 89.

In the "Import" node, you set options for importing database entries. Options
for automatic repair during AMD import are compiled in the "Autofixes" node

(page 64).
Option
Default Import Path

Discard Existing
Implementation

Keep Folder Path in
Database

Remove Version
Information

Keep Hierarchy

Import referenced
ltems

Remap OIDs

Decryption Key

Value
Path

Activated/
deactivated

Activated/
deactivated

Activated/
deactivated

Activated/
deactivated

Activated/
deactivated

Activated/
deactivated

Key

To set import options:

Description
Default import directory

Activates/deactivates replacement of all
existing implementations with the imported
implementations.

Activates/deactivates the usage of the path
set in the database when you import exist-
ing components.

Activates/deactivates the removal of infor-
mation from a version management tool.

Specifies whether the directory structure of
the export files in the ASCET database is
reflected during AMD import.

Activates/deactivates recursive AMD import.

Assigns new object IDs to all imported com-
ponents. Thus, copies of existing items are
Created.

Key for file decryption during AMD import

e Enter the default directory for imports in the
"Default Import Path" field.

The Component Manager

63



64

Activate the Discard Existing Implementa-
tions option to replace all existing implemen-
tations with the imported implementations.

All previously existing implementations are
lost; only those of the imported component
are retained.

This option is only relevant if an existing com-
ponent is imported.

Activate the Keep Folder Path option to
keep the path set in the database.

If you deactivate this option, the path stored in
the export file is used for the import of exist-
ing components.

Activate the Remove Version Information
option to remove existing version information.

If you import a versioned item without activat-
ing the option, you will not be able to store it
in your own version management database
unless you have access to the original archive.
If in doubt, activate the option.

Use the options in the "AMD Format" field to
set up the AMD import.

For information on importing database items, see "Importing Folders and
Database Items" on page 93.

"Autofixes" Node:

This node contains solutions for possible problems dur-

ing AMD import (see "Special Features of the AMD Import"). You can select
which problems are solved automatically, without notification.

=] (ptions
Appearance
Build
Defaults

Documentation
Editars

External Tools
Hardware

0 #H #H H

Inkegration
Expork

= Impart
L n Lo

Licensing

Mata Ferhanne
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l"rnutofixes

g Always fix XML Import Problems

[ #MLw03: Resolve name corflics by renaring

[ #MLwis: Use defaults for missing files

[ #MLwies: Discard inconsistent data

[ #MLwie: Create defaulk corfiguration

¥MLw0O9: Ignore the configuration

O #ruwio: Ignore data referring to missing generators
¥MLw13: Ignore unreadable references to project files
[ #MLw1s: Ignore unresolvable dass/element references
[ #MLwi6: Ignare element

|| System Defaults |



Licensing Options

In the "Licensing" nod, you

Option

Value

Borrow license for days Number

Activate idle time shut- Activated/

down

Idle period [min]

deactivated

Number

Data Exchange Options

Description

Length of time a license can be borrowed
(see ASCET Getting Started manual, chap-
ter "Licensing").

Determines whether ASCET shuts down
after an idle period or not.

Determines the length of the idle period in
minutes.

In the "Data Exchange" node, you set the options for data exchange. The
exchange formats DCM V1.x and 2.x and data exchange with INCA and
ASCET from V4 are supported.

Option
Data File Path

Extension for Output
File

DCM Format version

Write Enums

Write Sampling Points

Case Sensitive Names

Hierarchical Names

Include Booleans

Value
Path

dcf /dcm/
kon

DCM V1. x /
DCM V2. x

Activated/
deactivated

Activated/
deactivated

Activated/
deactivated

Activated/
deactivated

Activated/
deactivated

Description
Directory of the data file

File extension for the exchange file
Determines the DCM version to be used.

Determines whether enumerations are
written in TEXT format (only for DCM
V1. x).

Determines whether sampling points are
written in DCM V2 .x syntax (only for DCM
V1. x).

Specifies whether upper/lower case are
taken into account.

If the option is disabled, e.g. a parameter
named CONT is mapped to a parameter
named Cont during import.

Switches between complete (activated)
and simple item names of global items.

Specifies whether Booleans are taken into
account.
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Option Value Description

Boolean format true/ Determines the format of Booleans (only
fal se/ for DCM V2 .x).
I nt eger

Show Log File for Load / Activated/  Specifies whether the log file for read/
Show Log File for Save deactivated  write processes is displayed.

Log File for Load/ File name Path and name of the log files for read
Log File for Save and write processes

Executable File Options

The setting options for the executable files are located in the "HexFile" node.

Option Value Description

HexFile Format | nt el Hex / Default format for exporting a hex file
Mot or ol aSRecor d

IntelHex Record 16/32/64 Permissible number of bytes per field for

Size the IntelHex format

SRecord Count  Activated/ Determines whether the number of data
deactivated fields is written at the end of each block

(and before a possible subsequent termi-
nation record).

SRecord Format 16 /24 /32 Address width in bits in Motorola format

SRecord Size 16/24/32 Permissible number of bytes per field for
the Motorola format

SRecord Activated/ Specifies whether a termination record is

Termination deactivated put at the end of each block or not (and

before a possible subsequent termina-
tion record).

The options SRecord* are only of any importance if Mot or ol aSRecor d was
selected under "HexFile Format".

2.2.10  External Options

It is possible to include user-defined options. This takes place using an XML file
which you modify to suit your own requirements. The file is stored in the
ASCET installation directory; for ASCET to recognize it, it must have the exten-
sion *. aod. xm .

The definition of an option has the following basic format (code sections in
italics must be replaced with suitable values for each option):

<Opti onDecl arati on
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xm Cat egor y="pat h"

opti onCat egor y="val ue"

opti onCl ass="t ype"

attri but eName="opti on nane"

optionFile="fil ename. xm ">

<G oup>pat h</ G oup>

<Label >t ext </ Label >

<Descri pti on>t ext </ Descri pti on>

<Tool ti p>t ext </ Tool ti p>

<l ni tial Val ue>val ue</ I niti al Val ue>

<Def aul t Val ue>val ue</ Def aul t Val ue>

</ Opti onDecl arati on>

Some option types have additional items; these are described in Tab. 2-2.

The meaning of the attributes and items is listed in Tab. 2-1.

Attribute/Item

Meaning

xni Cat egor y?

Path under which the option in the XML file from
opti onFi | e is stored, e.g. Sanpl e\ Opti on.

opti onCat egory

Way the option is saved (FI LE —in a file, FI XED - not
saved).

optiond ass

Type of option; for possible values see Tab. 2-2.

attri but eNane

Name of the option in the XML file from opt i onFi | e. Has
to be unique in the file.

opti onFi | e?

XML file in which the value of the option is stored.

<G oup> Path (Node\ Subnode\ . . .) of the option in the ASCET
options window; either new or existing.
<Label > Name of the option in the ASCET options window.

<Descri ption>

Short description of the option.

<Tool ti p>

Tooltip text of the option in the ASCET options window.

<l nitial Val ue>

Initial value; is only used if no value from opt i onFi | e is
saved in the XML file.

<Def aul t Val ue>

Default value; is used for System Defaults and as an initial
value if <l ni ti al Val ue> is not set.

a: The values of several options can be stored in the same XML file and/or under the

same path.
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Tab. 2-1 Meaning of the Attributes and Items

The following types are available for the definition of user-defined options:

optiond ass Explanation
Et asBool eanOpti on Option box
Et asButt onOpt i on Button that executes a command

<l ni tial Val ue> and <Def aul t Val ue> are
set to the value i gnor ed.
Additional items for the definition:
<Butt onOpti on>
<Act i on>pat h/ executabl e fil el
</ Action>
</ Butt onOpti on>

Et asEnuner ati onOpti on Combo box for selecting a character string

Additional items for the definition:
<Enuner ati onOpti on>
<StringVal ues>
<StringVal ue>stringl g
</ StringVal ue>

<StringVal ue>stringN O
</ StringVal ue>
</ StringVal ues>
<Val ues>
<Val ue>val uel</ Val ue>

<Val ue>val ueN</ Val ue>
</ Val ues>
</ Enuner ati onOpt i on>
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optiond ass

Explanation

Et asFi | eOption

Text field for path and name of a file as well as a
button for file selector window

Additional items for the definition:
<Fi |l eOpti on>
<Di al ogTi t| e>t ext a
</ Dial ogTitl e>
<Sear chPat h>pat h</ Sear chPat h>
<Sear chMask>nask</ Sear chMask>
<l nval i dChar act ers>characters
</ I nval i dChar act er s>
<FilterTypes>
<FilterType filter>
<Descri pti on>t ext O
</ Descri pti on>
</FilterType>

</FilterTypes>
</ Fil eOption>

Et asFl oat Opti on

Entry field with arrow buttons for float values

Additional items for the definition:
<Fl oat Opti on>
<M nVal ue>val ue</ M nVal ue>
<MaxVal ue>val ue</ MaxVal ue>
</ Fl oat Opti on>

Et asNuneri cOpti on

Entry field with arrow buttons for integer values

Additional items for the definition:
<Nurreri cOpt i on>
<M nVal ue>val ue</ M nVal ue>
<MaxVal ue>val ue</ MaxVal ue>
</ Nureri cOpti on>

Et asPat hOpti on

Text field for directory path with button for "Path
Selection" window

Et asStri ngOpti on

Text field for entering a character string

Tab. 2-2 Types of User-Defined Options (code sections in italics must be
replaced with suitable values for each option)
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2.2.11

Your installation CD contains the sample file ext er nal Opti onsExam
pl e. aod. xm . This file defines the options shown below.

I ?"rExamp\e
Options @‘ ¥ Boolean Sample Option
Appearance :
Build @‘ String Sample Option ISampIe skring

Defaulks
Documentation
Editars

External Options

[T Mumeric Sample Cption I 100

@ Enumeration Sample OptionlStringVaIuel

B8 File Sample option IC:'lsampIefiIe.txt

External Tools
Inteqration @ Path Sample Option

I Csamplepath,

Buttan Sample Option

1O B L

E&l| EEl| Svstem Defaultsl

Working with User Profiles

You can create and manage several user profiles in ASCET. This function
enables the selection of specific settings in ASCET which apply to one user
only. If, for example, several users share a computer, each user can save an
ASCET configuration customized to meet his/her requirements in his/her per-
sonal user environment. This includes options such as screen font, font size,
several settings for the various editors, default settings for elements, etc.

Note

Even if only one user uses a computer, (s)he can set up several user profiles.
For example, (s)he can create an optimized user profile for working in the
office and one for travelling.

All settings in a respective user profile are global and apply irrespective of the
concrete task.

During program execution, only the user profile for the current user environ-
ment can be changed. Editing user profiles is only possible when the function-
ality has been activated. Use the Tools — Options function ("Options" node,
see chapter 2.2.1 on page 41) to determine whether editing user profiles is
possible during program execution. Another user profile can only be selected
by restarting ASCET.

Using the User Selection Feature

By activating user selection, the user can specify whether the dialog window
for user profile selection is displayed.

If user selection is not activated, the program automatically uses the user pro-
file for the user logged onto the system.
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If user selection is activated, the user is prompted to log on the next time the
program starts. The user can do this by selecting an existing user profile or
adding a new profile to ASCET. This is described in the following.

To activate user selection:

To add a new user profile:

In the Component Manager, select Tools -
Options

click on the Options button.
The "Options" window opens.

In the "Options" node, activate the Multiple
user handling option.

The next time you start ASCET, you are
prompted to either select an existing user
name or to enter a new name.

Start ASCET with user selection activated in
the "Options" window.

The "Select User" window opens. It contains
all available users.

When user selection is first activated, the user
list only contains one entry: <new>.

% Select User M=1E3

Select User

Ok I Lancel
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e Select the <new> entry from the list and click
OK.

The "Enter User" dialog window prompts for
the name of the new user profile.

Enter User

Ok I Cancel |

e Enter a name and click OK.

A user profile name can consist of up to eight
characters.

ASCET is now started using a copy of the
default user profile (default settings); the
Component Manager opens. The name of the
current user profile is displayed in the bottom
bar of the window.

The user options specified during an ASCET session are stored in the user pro-
file you select when the program starts. They become applicable again when
the corresponding user name is selected at startup.

For instructions on how to customize the user environment to meet your
requirements, read sections 2.2.1 - 2.2.10.

To activate an existing user profile:

e Start ASCET with user selection activated in
the "Options" window.

The "Select User" window opens.

% Select User M=1E3

Select User

Ok I Lancel
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2.3

e Select the name you want from the list and
click OK.

The Component Manager opens. The user
options for the selected profile are activated.

Note

You cannot switch user profiles while the program is running. You must exit
the current session and restart the program to change users.

Component Manager — Managing Data

As mentioned above, the main purpose of the Component Manager is to sys-
tematically store all data that is created during the work with ASCET (classes,
modules, projects, etc.) in a database. The Component Manager allows you to
manage the database items from a comprehensible user interface. Similar to
the Windows Explorer, you can create folders and subfolders, move, copy,
import, and export individual items, and also create entirely new databases.
This means that you can organize your data in a similar fashion as you are
accustomed to for the file system.

Besides organizing your data, you can also edit components and projects in
ASCET.

Database [tems

An ASCET database contains different types of database items. This section
presents an overview of the types of database items available in ASCET.

Components: The specification of an embedded software system in ASCET
is made up of components. A component is a modular piece of functionality
which contains algorithms and data. The different algorithms specified within
a component can be executed independently of each other. The components
of an Embedded Control System can be combined into projects.

On a physical level, components are specified either graphically as block dia-
grams or state machines, or in ESDL-Code. Alternatively, they can be specified
in C code. Components that are specified either graphically or in ESDL are
implementation-independent, i.e. they can be used to generate code for dif-
ferent platforms. Components specified in C code are always platform-depen-
dent. They encapsulate target-specific behavior.

The types of component available in ASCET and their usage are described in
chapter "Components" in the ASCET reference manual. Information on work-
ing with components is available in the description of the relevant editor.
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2.3.1

Projects: A project specifies the functionality of an Embedded Control Sys-
tem. It contains all the components together with the necessary protocols,
operating system and code generation settings. A project determines the
communication between components and the order in which algorithms are
executed.

The project concept is explained in chapter "Projects" in the ASCET reference
manual; a description of how to work with projects can be found in chapter
"The Project Editor" on page 371.

Icons: When a component is nested in another component, it appears as a
block in the diagram of the enclosing component. You can assign an icon to a
nested component to make a complex diagram more readable.

A selection of icons is provided with ASCET. In addition, users can define and
edit their own. Importing, creating and editing icons is described in section
"The Icon Editor" on page 558.

Signals: In order to test ASCET models under realistic conditions, genuine
measurement data can be imported into ASCET, and used as input in the test-
ing of ASCET models. This data is stored in signal items.

Additional information on working with signals can be found in section "The
Signal Viewer" on page 555.

Container: Containers are used as containers for projects, classes and mod-
ules. Their purpose is to structure models and databases and place different
database items under a common version control. Details are given in chapter
"Containers" on page 443.

Enumerations: Enumerations are unique types with values taken from a
group of known constants called enumerators.

ASAM-MCD-2MC project: The ASAM-MCD-2MC file represents the inter-
face between ASCET-MD and other programs (INCA, ASCET-RP, and others)
that recognize the standard ASAM-MCD format.

Managing Database Items

In ASCET, database items are organized in folders. A database can contain any
number of top-level folders, which in turn can contain other folders. Database
items must be stored in folders, they cannot be created at the root level of a
database. Database items are identified by their object IDs. Even though iden-
tical names are not allowed in the same folder, objects in different folders can
have identical names.

This section explains the standard operations you can perform on database
items.
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To create a folder:

e In the Component Manager, "1 Database"
list, select the database name or the folder
you want the folder to be in.

You can place folders only beneath the data-
base name.

e Select Insert — Folder

or

e click on the Insert Folder button
or

e press the <INSERT> key.

A new folder appears in the "1 Database" list.
When you place the folder at the top hierarchy
level (see figure), Root is used as default
name, otherwise, the default name is

Fol der.

e Edit the folder name. You can simply type over
the highlighted name and then press <ENTER>.

1 Databaze » 3 Contents
o ®oe [ Components |
CODEFAULT [Name [Tws
Fioot]
Note

Folder and component names are not case-sen-
sitive. Folder names differing only in the use of
upper and lower case letters are not allowed.

Each database has to have at least one top-
level folder that is created automatically when
you create the database.

To create a database item:

e Inthe "1 Database" list, select the folder you
want the new item to be in.

The Component Manager

75



76

e Select Insert -~ <component type> or
Insert . <component type> - <item
type>

or

e click on the corresponding button in the Insert

o button bar
E AT R X Y - |
The new item is created with a default name
and layout.

1 Database » | 3 Contents *

= @ TUTORIAL £ Elorents | @ Data | & mplementation | 24 Layout |
& EEDEFALLT Name|TypelMaxSizeIScopeIKindIExistence IDependencylMemorylCalibrationlUniﬂCUmmentI

& Class_Fic
[

CIETAS TeonLil

e Edit the name and press <ENTER>.

If you create a component of type Modul e, O ass or Conti nuous Ti ne
Bl ock, you can choose whether the item should be realized as a block dia-
gram, in ESDL or C code. These item types are available via the <item type>
submenus or the Insert Module - <item type> and Insert Class - <item
type> buttons. The default item type of the buttons can be adjusted.

To select the default item type of classes/modules:

@Iv Q-o& ° Click on the arrow button next to Insert

Module - <item type> or Insert Class -
<item type>.

v Block Diagram
C Code
ESDL A drop-down list opens. The current default is
checked.

e Select the default type for modules or classes.

When you now use the buttons to create com-
ponents, these have the default item type.-

To create an enumeration:

e Inthe "1 Database" list, select the folder you
want the enumeration to be in.

e Select Insert -~ Enumeration

or
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e click on the Insert Enumeration button.
@ | The enumeration is created with a default

name; the first enumerator is displayed in the
"3 Contents" field.

1 Databaze ® 3 Contents
= ®oE Label
': CODEFAULT enumerator
B [ Test_folder

E numeration

¢ Module

e C(Click anywhere in the "3 Contents" field to
focus on it.

The menu changes described on page 28
become effective.

e Select Component —» Enumeration -
Add*

or
® press <INSERT>
or

e right-click in the "3 Contents" field and select
Add - <submenu> from the context menu
to add an enumerator.

The functions in Add - <submenu> place
the new enumerator at the following posi-

tions:
as first in the first row
as last in the last row

before selection before the selected enumerator

after selection after the selected enumerator

e Select Edit -~ Rename

or

e press <F2> to rename a selected enumerator.
e Select Edit - Delete

or

e press <DEL> to delete a selected enumerator.

The Component Manager

77



78

e Select Component - Enumeration - Shift
Up to move an enumerator up the list.

e Select Component - Enumeration - Shift
Down to move an enumerator down the list.

All menu items are also available as context
menu in the "3 Contents" field.

To edit a database item:

e Inthe "1 Database" list, select the entry you
want to edit.

e double-click on the entry
or
e select Component - Edit Item
or
e press the <RETURN> key.
The editor for the selected item opens.

To rename a folder or database item:

e |nthe "1 Database" list, select the folder or
item you want to rename.

e Select Edit — Rename
or
e Press <F2>.
The name of the folder is highlighted.
e Edit the name and press <ENTER>.

To delete a folder or database item:

Note

Folders and components are deleted directly from the database and cannot
be recovered. When you delete a folder, all items in that folder are deleted
as well. Therefore, use the "Delete" command with care.

e Inthe "1 Database" list, select the folder or
item you want to delete.

e Select Edit — Delete

or
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click on the Delete button

press the <DEL> key.

A confirmation window is displayed when a
component or a folder containing folders or
items is to be deleted.

Empty folders are removed without confirma-
tion.

Click OK to confirm the deletion.

You can copy and move database items or entire folders and their contents.
When the target directory contains an object with the same name as the orig-
inal, the extension "_1" is added to the name of the copied object.

Note

Top-level folder can be copied and shifted only at top-level folder level with

Cut/Copy/Paste.

Subfolders cannot be lifted to top-level folder level via Cut/Copy/Paste.

To copy a database item or folder:

or
.
or

Select the item or folder you want to copy.

Select Edit - Copy

click on the Copy button

press <CTRL> + <C>.

The database item or folder is copied to the
clipboard.

To cut a database item or folder:

or

Ll

Select the item or folder you want to copy.
Select Edit - Cut

click on the Cut button
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e press <CTRL> + <X>.

The database item or folder is moved to the
clipboard. The item symbol in the Component
Manager appears now black and white.

1 Database *
= 8 DB
=1 [E=rDEFALLT
L <> Module
= Test_folde
& Erumeration

Note

When you close the database while the item or folder is still in the clipboard,
the clipboard is emptied, but the object is not deleted.

To insert a database item or folder:

¢ |nthe Component Manager, select the target
folder for the database item or folder in the
clibboard.

e Select Edit — Paste

or

E| e click on the Paste button

or
e press <CTRL> + <V>.

The database entry or folder is inserted in the
selected target folder. When the item was cut
(cf. page 79), the corresponding entry in the

target folder is deleted.

When items or folders are moved within the same database, item and/or folder
names are usually retained in the target folder. The new item is automatically
renamed only if the target folder already contains an item or a folder with the
same name, thus avoiding naming conflicts.

If you want to re-implement an existing block diagram component in C code
or ESDL code (or vice-versa), you can copy the structure of the original compo-
nent, so you will not have to specify it again. When you copy the structure of
a component, the entire interface of the component is created automatically in
the target component.
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2.3.2

To copy the structure of a component:

e In the Component Manager, select the com-
ponent you want to copy.

e Select Component —. Reproduce As —
<item type> to determine the item type to be
Created.

The new component is created in the same
folder as the original one. It is named as the
original, with the extension "_1".

The new component contains the same inter-
face as the original one, but no functionality is
specified for the component.

e You may want to rename the new component
to avoid naming conflicts.

e Double-click on the new item to open the rel-
evant component editor and specify the func-
tionality you want.

To save the current database:

When you make changes to ASCET databases, those changes are stored in a
cache, in RAM. To make the changes permanent, you have to save them to the
database on the hard disk.

e Select File — Save Database

or

E| e click on the Save button
or

e press <CTRL> + <S>.
The cache content is written to the hard disk.

For information on saving your database automatically at regular intervals, see
section "General Options" on page 41.

Working with View Concepts

You can work with view concepts via menu functions or via context menus. A
description of the menu functions is given in section "Description of Menu
Options" on page 19.
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Editing Components and Projects in the Component Manager

In ASCET it is possible to modify the properties of components and projects in
the Component Manager. By selecting the element you want in the "3 Con-
tents” field, you can edit the configuration, the data set, the implementation
or the layout, depending on the view you selected.

Method arguments and return values are exceptions to this. These elements
can only be changed in the specification editors.

To edit database items:

or

or

or

The Component Manager

Highlight a folder in the "1 Database" field.

The folder view is shown in the "3 Contents"
field.

In the "Components" tab, highlight an entry.

Select Component - Edit Item

press <RETURN>

double-click on the highlighted entry.
The editor for the selected item opens.

Select Rename from the context menu

press <F2> to rename the selected item.

From the context menu, select Select All to
select all entries.

Select Delete from the context menu

press <DEL> to delete the selected items.

Select Sort by — <column> from the context
menu



To edit elements:

click on a column name to sort the display by
that column.

3 Contents
[ Components |

Mame Type D
& PRef Class Class / Block Diagral 28
& Enumeration  |Enumeration 2t
& Module Module / Block Diag 2¢
& State_Machine | State Machine 2t

In an ascending sorting, numbers come before
upper-case letters, which come before lower-
case letters.

A second sorting reverts the sorting order.

or

or

Select a component or project in the
"1 Database" field.

In the "3 Contents" field, click on the
"Elements" tab.

The element view is displayed.

Click on a column name to sort the display by
that column.

In the "Elements" tab, select an element.

Select Component - Edit Item

press <ENTER>
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e double-click on the selected element.

The element editor opens.

Element Editor for: cont::cont

frarmla:

Chapter 4.10 contains detailed information about editing element configura-
tions.

e Select Edit -~ Rename
or
e press <F2> to rename the selected element.

e From the context menu, select Select All to
select all entries.

e Select Edit - Delete
or
e press <DEL> to delete the selected elements.
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To edit the data:

or

or

Select Edit - Copy

press <CTRL> + <C> to copy the selected ele-
ments to the clipboard.

Select Edit — Paste

press <CTRL> + <V> to paste elements from
the clipboard to the component.

If an element with the same name already
exists, a counter (_n) is added to the name of
the pasted element.

3; Logical Editor x|

log

r [EE]

Cancel |

or

or

Inthe "1 Database" field, select a component
or project.

In the "3 Contents" field, click on the
"Data" tab.

The data view is displayed.

Click on a column name to sort the display by
that column.

Select the element you want.

Select Component - Edit Item

press <ENTER>

double-click on the selected element.

The appropriate data editor opens, depending
on the kind of the selected element.

For example, the "Logical Editor" or "Numeric
Editor" dialog opens if you have selected a
logical or scalar element.

8 Numeric Editor

“
I [0.5] Cancel |

Chapter 4.11 contains detailed information about editing data and data sets.
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To edit the implementation:

or

Select Edit —~ Rename

press <F2> to rename the selected element.
Select Edit — Copy

press <Ctrl> + <c> to copy the current data of
the selected element to the clipboard.

From the context menu, select Select All to
select all entries.

Select Edit — Paste

press <Ctrl> + <v> to copy the data from the
clipboard to the selected elements.

Select Edit — Delete

press <Del> to delete the selected elements.

The Component Manager

or

or

Inthe "1 Database" field, select a component
or project.

In the "3 Contents" field, click on the "Imple-
mentation" tab (implementation view).

Click on a column name to sort the display by
that column.

Select the element you want.

You can select both basic elements and
included components.

Select Component - Edit Item

press <ENTER>



e double-click on the selected element.

The corresponding implementation editor
opens (the figure shows the implementation
editor for basic elements).

Implementation for: n  Project: ControllerT estPC

I
-2147453645

2147483647

putomatic 7]

pefaut  [¥]
putomatic —— [~]

Chapter 4.12 contains detailed information about editing implementations.
e Select Edit — Rename
or
e press <F2> to rename the selected element.
e Select Edit — Copy
or

e press <CTRL> + <C> to copy the current imple-
mentation of the selected element to the clip-
board.
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To edit the layout:

e From the context menu, select Select All to
select all entries.

e Select Edit - Paste
or

e press <Ctrl> + <v> to copy the implementa-
tion from the clipboard to the selected ele-
ments.

Note

You can copy and paste implementations only
between elements of the same type. It is not
possible to copy the implementation of one ele-
ment type (e.q., a characteristic field) to an ele-
ment of a different type (e.q., scalar, matrix, ...).

e Select Edit —» Delete
or

e press <Del> to delete the selected elements.

The Component Manager

e Inthe "1 Database" field, select a component.

Note

The "Layout" tab does not exist for projects.

e Inthe "3 Contents" field, click on the "Lay-
out" tab.

The layout view is displayed.
e Select Component - Edit Layout
or
® press <ENTER>

or



2.33

e double-click on the layout displayed.

The layout editor opens.

B Layout Editor for: Integrator =] S

Layout  “iew bethod

Methods Lapout oK |
- integrate [arg:cont] re ;I

LCancel |

inteqgrate
L; *

Integrator

40 B
Y I | 1 R of

Chapter 4.13 contains detailed information about editing component layouts.

Selecting Another Data or Implementation Set

If more data or implementation sets are created for a component, you can
select these using a combo box. This combo box is only available in the data
and implementation views.

To select another data or implementation set:

e Inthe "Data" or "Implementation” tab, click

|D*"a =l on the combo box.

e Select a data or implementation set.

The values in the individual elements are
changed accordingly.

Exporting Folders and Database Items

In ASCET, it is possible to exchange folders and database items between data-
bases. You can export entire folders, individual database items, or any selection
of database entries and folders. A distinction is made between exporting indi-
vidual items (flat export), or the items together with all other items referenced
by them (recursive export).

Note

During export, the content of the "2 Comment" field (cf. page 16) is
exported only for top-level folders and items. Comments on subfolders are
not exported.
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Binary Export

The *. exp export file format is a very space-efficient binary format that can
be generated and read quickly. However, generating such export files can be a
memory-intensive task. If you are exporting large folders, you can distribute
their contents over several files to speed up the export/import process. You can
distribute the contents of large folders over several files by automatically gen-
erating one file per exported item.

When the Write XML file on Binary Export or Write ASCII file on Binary
Export option has been activated in the "Options" window (see "Export
Options" on page 61), description files in the selected format are created in
addition to the export file. These description files can be viewed with an inter-
net browser or a text editor, respectively.

Note

The generation of XML description files requires at present Microsoft Inter-
net Explorer V5.5 (with MSXML Parser V/3.0) or V6.

AMD Export

With ASCET 5.2, the XML-based export format *. and is provided. When you
select this export format, several *. and files are created for each exported
component. These files store the complete model description. The names of
these files are created as follows:

<conponent nane>.<i nformation type>. and

Tab. 2-3 lists the information types and file content.

Information type Content

mai n names and properties of the elements in the
project/component (cf. page 447)

dat a data of the elements in the component/project (cf.
page 458)

experi ments experiment environments defined in the compo-
nent/project (cf. page 561)

i npl ement ati on implementations of the elements in the compo-
nent/project (cf. page 475)

specification specification details (e.g., interface information,
block diagram structure, code of an ESDL or C code
component)
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Information type Content

proj ect? project-specific data such as operating system con-
figuration (cf. page 390), project settings (cf.
page 407)
proj ect . f or nul as? formulas defined in the project (cf. page 424)
proj ect. implementation types defined in the project (cf.

i mpl enent ati onTypes? page 430)

a. for projects only
Tab. 2-3 Types of AMD export files

Each AMD file contains a signature which is used, during import, to check
whether the file was changed between export and import.

If desired, the AMD files can be collected and compressed into a Zip file during
export. This Zip file has the extension *. axl| .

Other Export Formats

Besides the export formats mentioned above, an XML format (*. xm ) is avail-
able, too, that corresponds to the optional XML description file for binary
export. This XML format is fundamentally different from the AMD format; it
cannot be re-imported into ASCET.

For the export of ASAM-MCD-2MC projects, the export format *. a2l s
available.

Note

If you use the *. a2l format to export something other than an ASAM-
MCD-2MC project, you prodce an error.

Performing the Export

Before you export folders or database items, select the appropriate export
mode (with or without referenced items), and the file distribution, from the
export options (see "Export Options" on page 61)

To export a folder or database item:

e Inthe "1 Database" list of the Component
Manager, select the folders or items to be
exported.

e Select File » Export

or
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e select Export from the context menu
or

i+ ® click onthe Export button
=5 p

e press <CTRL> + <E>.
The "Select Export File" window opens.

Select Export File

Expork

Export file: I [

Export Format: IASCET Export files {*.exp) j

Options | of Cancel |

e In the "Export Format" combo box, select an
export format.

ASAP2 files (*.a2l) only ASAM-MCD-
2MC projects

ASCET Model Data files AMD export (cf.

(*. and) page 90)

ASCET conpr essed Model compressed AMD
Data files (*.axl) export

ASCET Export files binary export (cf.
(*. exp) page 90)

ASCET XML files old XML export, can-
format (*.xm) not be imported

e Inthe "Export File" field, enter path and file-
name of the export file manually or via the
button.

Note

When the export option One File for each
Item /s activated, the field is named "Export
folder", andthe button looks like this: g

The OK button is now available.
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e Click Options if you want to adjust the export
options.

The "Options" window opens in the "Export"
node (see section "Export Options"
on page 61).

—  Set the export options.
—  Click OK to close the "Options" window.

* Inthe "Select Export File" window, click OK to
start the export.

The objects are exported to the file and folder
you selected.

During AMD exort, a series of *. and files is
created for each exported object.

Note

When exporting database items on a "one file per item" basis, or when using
AMD export including referenced items, you should export to an empty
directory to keep your exported files manageable. ASCET automatically
exports to the directory specified in "Default Export Path".

Importing Folders and Database Items

Every object in an ASCET database has a unique identity tag, and is known to
the database only by this identity tag. Database items reference each other
only on the basis of these tags, not on the basis of the names displayed in the
Component Manager.

You can import from one or more export files of the following formats into
your database.
binary export file (s. page 90) ASCET Export files (*.exp;*.prj)

AMD export file (s. page 90) ASCET Mbdel Data files (*.nmain.and;
*. main. xm)

compressed AMD export file ASCET conpressed Mddel Data files
(*.axl;*.zip)

ASAM-MCD-2MC project ASAP2 files (*.a2l)

The XML export format (s. page 91) cannot be imported.

The folders and items required are created automatically. You are prompted for
confirmation when an existing item is overwritten by an imported item.
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Besides the components themselves, the export files also store the component
paths in the exporting database. If an imported item is located in a folder exist-
ing in the target database, it is written into that folder. If an item is located in
a folder in the source database that does not exist in the target database, the
folder is automatically created in the target database. If necessary, several lev-
els of folders are created. The folder hierarchy is recreated as it exists in the
source database.

When an item is imported that already exists in the target database, the exist-
ing item is overwritten. Renaming offers no protection against overwriting
because database items are identified by their object IDs, not their names.
With AMD import, the import option Remap OID makes sure that an existing
object is not overwritten, but a copy with a new object ID is created.

If an imported item overwrites an existing item, the target database path and
the behavior of existing implementations can be specified in the import
options (see "Import Options" on page 63). When you deactivate the Keep
Folder Path in Database option, the imported item is stored at the export
database path, even in case it is stored in a different folder in the target data-
base. To keep the existing path name, Keep Folder Path in Database has to
be activated.

It is possible to protect data in a database from being overwritten in this way.
To disallow overwriting of data in a database:

* In the Component Manager, select the items
and folders you want to protect.

e Select Component - Disallow Import.

The items and folders selected are protected
from being overwritten on import. Protected
items are marked with <Di sal | ow

| mport >in the "1 Database" list.

If a folder has been set to disallow import, this simply means that the folder
itself cannot be overwritten by an imported folder.

Performing the Import

Before you import folders or items, set the import options in the user options
(see "Import Options" on page 63).

To import from export files:

e In the Component Manager, open the target
database for the import.
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e For AMD import or import of ASAM-MCD-
2MC files, select a folder.

e Select File - Import
e click on the Import button

e press <CTRL> + <M>.

The "Select Import File" window opens.

Select Import File
Irnport
’7 Irpart file: I | |
Options | of Cancel |

e Inthe "Import File" field, enter path and file-
name of the file you want to import manually
or via the [B| button.

Note

You can enter or select more than one file.

The file format does not have to be explicitly
specified. It is identified by the file extension.

The OK button is now available.

e C(Click Options if you want to adjust the import
options.

The "Options" window opens in the "Import"
node (see section "Import Options"
on page 63).

—  Set the import options.

—  Click OK to close the "Options" window.
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e Inthe "Select Import File" window, click OK
to start the import.

The "Import" or "ltems available for import"
window lists the content of the file(s). If one of
the objects already exists in the database
(identical object ID), the window shows the
item to be overwritten.

&' Import I[=] 3

Select items to import:

Slar [ETAS Teonl n A5 TeonLiblCoor
cartTOpolar (ETAS_Systemlib_CT\CoordTrans) overwrltes cartTOpoIar (ETAS Systeleb CT'l,CoordTrans) _ILI
[ | »

OF Cancel |

e Select all the items to be imported and click
OK.

If you are importing existing objects, you are
asked to confirm the overwriting of the exist-
ing database items.

Note

When the import option Remap OID /s selected
for AMD import, an existing object is not over-
written, but a copy wih new object ID is created.

e Confirm the message with OK.

The items selected in the "Import" window
are now imported. Finally, the imported items
are listed in the "Imported Items" window.

& Imported Items =] E3

Fesults:

BandPass2ndOrder (ETAS_SystermLib_CTiFilter)
4 BandFPass2ndOrder (ETAS_|conLib\Filter)

& BandStop2ndOrder (ETAS_SystemLib_CTiFilter)
4 BandStop2ndOrder (ETAS_|conLib\Filter)
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e When you click on an item in the "Imported
Items" window, it is highlighted in the Com-
ponent Manager.

& ASCET-MD

File Edit “iew Inzet Component Build Tools Manualz: Help

[D=salaex|Ebealsae o - vvve e sk

1 Databaze 3 Contents
=8 sl & Imported Items M=]E3

CIETASdeorlib

CIETAS SystenLib Fgualm P ass2ndOrder [ETAS_SystemLib CTH4Fil
B B ETAS_SystemLib_CT andPassZndlicder (ETAS_Systemlib_CTAFiter)
BandFass2 Ler]
El (= Filter  andSio
C{ BandPass2ndOrder

C{ BandStop2ndOrder
CIETAS_Tutorial_Solutions

Importing a Directory Content

To allow an easy import of all export files in a given directory, the menu option
File -~ Import directory. is provided

Importing a directory content:

e In the Component Manager, select File —
Import directory.

The "Select Import File" window opens.
Irnpork
’7 Import Folder: I (=] |
Options | of Cancel |

e Inthe "Import folder" field, enter path and
filename of the file you want to import manu-
ally or via the [& button.

The OK button is now available.

e C(Click Options if you want to adjust the import
options.

The "Options" window opens in the "Import"
node (see section "Import Options"
on page 63).

—  Set the import options.
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—  Click OK to close the "Options" window.

For the first import file, an "Import" or "ltems
available for import" window opens that lists
the content of the file. If one of the objects
already exists in the database (identical object
ID), the window shows the item to be over-
written.

Select all items to be imported and click OK.

If you are importing existing objects, you are
asked to confirm the overwriting of the exist-
ing database items.

Confirm the message with OK.

The selected items are now imported. After
that, an "Import" or "Items available for
import" window opens for the next import
file.

After all imports, the imported items are listed
in the "Imported Items" window.

Special Features of the AMD Import

During import from AMD files, several tests are performed.

Integrity check: The signatures are used to check whether the files have

been changed by third parties.

Consistency check: The system checks for the following errors:

e invalid file

If one of the AMD files is invalid, i.e. unreadable, not XML conforming,
or not conforming to the respective XML schema, the following hap-

pens.

— The component is not imported.

— The"Import Problems" window lists file and problem.

— No automatic solution exists.

e missing file

An ASCET component is specified by several files (see "AMD Export").
If one or more of these files are missing, the following happens.

— The component is not imported.

— The"Import Problems" window lists the missing files.
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— The user is offered the opportunity to create default files for the
missing files.

missing components during import

If a referenced component does not exist, or is unavailable, the "Import
Problems" window lists the missing files.

missing information in a file

If information is missing in an AMD file (e.g., an element was defined,
but its data are missing), but the file itself is valid (i.e. readable, con-
forming to XML and the respective schema), the following happens.

— The component is not imported.
— The"Import Problems" window lists the missing information.

— The user is offered the opportunity to create default values for the
missing information.

wrong information in a file

If an AMD file contains wrong information (e.g., data that do not agree
with infoation in other AMD files of the component), the following
happens.

— The component is not imported.

— The"Import Problems" window lists the wrong information.
— No automatic solution exists.

obsolete information in a file

If an AMD file contains more information than required (e.g., a data
configuration for a non-existing element), the following happens.

— The component is not imported.
— The"Import Problems" window lists the obsolete information.

— The user is offered the opportunity to ignore the obsolete informa-
tion.
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The "Import Problems" window contains the following elements.

Import Problems

Component / Problem

File Avitafix

= & AETAS_Tutorial_Solutions/Lesson5/ContrallerT est

L [4 ®MLe12: Unhandled exception CHETASD ataWaSCET S 2AE spothLessonShControllerT et experiments.amd| ] 1se defaults

—Filter and Setting
°r ¥ Errars

| Edit dwitofix Options
Vl Select all Autofives

W warrings W Autcfived W arnings

Qg LCancel

"Component / Problem" column

Affected component and kind of problem, e.g., unhandl ed excep-
tion,Invalid AMD file (mssing),Data for Elenent
<nane> ni ssi ng or Gbsol ete data for undefined el e-
nment <nane>.

Problems can be of type warning (symbole ;f* and L_!h' ) or error (sym-

bols E and La ).

"File" column
Path and name of the affected file.
"Autofix" column

Automatic solution; the possible solutions must be activated for the
actions to be performed.

The column is empty for problems without automatic solution.
context menu in the table
— Expand all Nodes (<ALT>+<*>)

Expands all nodes in the "Component / Problem" column.
— Select All Autofixes (<CTRL>+<A>)

Activiates all automatic solutions in the "Autofix" column.
— Select Autofixes of this Type (<ALT>+<A>)

Only available when an entry in the "Autofix" column is selected.
Activates all automatic solutions of the selected type.
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— Always Autofix Problems of this Type

Only available when an entry in the "Autofix" column is selected.
Ensures that the solutions of the selected type are, from now on,
performed automatcally; you do not have to activate these options
in the "Import Problems" window.

— Save Issue List as XML (<CTRL>+<5>)

Saves the window content to an XML file. For some errors, you get
additional information.

Such an XML file is helpful when you intend to analyze the prob-
lems automatically.

Filter options
— Errors
Shows problems of type error.
— Warnings
Shows problems of type warning.
— Autofixed Warnings
Shows automatically solved problems of type warning.
Edit Autofix Options button ()

Opens the "Options" window where settings for automatic problem
solutions can be made.

Select all Autofixes button (ﬁl)

Activates all automatic solutions in the "Autofix" column.

OK button

Closes the window and performs the activated automatic solutions.
Cancel button

Closes the window without performing the activated automatic soluti-
ons.
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To set options for automatic problem solutions:

& Options 9 =]
File  Wiew
I ?l rAutoF\xas
1 Options g Always Fix XML Import Prablems =
El Integration [ #mMLwnz: Resolve name conflicts by renaming
& Import [ #mMLwns: Use defaulks For missing files
A L
[ =MLwne: Discard inconsistent data
[ #Muwng: Create default configuration
[ =MLw09: Tgnore the configuration LI

e In the "Import Problems" window, click on
Options.

The "Options" window opens. It contains only
the "Import" node.

4| Swstem Defaults |

-

Always fix XML Import Problems: T

Some problems of a XML import may be fixed automatically. Checked ||
means problem will alway be fixed without confirmation. =l

oK | Cancel |

The Component Manager

The "Always fix AMD Import problems" list
contains solutions for the problems possible
during AMD import.

e Activate the options for all problems that shall
be solved without being displayed in the
"Import Problems" window.

e Close the "Options" window with OK.

During the next AMD import, the selected
solutions are performed automatically; you do
not have to activate options in the "Import
Problems" window.



Importing Projects

Projects are imported like all other database entries. Any modules belonging to
a project which are not available in the database after an import are shown in
the element display of the Component Manager.

1 Databaze 3 Contents

M@ CLessond ;I £ Element |. Datal %y Implementation

— & CLessond MNarme Type MaxSize|Scope | Kind

B ClLessonb A dr a7 exported [ ariable

— @ CLesson? -

5 B Lessong @ IdieCon X Undefined exported (Variable
' erT esh ® ProcModel C{ Proctdadel exported |Variable
¢Idle[ﬁon ® SignalCony ¢ SignalCony exported |Variable
& wamlp U_n &% mesgloant] exported |Send Message

—F|_ ECLESSWS .l U_t @ mezg[cont] exported |Send Message

If the project is opened in the project editor (chapter 4.8 "The Project Editor"
on page 371), the names of the missing modules are in the "Elements"” list. In
the operating system editor ("OS" tab, s. "Defining the Scheduling in the OS
Editor" on page 390) the missing processes are deleted from the "Processes"”
field; they are however retained in the task list as open references
(undef : : undef).

ElemSorted by I 'l % | 2% Graphics 05 | 1% Formulas I &3 mpl. Type I @ Camm. I |]2|] Bindi
% 0 seffi:ControllerTest Preemp. Levels IU—iI Coop. Levels IZU—iI [V Enable Moritoring
G O dTedt
@ IdleCon::Database. CTree Application Modes Tasks
@ FrocModel: :ProcModel
0 - inactive L‘f 1 - Task10ms {active)

@ SignalCony:: SignalCony
€ U_n::mesqlcont] 1 - active [START/CT] {att_sampling: : SignalCany

& undef ef
U_t::mesg[cont]
g_‘j’ 2 - n_sampling {active)
= | 3 - initialize_CT

‘v_‘j"l-terminate_CT
'S - simulate_CTL
== 6 - event_CT1
You can import the missing modules at a later time even if you have opened

the project. Afterwards, the project has no open references, and the processes
are automatically inserted into the right tasks.

Importing Items from Old ASCET Veersions

Export files created with versions prior to ASCET-SD 4.0 cannot be imported
into ASCET 5.2 because the current version offers no interface to the old data-
base formats. When you try to import such a file as described on page 94, you
get the following error message:
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This fileis conpatible with ASCET-SD V3.0 or earlier.
It cannot be inported directly. Convert it to a data-
base using your old version of ASCET-SD, then open

t hi s dat abase.

To import an export file from ASCET-SD versions prior to 4.0:

If you still have ASCET-SD 4.x, you can use very old export files with ASCET 5.2.

Proceed as follows:

2.35 Working with Database Items

Start ASCET-SD 4.x.

These versions contain interfaces to the very
old database formats.

Import the old export file.

The database items are converted to the for-
mat of the corresponding ASCET-SD version.

Export the imported items.
Close ASCET-SD 4 .x.
Start ASCET 5.2.

Import the database items you have just
exported from ASCET-SD 4.x, as described on
page 94.

References on Items

A reference to an item is created whenever the item is used by or included in
another item (e.g. a module that is included in a project is referenced by that
project). When moving items between folders, or renaming existing items in
folders, all references to that item are updated automatically.

The Component Manager does not automatically resynchronize with the data-
base if references have been modified. To ensure the consistency of references
in the Component Manager, you need to update its references explicitly.

To update references in the Component Manager:

The Component Manager
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In the Component Manager, select View -
Update



e Press <F5>.

The Component Manager display is compared
with the database, and updated if necessary.

You can view a list of references to ensure that your system is consistent before
removing items or folders from the database.

To display the references to a database item:

e Select a database item.
e Select Component — Show References.

The "Browse References To" dialog opens.

&' Browse References To... = O]x]

Resuls Referenced By

Warmlp (ETAS Tutorial SolutionsiLessond) aldIeCDn (ETAS_Tutorial_SolutionsiLessong)
0 M01_LowPass (ETAS_Tutorialilessonl10)

Please notice that this information may not be correct in some cases, Choose Update to get ;I

correct references in the whole database, Motice that this transaction may take a while, Update
v

It shows the names of all the items which ref-
erence the selected item.

Since references can be cyclic; an item can reference an item that references it.
When you delete an item, you should always make sure that the referenced
components are not corrupted. ASCET displays a warning and a list of refer-
ences if you attempt to remove a component that is referenced by other com-
ponents.

Deleting database items that are referenced by other components can destroy
the referencing components. This can be prevented by replacing the compo-
nent you want to remove with a new one or a different one.

When a component is replaced, all the database items that have references to
the replaced component adjust their references to the replacing component.
The replaced component is no longer referenced by any other database item.

To replace the references to a database item:

e Inthe "1 Database" list of the Component
Manager, select the item you want to replace.
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e Select Component - Replace References.

The "Select Item" window opens.

Select Item...

1 Database

oK
= EETAS_Tutorial Soldtions 2 ;l

CLessonl_2

ELesson Cancel
Bl [ Lessond J
@ ContrallerT est
¥ \dieCan
CLessons LI
2 Comment

e Select the item intended to replace to the first
item and click OK.

e Inthe "Confirm" window, confirm the com-
mand with OK.

The "Glue: <item> with: <item>" window
opens. All replacements are listed here.

Glue: IdleCon with: IdleCon_1

[rata
IdleCon [IdleCon_1
Data |Data

Lancel |

Implementation

|dleCon ldleCon_1
Impl Impl
Impl_test1 Impl_test1

e Confirm by clicking OK.

The references to the first item are replaced
throughout the database.

With this procedure, you only replace the reference to one item by a reference
to another item. Replacing references does not affect the database items in the
sense that any of the items involved no longer exists or has moved to another
location.
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Here is an example to make the way Component - Replace References
works clearer.

The illustration shows a section from the element view of the Component
Manager for the Control | er Test project in the Lesson4 folder of the
tutorial database. This project references the | dl eCon component.

1 Databaze » 3 Contents
—E BETAS_TutoriaI_Solutiol;I £ Elements |. Datal A Implementationl
— Clessonl_2 Marme Type MaxSize |Scope  |Kind
& CLessond A dr & a7 exported |Variable
] [ Lessond =
@ ControllerT est
E ¢Idle[ﬁon message @ mezg[cont] exported |Send Message
¢Idle[ﬁon_1 n @ mezg[cont] exported |Send Message
& [ Lessons
CLessonk
@ CdLesson?
& CdLessond

After the selection of | dl eCon in the "1 Database" list, this can be checked
with Component - Show References.

&' Browse References To... = O]x]

Fiesultz Fieferenced By
% ContrallerTest (TutorialLesson?)

’ ControllerT est [TutorialsLessond)
% ContrallerTest (ETAS_Tutorial_Solutionst\Lessond)
% ContrallerTest (ETAS_Tutorial_Solutionst\LessonS)

i ControllerTest (ETAS_Tutorial_SolutionsiiLesson?)

Fleaze natice that this information may not be corect in some cases. Choosze Update to get comrect ;I
references in the whole database. Motice that this ransaction may take a while. Update

|

dleCon [ET. Tutarial Salut

In the entire database, the | dl eCon component is referenced by five projects
with identical names (Cont r ol | er Test).

As described above, the reference to I dl eCon is, with Component -
Replace References, replaced by a reference to | dl eCon_1. After the com-
mand has been executed, the "1 Database" field is unchanged, but in the ele-
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ment view it can be seen that the Cont r ol | er Test project, albeit using the
old name, now references | dl eCon_1. However, both components still exist
in the database.

1 Databaze » 3 Contents

—E BETAS_TutoriaI_Solutiol;I £ Elements |. Datal % Implementation
—E CdLeszonl_2

Mame Type MaxSize |Scope  |Kind
@ Clesson3 B dr & a7 exported |Variable
] [ Lessond
@ ControllerT est
¢Idle[ﬁon Message @ mezg[cont] exported |Send Message
¢Idle[ﬁon_1 n @ mezg[cont] exported |Send Message

& [ Lessons
& CdLessonk
@ CdLesson?
& CdLessond

Checking both components with Component —. Show References has the
following result:

&' Browse References To... =] B

Fiesults Referenced By
dleCon [ETAS Tuto

|

Fleaze notice that this information may not be corect in zome cases. Choose Update to get comect d
references in the whole databaze. Motice that this transaction may take a while. Update

&' Browse References To... =] B

Results Referenced By
% ContrallerT est (Tutorialh\Lessan?)

: ControllerT est [TutorialhhLessonS)
5 ControllerT est (ETAS_Tutorial_Sclutionst\Lessand)
% ControllerT est (ETAS_Tutorial_S clutionst\Lessand)

% ControllerT est (ETAS_Tutarial_SolutionsisLesson?]

Fleaze notice that this information may not be corect in zome cases. Choose Update to get comect d
references in the whole database. Motice that thiz tranzaction may take a while. Update

|

dieCon 1 [ETAS Tutarial

There is no longer a reference to | dl eCon, the five projects now reference
I dl eCon_1.

In ASCET 5.2 you can replace a database item and all the references to that
item in other components or projects completely. This option is particularly
important if you are working with a configuration management tool and need
to merge divergent development streams for the same system.
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Since every database item is known to the database only by its identity tag, the
replacing item simply takes the place of another item by taking its identity tag.
If, for example, your database has two objects A1 and A2, and you replace A1
with A2, the resulting object A2 gets the identifier and the references of A1
whilst keeping its functionality and the name A2.

To replace a database item:

e Inthe "1 Database" list of the Component
Manager, select the item that is to replace the
original item.

e Select Component — Become another
Item.

The "Select Item" window opens.
e Select the item you want to replace.

e C(Click OK to replace both the references to the
second item and the item itself.

e Inthe "Confirm" window, confirm the com-
mand with OK.

The "Glue <item> with: <item>" window
opens. All replacements are listed here.

e Confirm by clicking OK.

The original instance of the item that replaces
the second item retains its identifier and is
renamed to <i t em _nanme>_copy.

Here is another example to clarify the way the command works. It is the same
example as discussed above; this time however, the | dl eCon component is
completely replaced, not just the references to it.

Before the Component - Become another Item command is executed, the
Control | er Test project references the | dl eCon component. Another
project (Pr oj ect ) references the | dl eCon_new component.
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As described above, the Component —. Become another Item command is
used to replace the I dl eCon component by | dl eCon_new After the com-
mand has been executed, the | dl eCon component is deleted from the Com-
ponent Manager. The "1 Database" list now contains the components
I dl eCon_newand | dl eCon_new_copy.

1 Databaze » 3 Contents
B [FETAS_Tutorial_Solutions ;I £ Elements & Datal % Implementation

CoLessonl_2 Marne Tupe MaxSize[Scope  |Kind Lnit
CLessond 0 dT & a7 exported |V ariable
B [ Lessond

@ ControllerT est

¢ IdleCon_new

¢ ldleCon_new_copy
CLessons

exported [ Send Meszage

mesg[cont]

From the element view, it can be seen that Cont r ol | er Test (and the other
project of that name) now references | dl eCon_newunder the old name. This
component now has the identifier from the replaced component | dl eCon.

&' Browse References To... = O]x]
Fiesultz Fieferenced By

& 1dieCon_new [ETAS_Tutorial_Solutions\\Lessond] S ControllerT est (ETAS_Tutorial_SolutionshiLessond)
% ContrallerTest (TutorialLesson?)

’ ControllerT est (ETAS_Tutorial_Solutions'\Leszon?)]
% ContrallerTest (TutorialhLessoni)

i ControllerTest (ETAS_Tutorial_SolutionsiiLesson)

Fleaze natice that this information may not be cormect in some cazes. Choose Update to get correct;l
references in the whole database. Motice that this ransaction may take a while. | Update

=il
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The 1 dl eCon_new_copy component contains the original instance of the
replacing component and accordingly is referenced by the project Pr oj ect .

1 Databaze » 3 Contents
—E [ Mise ;I £ Elements |. Datal A Implementationl

@ Class Mame Type MaxSize|Scope  |Kind Lnit
€p Class_BDE A dr & a7 exported |Yariable
& Enumeration
¥ \dieCan
@F‘roiect mesg[cont] exported | Send Message
) Signal

&' Browse References To...

Fiesultz Fieferenced By
dleCon_new copy [ETAS Tutorial Solutior ) Sé Fraject Misch)
Fleaze natice that this information may not be corect in some cases. Choosze Update to get comrect ;I
references in the whole database. Motice that this ransaction may take a while. Update
=

Editing

You can edit the layout of a component without first opening the respective
component editor. The public interface of a component is declared in the lay-
out editor.

To edit the layout of a component:

e Select a component.
e Select Component - Edit Layout.

The layout editor opens for the selected com-
ponent. It is described in "Editing the Layout
of a Component" on page 511.

Every database item can have two types of text attached to it: comment text
and notes. The comment text is entered in the "2 Comment" field in the Com-
ponent Manager and is stored automatically. The notes for a database item are
entered in a separate editor window. When documentation is generated auto-
matically, comments, unlike notes, are not included.

To edit the notes for a database item:

e Select the database item with the notes you
want to edit.

The Component Manager
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e Select Component — Notes.

The notes editor opens for the selected data-
base item. For details, see chapter 7.4
"Notes" on page 693.

Depending on the "Memory" attribute (see "Element Configuration” on
page 448), variables and parameters are treated differently by the code gener-
ation. Only volatile elements are initialized automatically. Non-volatile data are
not overwritten upon initialization.

To assign the volatile attribute to all variables:

To assign the volatile attribute to all variables in the database, proceed as fol-
lows:

e In the Component Manager, select Tools —
Database - Convert - Variables to Vola-
tile.

All variables are now volatile and are thus ini-
tialized automatically.

To assign the non-volatile attribute to all parameters:

To assign the non-volatile attribute to all parameters in the database, proceed
as follows:

e In the Component Manager, select Tools -
Database - Convert — Parameters to
Nonvolatile.

All parameters are now non-volatile and are
thus not overwritten upon initialization.

Find and Replace in C Code and ESDL Components

From within the Component Manager, you can search all C code and ESDL
components for a character string. You can replace either an individual occur-
rence of the character string, every occurrence in a component or every occur-
rence in the entire database.

This function makes it easier to work with messages (or other global elements).
These are linked via their names (see section "Interprocess Communication” in
the ASCET reference manual); if one name is changed, all occurrences have to
be changed. The search throughout the entire database means time-consum-
ing manual searches are a thing of the past.
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To find a character string:

e In the Component Manager, select Edit —
Find

or

e press <CTRL> + <F>.

The "Find (ESDL and C code only)" dialog box
opens.

Find [ESDL and C-Code only)

Find what: Eind |
f =
Select All |
Found items [0]
Infa |Line |E0de ariant |Implementation |M0dified Close |
< | o
I [Open Comp.

All buttons apart from Close are deactivated.

e Enter the character string you want to find in
the "Find what" field.

If you have performed other searches, you can
select one of the previous search terms from
the combo box of the field.

Find [ESDL and C-Code only]

Find what:

g =l
input -
Two D -

The Find button is now activated.
e Click Find to start the search.

If you are searching the database for the first
time, the search may well take a few minutes.
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The search does not distinguish between upper and lower case. If, for exam-
ple, you enter cont, Cont and CONT are found, too. The character string is
also found if it is part of a longer word; for example, searching for cont also

finds all occurrences of Cont i nuous.

The results of the search are displayed in the "Found items" list; the Select All
button is now activated. The number of components which contain the char-
acter string entered in the "Find what" field is shown in square brackets after
the name of the list.

Find [ESDL and C-Code only)

Find wihat: Find |
ITwo_D j —
Found items [2]
Info Line |Code “ariant |mplementation| M odified Close |

= @ C_testinterpol [Testy] |6 times|-—

—— gettatt [] returri:cont |Line: 1( 'PC_Physical Experiment - 30.08.2000 1063

| gettatt [ returrzcont |Line: 1[ 'G_CTEx_Implementation Experiment |lmpl 30.08.2000 1053

| sear_2d [] return: cont|Line: 1| 'PC'_Physical Experiment 30.08.2000 1053

| sear_2d [] return: cont|Line: 2| 'PC'_Physical Experiment - 30.08.2000 1053

| sear_2d [] return: cont|Line: 1 'G_CTEx_Implementation Experimet |lmpl 30.08.2000 10:53

L sear_2d [] return: cont|Line: 2| 'G_CTEx_Implementation Experimet |lmpl 30.08.2000 10:53

= @ ESDL_class [Testy] |3 times|-—

—— gettatt [] returrccont |Line: 1 (- 230320001 09:36

| zearch [] returr:cont [Line: 1{-- 2303.2001 09:36

L zearch [] returr:cont [Line: 2{-- 2303.2001 09:36

7 [ W
I DOpen Comp.

The "Found Items" list consists of five columns.

The "Infos" column lists all components and all individual methods/
processes that contain the character string. The list of methods/pro-
cesses is collapsed by default.

The “Line" column specifies the number of occurrences of the charac-
ter string for a component and the number of the line in which the
character string occurs for individual methods/processes.

The "Code Variant" column specifies which target and which experi-
ment the code was specified for with C code components. The column
is empty with ESDL components.

The "Implementation” column contains the implementation used.

The "Modified" column contains the date and time the component
was last changed.
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To view the search results:

or

Click on the plus sign next to a component in
the "Found Items" list

double-click a component.
The list of methods/processes opens.
Click a line.

The relevant code line is shown in the bottom
bar of the window. The Open Comp. button
is also activated.

| i3

|tmpvar = CharT able2_interpol_real6d_real6d_realbd[Two D]; Open Comp. |

To open the component from the search window:

Proceed as follows to open the component from within the search window:

Click the Open Comp. button.

The editor for the component opens and the
method/process is displayed. The line which
contains the character string is highlighted.

If it is a C code component, the code for the
variant specified in the "Code Variant" and
"Implementation” columns is displayed, rec-
ognizable by the contents of the combo box
(see also chapter 4.3).
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Find (ESDL and C-Code only]

Find what: ‘ Find I

ITWD_D #. C Code for: C_testinterpol Project: C_testinterpol_ DEFAULT>PC<

Component  Diagram  Element Edit “iew Code Variants

Found items [2]
- e -2 B
Info e T 5 € FHEDADo OB Nmal =] & 2 & & BB EE G|
=] @ [_testinterpal [Ty8 times Element:Sartad by |Mame vI » | sear_2d [] return::cant |Header I @
- gettatt [] returr::gLine: 1
getatt [} retum:d fne & [ self 1 _testinkerpal || [CharTablez_ search real6d realfd(Two D ,;ﬂ ﬁ'
geltatt [] return:gline: 1 *& O inizcont tmpvar = CharTableZ interpol realf4 re B
sear_2d [] returr{ Line: 1 L P One_D::t0[cont->cont] return tmpvar: 3
= W &
sear_2d [] returr|Line: 2 _)E,_' return/gettatt::conkt g
't B returnjoneD::cont —|
—— sear_2d [] retumn;|Line: 1 *& P returnfsear_td:icont W
zear_2d [] returr| Line: 2 & B returnfsear_2d:icont o
Py . 3
] e [ tmpz::cont 2
& ESDL_dlass [Tef? fives *8 O trapeear: scont &
1 P B Twe M9 ennk conk o —
4 ] »
|CharTableZ_search_reaIB4_ree
Diagrams ®
Main

gettatt [] return:conk
oneD [] return: :cont 4

d[] return::cont
% Target I>PC<(¢' * | Arithmetic IPhy ‘I

To replace selected character strings:

Note

Be careful using the Replace function—there is no undo!

e In the Component Manager, select Edit —
Replace

or
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e press <CTRL> + <H>.

The "Find/Replace (ESDL and C code only)"
dialog box opens.

Find/Replace [ESDL and C-Code only]

Find what: Eind |
I | |
: Select All

Fieplace with:

I j Heplace |
Found items [0] Close |

Info [Line [Code Variant [Implementation o —
4] | i

|

Open Comp.

Except for the "Replace with" field and the
Replace button, this window is the same as
the simple search window (cf. page 114).

e Inthe "Find what" field, enter the character
string you want to replace.

e Enter the new text in the "Replace with" field.

If you have performed other replace oprations,
you can select one of the previous terms from
the combo box of the field.

Feplace with:

[
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e Click Find to search for occurrences of the old
character string.
Note

The order of the last two steps s irrelevant.

You can open the displayed components as
described on page 115.
The Replace button is still deactivated.

e Find the component in which you want to
replace the character string and expand the
method/process list.

¢ Highlight one or more occurrences of the
character string.

The Replace button is now activated.
e (lick Replace.

The selected occurrences of the character
string are replaced by the new text. The rele-
vant lines disappear from the "Found Items"
list.

To replace all character strings in one component:

Proceed as follows to replace all occurrences of the character string in a
selected component:

e Find the character string you want to replace
as described on page 116.

e Inthe "Find/Replace (ESDL and C code only)"
window, enter the new text in the "Replace
with" field.

e Highlight the component within which you
want to replace the character string.

With that, all occurrences of the character
string in the component are selected.

e (lick Replace.

All occurrences of the character string in the
selected component (for C code: including all
implementations and targets) are replaced by
the new text.
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To replace all character strings in the database:

Proceed as follows to replace all occurrences of the character string:

e Find the character string you want to replace
as described on page 116.

* In the "Find/Replace (ESDL and C code only)"
window, enter the new text in the "Replace
with" field.

e Click Select All to select all occurrences in all
components.

e Click Replace to replace all occurrences in the
entire database.

2.3.6 Managing Databases

When you start to work on a new project, it is helpful to create a new data-
base. This operation is equivalent to changing to an empty dirctory on your
computer. Then, you can create a customized folder structure, and create or
import new items.

Note

You can read the name of the current database in the bottom bar of the
Component Manager.

Basic Tasks

To create a new database:

Note
It is recommended to use several databases to keep the data volume small
and comprehensible and to ensure optimal use of ASCET'’s performance.
e Select the File — New Database menu
option

or

D | e click on the New button
or
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e press <CTRL> + <N>.
The "New database" window opens.

IEMNew database B3

Enter a database name

(1] I Cancel

e Enter a name.
e Click on OK.

The new database, empty except for the data-
base name and the Def aul t is opened. A
subdirectory named as the database is created
in the directory selected in the "Database
Path" option (see page 41).

e Now proceed as described in "Managing
Database Items" on page 74.

To load a database:

Note

You can also load databases from previous program versions (see "To convert
an ASCET-SD 4.x database:" on page 128).

e Select File —~ Open Database

or

~u| e click on the Open button
[
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e press <CTRL> + <O>.
The "Open database" window opens.

% Open database H=1E3

Select Database

<new database:

<select path=

diietasdatalascets, 2idatabase\DE
diietasdatalascets, 2\databasetproject_1

OF Cancel |

The selection list includes all databases located
in the default directory.

e Select the entry you want and click OK.

If you want to load a database which is not
located in the default directory, you can select
the path required using the <sel ect pat h>
entry.

e Confirm by clicking OK.
The database is loaded.

Note

You can also create a new database from this window. To do so, select the
<new dat abase> entry.

To save a database:

e Select File — Save Database
or

E e click on the Save button

or
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e press <CTRL> + <S>.

All changes are saved in the database. Use this
command regularly to save your database.

Note

The user options (Tools — Options, "Options" node, cf. page 41) allow you
to enable the Autocommit function and to enter the desired time interval.
The database is also saved automatically when exiting the Component Man-
ager.

To save a database under a different name:

You can also save the database under any name. Thus you can, e.g., create a
backup of an entire database and its supplementary files.

e In the Component Manager, select File -
Save Database As.

The path selection window opens.

e Select the directory that will contain the data-
base.

You must not select a database.

Save database as...

d:hetasdatahascets. 1hdatabase

LCancel |

[=d: -
— Ccorel...

— £ dokadmin...

— [ etasdata

[F= asceth

£ docu
[ export
Cuszer.. LI
Wolume
I PR3 = l Hew ..
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e (lick on the New button to create a new,
empty directory.

IE Mew databasze path x|

Please insert name of new path relative to the current directary
'd:hetasdatalascets, 1idatabaseltutorial_test';

db_ks_vz|

Ok I Cancel |

e Enter a name and click OK.

The new directory is created, and selected as
target directory for the backup copy. The color
of the directory changes automatically after
copying has finished.

Save database as...

Directories DK
d:\etasdatatazceth 1hdatabaseidb_ks_w2
LCancel |
£d.. -
— Ccorel...
— £ dokadmin...
— [ etasdata...
— [ ascetsd
Jcebra...
[ database...
@mdb kS
Cdb ks_w2
B db_rew
{0 tutorial
£ docu
[ export
Cuszer.. LI
Wolume
I PR3 = l

e In the path selection window, click OK.

Note

When you selected an existing directory, a warning is displayed that you will
delete the entire content of that directory if you continue the backup proce-
dure. You can cancel the procedure here.

The content of the current database is copied,

and the new database is created and loaded
(see bottom bar in the Component Manager).
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To close a database:

You can close the database you are working on without exiting ASCET.
e Select File — Close Database.

The database is closed. The Component Man-
ager remains open, but most buttons are
deactivated.

& ASCET-MD-RP =] S
File Edit “iew Ingert Component Build Tools Manualz Help

[D=draex|Eiaelswe ¢ -vvos =R
1 Database » | 3 Contents *

® no database>

To delete a database:

You cannot delete a database from within ASCET.

e |If the database you want to delete is open in
ASCET, close it.

If you try to delete a database that is opened
in ASCET, an error message Occurs.

e In the Windows Explorer, select the directory
(e.g., ..\ ETASDat a\ Ascet 5. 2) that con-
tains the database you want to delete.

e In the Windows Explorer, delete the subdirec-
tory containing the database.
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To optimize a database:

e In the Component Manager, select Tools —
Database - Performance Utilities.

The "Database Info" dialog window opens.

Database Info for: tutorial_test

e Activate the Optimize option.

This command is used to recombine the vari-
ous scattered fragments in the database that
result from intensive editing (defragmenta-
tion).

e Activate the Convert option.
This command is used to cleanup the internal
references between the data records ("X uses
Y*") after changes have been made to the

database structure, thus improving access
speeds.
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In most cases, regular optimization will be enough to keep the performance of
your database at an acceptable level. You should only consider converting the
entire database if you encounter serious problems with performance.

Note

Converting a large database can be very time-consuming. It is recommended
to run this as an overnight process.

e Activate the Repair option.

This command is used to rebuild the database
from scratch. Damages of your database, e.g.,
destroyed references, are repaired.

Repairing a database always includes the
Optimize and Convert operations; the corre-
sponding options are blocked.

e Activate the Check option.

This command is used to verify the structures
and references in the database while logging
the results in the monitor window.

Once you activated one option, the Execute
button appears.

The Readability of internal objects and the logical
stucture of the database is checked.

Execute LCloze

e Click on the Execute button

The selected database management program
is started. The results are shown in the ASCET
monitor window.

Ej MONITOR 1 [=] B3
File Edit ‘iew
Maonitor | Build |
28.09.2005 11:32:06 V5.1.3 Al

Analyze Databaze.

Components have been repaired...

ControllerT est [method)

~Firished. —

©|Errors: - Warnings: - Infos: -
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To compare two databases:

You can compare entire databases with each other. This is useful if you are
working with different copies or development streams of the same database,

or when working in development teams.

e In the Component Manager, select Tools -
Database — Compare Database.

The "Compare database" window opens.

e Select the database that you want to compare

with the current database.

e Click OK to start the comparison.

Note

Comparing large databases can be very time-

consuming.

The databases are compared with each other.
A list of items and projects in which the data-
bases differ from each other is displayed in the

monitor window.

Ej MONITOR o [=] B3

File Edit ‘iew
Manitor |Build |

Database: d:letasdatalascets, 11database\ TUTORIAL
compared with: d:\etasdatalascets, 1databaseltutorial_test

Different Folders in d:ietasdatalascets, 1databaseltutorial_test:
Dataset - ETAS_Tutorial_Solutions{Lessond/Controller Test
Dataset - ETAS_Tutorial_Solutions{LessonS/Controller Test
Dataset - ETAS_Tutorial_Solutions{Lesson7/Controller Test

Dataset - ETAS_Tutorial_SolutionsLessong/Controller Test

Accumulator - Systembib_ETASMemary
AccumulatorEnabled - SystemLib_ETAS/Memory
AccumulatorLimited - SystemLib_ETAS/Memory
ActionCondition_BDE_Argument -
statemachines)AnalyzeBDE_Statemachine
ActionCondition_BDE_MoSequenceCall -
statemachines)AnalyzeBDE_Statemachine
Addition - ETAS_Tutorial_Solutions/Lessonl _2

Different Components in d:\etasdatalascets. 1databaseitutorial_test:

L

©|Errors: - Warnings: - Infos: -
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Using Databases from Previous ASCET Versions

You can use existing databases from previous ASCET-SD versions with ASCET
5.2. These databases have to be converted, however, because the existing
ASCET database format is not compatible with fortmats from previous
ASCET-SD versions.

Conversion of existing databases is done automatically the first time you open
a database that was created with ASCET-SD 4.x.

To convert an ASCET-SD 4.x database:

e Open the database as described in "To load a
database:" on page 120.

* In the "Open Database" window, select the
entry <sel ect pat h>and click OK.

The "Select database path" window opens.

Select database path:
(1] 4 |
LCancel |

d:hetasdatahascetd. 1hdatabasehtio

[=d: -
— Ccorel...
— £ dokadmin...
— [ etasdata
— Cascetd 1.
— Ccebra...
— [ database...

@m db

B db_sys

dbmipdem

ﬁ'test
(B training. 400
{0 tutorial
— O export LI

Wolume

ID:\ 'l Hew __.

Select the directory that contains the old data-
base.
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e Confirm by clicking OK.

The system prompts you to confirm the con-
version of your database.

@ The database Yetazdatatascetd. 24databasestutorial was created with a previous version of ASCET and has to be converted.

‘Y'ou must select a new path to store the converted database in. The original database is lsft unchanged.
Do pou want ta convert the databasze?

Cancel

You can abort the conversion with Cancel.
e Click OK to confirm the conversion.

The "Specify target directory for the migrated
database" window opens. It works the same
way as the "Select database path" window".

Specify target directory for the migrated database:

Ok

Cancel |

diietasdatalascets, 2idatabase

[=d: -
— CJarchive

— Cdata...

— [Fretasdata

— Cascet4.2...

— [Frascets.z

i db_sys
(o

B torial
(B utorial_test

Cuser... x|

Wolume

ID:'lI 'l Mew ...

Note

When you select a non-empty directory here, a
warning occurs. Confirm the warning and cre-
ate a new, empty directory in the path selection
window.
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e (lick on the New button to create a new,
empty directory.

IE Mew databasze path x|

Please insert name of new path relative to the current directary
'd:hetasdatalascets, 1idatabaseltutorial_test';

db_ks_vz|

Ok I Cancel |

e Enter a name and click OK.

The new directory is created, and selected as
target directory for the conversion.

e Start the conversion procedure by clicking OK
in the path selection window.

The database is converted to the ASCET 5.2
format and written to the new directory. The
duration of the conversion depends on the
amount of data.

The original old database remains unchanged.

Export files created with ASCET-SD earlier than version 4.0 cannot be imported
into ASCET 5.2 because the current version offers no interfaces to the old
database formats. When you try to open such database as described on
page 128, you get the following error message:

This fileis conpatible with ASCET-SD V3.0 or earlier.
It cannot be inported directly. Convert it to a data-
base using your old version of ASCET-SD, then open
thi s dat abase.

To convert a database from ASCET-SD prior to V4.0:

When you still have ASCET-SD 4.x, you can use very old databases with ASCET
5.2. Proceed as follows:

e Start ASCET-SD 4.x.

These versions contain interfaces to the very
old database formats.

e Open the old database.

The database items are converted to the for-
mat of the corresponding ASCET-SD version.

e (Close ASCET-SD 4.x.
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e Start ASCET 5.2.

e Open the database you have just converted to
ASCET-SD 4.x, as described on page 128.

ANSI C Conversion

In ASCET, ANSI C compliant naming is enforced for all the database items for
versions above 2.x. When adding new items or renaming existing ones, you
must use valid ANSI C identifiers.

The conversion of folder and item names in existing databases must be trig-
gered explicitly after the database has been converted. All folder and item
names are converted automatically, special characters are replaced as displayed
in Tab. 2-4.

Special Characters Maps to ANSI C
A& 0,60, 08 Ae, ae, Oe, oe, Ue, ue, ss
<space>, <dash>, <dot> <underscore> for all items

Tab. 2-4 ANSI C character mapping
To convert a database to ANSI C:

e Open the database you want to convert.

e Select Tools - Database - Convert - All
Names to ANSI C.

The names of all folders, database items,
methods, messages, variables, etc. are con-
verted to ANSI-C using the mapping table dis-
played above for all special characters,
punctuation marks and spaces.

Note

When converting large databases, you should consider compressing your
database after conversion to speed up database access (see section "Data-
base Maintenance Routines" on page 132).

Resolving Name Conflicts

In some cases, where item names in an existing version 2.x database are distin-
guished only by punctuation marks or spaces, the default mapping for conver-
sion to ANSI C can lead to naming conflicts.
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For example, the item names "Integrator 121" and "Integrator-121" both map
to "Integrator_I21". Since item names must be unigue, the conversion algo-
rithm would assign "Integrator_211" to the second item.

You can either accept this solution to naming conflicts when converting to
ANSI C or edit the corresponding map file. The mappi ng. i ni file is located
in the ASCET directory and can be edited using any standard text editor.
Note
You cannot modify the mapping for spaces, they are always converted to
underscores.

Database Maintenance Routines

ASCET provides tools for database repair, compression and backup. In addi-
tion, you can discard generated code for the entire database or force a new
build and compare of the databases. This section explains the database utili-
ties, which are accessed from the Component Manager.

For information on converting existing databases, see section "To convert an
ASCET-SD 4 .x database:" on page 128.

Generated Code

You can remove all the code generated during experiments from the database
both to reduce the size of the database and to regenerate your code.

To discard the generated code stored in the database:

e In the Component Manager, select Build -
Clean All.

You are prompted to confirm the deletion of
the generated code from the database.

e Confirm by clicking OK.

All generated code is removed from the data-
base.

During code generation, a make operation is performed, i.e. the code is gen-
erated and compiled for new or changed items only. Sometimes you may want
to make sure that a build operation is performed, i.e. code is newly generated
and compiled for all items. This does not remove previously generated code.
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To force a new build during code generation:

e Select Build - Touch All.

All components in the database are marked as
changed (although no actual changes
occured). Thus you ensure that next time, new
code is generated and compiled.

Note

Forcing a new build can be very time-consuming if you are working on a
large database.

Browsing the Database

You can browse the whole database for information on the relationship
between items and elements, or operator implementations. For example, it is
completely transparent in the Component Manager which items are used or
referenced by other items. You can browse the database for these relationships
using complex search criteria to display only the items in the database that
fulfil the criteria.

When you browse the database ASCET always searches the entire database,
regardless of which folders or items are currently selected. It is possible to use
wildcard characters when specifying the search criteria, e.g. typing *acc* will
find all database items and elements that have the string acc in their name.
The search is not case-sensitive.

Searching for operator implementations (Tools - Database - List Opera-
tor Implementations) is described at the end of section "Operator Imple-
mentation" (page 504).

To browse the database ("Query" window):

e Open the Component Manager for the data-
base you want to browse.

e Select Edit — Query
or
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press <CTRL> + <Q>.
The "Query" window opens.

Enter a string {Using * activates Find
case insensitive wildcard search) =

j Close |

Select what you are looking For..

IComponents j

In the "Enter a string" field, enter a search
term.

The search term should be the name of a data-
base entry, method, process, or element.

The combo box of the field contains previous
search terms, which you can select.

In the "Select what you are looking for"
combo box, select a search criterion (cf.
page 136).

IComponents

Receivers of message

Click Find to start the search.

The information found is shown in a dialog
box.

To browse the database (toolbar):

You can also browse the database via the Component Manager toolbar.

The Component Manager

M .

In the Component Manager, click on the
arrow button next to Search - <information
type>.

A selection list opens. The currently selected
search criterion (cf. page 136) is marked.



e Select a search criterion.

The selected criterion is shown in pale font in
the combo box.

-] =
v Components

Fieferences to component
Declarations of method/process
Fieferences ta method/process
Declarations of element
References to element
Senders of message
Feceivers of message

Textin ESDL or C code

@& ~ | 100ms VI
calc
idle

s Implirit

Note

e |n the combo box, enter a new search term
or
e select a previous search term.

e C(Click on Search - <information type> to
start the search.

While the database is searched, the "Search
<objects>" window is shown. In that window,
click Cancel to abort the search.

The resulting information is displayed in a dia-
log window.

If you selected the information type Text i n ESDL or C code, Search -
Text in ESDL or C code does not open the results window. Instead, the
"Find (ESDL and C-Code only)" window opens. Proceed as described in "To
find a character string:" on page 113.
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The following types of information can be searched for:
Components:

This search criterion finds all the items in the database where the name

matches the search string. The information is displayed in the following dialog
window:

& Browse ltems. .. M=]E3

Results:

@ Accumulator (ETAS_IconLibiMemory)

@ AccumulatorEnabled (SystemLib_ETASYMemory)
@ AccumulatorEnabled (ETAS_IconLibiMemary)
@ AccumulatorLimited (SystemLib_ETASYMemory)
@ AccumulatorLimited (ETAS_IconLibiMemary)

The "Browse Items" dialog window shows the full names of the matching
components together with their database path. If you click on a component
name, the component is displayed and highlighted in the Component Man-
ager.

References to component:

This search criterion finds all references to database components whose names
match the search string. The information is displayed in the following dialog

window.
& Browse References To... =]
Results Referenced By
¢ TdleCon (ETAS_Tutorial _Solutions)Lessona) 9 Container (Miscl)
dleCon (ETAS Tutorial Solutionsilessond) % ControllerTest (ETAS_Tutorial_SoldtionsiLessan7)

@ ControllerTest (ETAS_Tutorial_SolutionsiLessons)
@ ControllerTest (ETAS_Tutorial_SolutionsiLesson4)

¥

Flease naotice that this information may not be carrect in some cases. Choose Update to get correct ;I
references in the whale database, Motice that this transaction may take a while, Update

The items that match the search string are displayed in the "Results" pane of
the dialog box. Click on an item in this pane to display its referencing items in
the "Referenced By" pane. If you click on a component in either list, it is dis-
played and highlighted in the Component Manager.
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Declaration of method/process:

This search criterion finds all methods or processes in the database which
match the search string. These are displayed in the following dialog window:

% Browse Methods. .. M=]E3
Results:
¥ireset (i - StopWatch {SystemLib_ETAS\Counter_Timer) o

eset () - Counter {SystemLib_ETAS\Counter_Timer)

@ reset {initEnable::log) - StopwatchEnabled (SystemLib_ETAS\Counter_Timer)

@ reset {initEnable::log) - CounterEnabled {Systemlib_ETAS\Counter_Timer)

@ reset {initvalue:icont) - IntegratorTLimited (SystemLib_ETAS TransferfunctiontInt

@ reset {initvalue:icont) - IntegratorT {Systemlib_ETAS) TransferfunctiontIntegrator

@ reset {initvalue:icont) - IntegratorkLimited (SystemLib_ETAS TransferfunctiontInt

@ reset {initvalue:icont) - Integratork {Systemlib_ETAS) TransferfunctiontIntegrator
-

44‘1 vacat finithah e conk o DT (Suckaml ih FTASTrancFarfneknn Cankeall
[l [ »

The "Browse Methods" dialog window shows the fully developed method
selector and the database path of the defining component. Click on a method
to display the defining component and highlight it in the Component Man-
ager.

References to method/process:

This search criterion finds all references to methods or processes in the data-
base whose names match the search string. These are displayed in the follow-
ing dialog window:

% Browse Senders OF.. M=]E3
Results Senders OF
% sarnpli - SignalCony (ETAS Tukorial Solutionsiles @CUHUUHEVTESt (ETAS_Tutorial_SolutionsiLesson?)

@ ControllerTest (ETAS_Tutorial_SolutionsiLessonS)
@ ControllerTest (ETAS_Tutorial_SolutionsiLessong)

1 | B

Please notice that this information may not be correct in some cases, Choose Update to get correct ;I
references in the whole database, Motice that this transaction may take a while, Update

The "Browse Senders Of" dialog window displays the items that match the
search string in the "Results" pane. Method/process selectors are listed
together with their defining components. Click on a method/process to list the
components that call the method/process selected in the "Senders Of" pane
of the dialog window. Click on an entry in either pane to display and highlight
the relevant component in the Component Manager.
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Declarations of element:

This search criterion finds all components that declare elements (e.g. variables
or arguments) which match the search string. These are displayed in the fol-
lowing dialog window:

% Browse Elements. .. M=]E3
Results:

_____ Ebuffer: :log - EdgeRising {SystemLib_ETAS\Miscellaneous)
@ buffer::log - EdgeFalling {SystemLib_ETAS\Miscellaneous)

@ buffer::log - EdgeBi {SystemLib_ETAS\Miscellaneous)

@ buffer::cont - DifferenceCuotient. {SystemLib_ETASMiscellaneous)
@ buffer::cont - Deltanestep (SystemLib_ETAS\Miscellaneous)

@ buffer::log - TurnOnDelay {Systemlib_ETAS\Delay)

@ buffer::log - TurnOffDelay (Systemlib_ETAS\Delay)

@ buffer::cont - Integrator (ETAS_Tutorial_SolutionsiLesson3)

The "Browse Elements" dialog displays the elements together with the com-
ponents in which they are defined and the database paths of these compo-
nents. If you click on an element, the relevant component is displayed and
highlighted in the Component Manager.

References to element:
This search criterion finds all components containing references to elements

(e.g. variables or arguments) which match the search string. These are dis-
played in the following dialog window:

% Browse Elements. .. M=]E3

Results:

_____ Ebuffer: :log - EdgeRising {SystemLib_ETAS\Miscellaneous)
@ buffer::log - EdgeFalling {SystemLib_ETAS\Miscellaneous)

@ buffer::log - EdgeBi {SystemLib_ETAS\Miscellaneous)

@ buffer::cont - DifferenceCuotient. {SystemLib_ETASMiscellaneous)
@ buffer::cont - Deltanestep (SystemLib_ETAS\Miscellaneous)

@ buffer::log - TurnOnDelay {Systemlib_ETAS\Delay)

@ buffer::log - TurnOffDelay (Systemlib_ETAS\Delay)

@ buffer::cont - Integrator (ETAS_Tutorial_SolutionsiLesson3)

The "Browse Elements" dialog window shows the elements together with the
component in which they are used, and the database path of that component.
If you click on an element, the relevant component is displayed and high-
lighted in the Component Manager.
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Senders of message:

This search criterion finds all modules or projects that send messages matching
the search string. They are displayed in the following dialog window:

% Browse Sender Of Message. .. M=]E3

Results:

ni:mesglcont] - SignalCony (ETAS_Tutorial_SolutionsiLessons)
ni:mesglcont] - ControllerTest (ETAS_Tutorial_SolutionsiLessond)

The messages are shown together with the defining module/project. If you
click on a message, the relevant module/project is displayed and highlighted in
the Component Manager.

Receivers of message:

This search criterion works analogous to the previous one, but for received
messages.

% Browse Beceiver Df Message...

Results:

iniimesg[cont] - IdleCon (ETAS_Tutorial_SolutionsiLessong)

ni:mesglcont] - IdleCon (ETAS_Tutorial_SolutionsiLessond)
@ ni:mesglcont] - ControllerTest (ETAS_Tutorial_SolutionsiLessond)

Database Access

It is possible to adjust the access rights for each individual component, as well
as those for entire folders. Access rights can be password protected, so that
only users who know the password can change them. This ensures confidenti-
ality when ASCET data is exchanged.

If, for instance, the access rights of a particular component are set to "execute
only", that component can be used as a building block in other components,
but it cannot be looked at, i.e. the algorithms it uses are protected from view.

The following access rights can be assigned:
Read: The database item can be looked at with the appropriate item editor.

Write: Items can be added to the database and deleted. Items can be edited
in the appropriate editor.

Calibration: Items can be calibrated in experiments.

The Component Manager 139



140

Execute: Items can be experimented on. This also goes for referenced items,
i.e. if a user has no execute rights to an item, they cannot use it within another
item, and then experiment with that.

Code Generation: This option allows code generation even if write access is
not set. If read access is set, the component can be viewed, but not modified,;
experimentation is possible.

The most recent changes always apply. If, for instance, access rights for a single
component are changed, and then later the rights for the entire folder are
changed, those changes overrule the ones made earlier to the component.

Your access rights to the item selected are displayed in the bottom bar of the
Component Manager.

To change the access rights of a folder or item:

e Inthe "1 Database" list of the Component
Manager, select the desired folder or item.

e Select Component — Access Rights.

The "Overwrite Access Rights for" dialog
opens. It displays the current access rights for
the item selected.

Change Access Rights for: Light_test

—#Access Rights

¥ wiite

¥ Calibrate
¥ Ewecute

¥ Generate Code

OF | Cancel |

e Activate options to grant access rights.
e Deactivate options to revoke access rights.

e (Click OK to confirm your changes.
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Access rights can be specified for any database item. However, only limited
modifications are permitted if password protection has been activated. Pass-
word protection can be activated separately for each root folder in the data-
base. If password protection is activated, users can modify access rights only if
they know the correct password.

Note

If password protection is active, you must enter the password for every
change to the access rights. This can be quite cumbersome if you want to
modify more than just a few items. Therefore, it is more efficient to specify
access rights first and then activate password protection.

To activate password protection:

e Inthe "1 Database" list of the Component
Manager, select a top-level folder.

e Select Component - Password.

You are prompted to confirm the activation of
their password protection.

e |nthe "Confirm" window, confirm with Yes.

The "Information Required" window opens.

ZE Information Required B
]
oK I LCancel |

e Enter a password that is at least six characters
long and click OK.

A verification window for the password
opens.

* Retype the password and click OK to activate
password protection.

Users now have to enter the password when-
ever they want to modify access rights in this
folder.

You can deactivate password protection by entering the password again.

The Component Manager

141



To deactivate password protection:

e Inthe "1 Database" list of the Component
Manager, select the top-level folder whose
password protection you want to deactivate.

e Select Component — Password.

The "Information Required" window opens.
e Type in the password and click OK.

You are asked to confirm the deactivation.
e Confirm with Yes.

e Password protection is deactivated.

24 The ASCET Monitor Window

The results of various operations are displayed in the ASCET monitor window
in two tabs.

The "Monitor" tab shows the results of the following operations:

e code generation, experimenting (see chapter 4.1.10, chapter 4.2.5,
chapter 4.5.4 and chapter 4.8.10)

e analysis of diagrams (see page 258 and chapter 4.4.3)
¢ database optimizations (see page 125)
e export and import processes (see chapter 2.3.3 and chapter 2.3.4)
¢ search for operator implementations (see page 504)
The "Build" tab shows the results of the following operations:
e code generation, experimenting

e analysis of diagrams
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User Interface

Menu Bar ———— File Edit ‘iew

4,—>Monitor Build |
Tab

Status Bar
(No. of Errors/Warnings)

B MONITOR o [=] B3

Display Field
I~ show hidden messages @ all € Errors  Warnings ¢ Information
R A L S N

I—»©|Errors: - Warnings: - Rﬁ\

Display Selection =\
(Only in the "Build" Tab)

Menu Functions:

¢ File

Open (<CTRL> + <0>)

Opens an existing log file. The file always opens in the "Monitor"
tab even if the "Build" tab is currently displayed. The content of the
"Monitor" tab is overwritten during loading.

Save (<CTRL> + <5>)

Saves the content of the tab displayed in the file
ASCET_Moni t or. | og ("Monitor" tab) or CodeGener a-
tion. | og ("Build" tab).

Save As

Saves the content of the tab displayed under a name of your
choice.

Show in Editor

Opens the log file of the current tab in a text editor. The text editor
can be selected in the "External Tools" node of the ASCET option
window, (see page 59).

Reposition

Repositions the monitor window to the original position and size
on the screen.

Exit (<ALT> + <F4>)

Closes the ASCET monitor window.
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Edit
(also available as context menu in the "Monitor" tab)

This menu is only available in the "Monitor" tab.

Cut (<CTRL> + <X>)

Cuts the selected text out of the display field.
This item is the only one that can be undone with <CTRL> + <Z>.

Copy (<CTRL> + <C>)
Copies text from the display field into the clipboard.
Paste (<CTRL> + <V>)

Inserts text from the clipboard into the display field.
This command can be undone with <CTRL> + <7>.

Select All (<CTRL> + <A>)

Selects the entire content of the display field.
Find/Replace (<CTRL> + <F>)

Finds/replaces text in the display field.

Clear (<CTRL> + <R>)

Deletes the content of the display field.

View

This menu is only available in the "Build" tab.

Collapse All

The display is collapsed as far as possible.
Expand All

The display is expanded completely.

Context Menus.

"Monitor" tab

The context menu in the "Monitor" tab contains the same functions as
the Edit menu.

"Build" tab
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Open

Opens the editor for the component which caused the message.
File Out

Saves the content of the tab under a name of your choice.

Hide

Hides all messages of a selected type.

Promote to warning

Promotes information to the status of warning.

Promote to error

Promotes information or a warning to the status of error message.
Revoke Promotion

Revokes a promotion and reestablishes the original type.
Settings

Opens the "CodeGen Message Configuration" window (see
page 154).

"Monitor" Tab

The results

of various operations are displayed in the “Monitor" tab. As an

example, the screenshot below shows the results of the code generation and
compilation of a state machine. Older log texts are not overwritten; the new
log texts are simply added to the end.

B MONITOR I [=] e
File Edit “iew
Manitor |Build |
Updating dependent parameters ... ;I

Light = =Impl

Logic model creation (0) ...
Class interface generation {33 ...
Module code generation {13 ...

1 Operation ABORTED 11
--= Processing kimes:
0.017 sec, --
0sec, -
0.006 sec, --
0.001 sec. --
0.001 sec. --
0.029 sec, --
0.086 sec, --
0.169 sec, --
### <Generate Code> aborted -—- 1 errors, O warnings|

= Finding dependencies

= Analyzing dependencies

= Analyzing generation

= Updating dependent parameters

= Logic model creation

= Class interface generation

= Module code generation

= Total for <Generate Code = (started at: 18:10:41 ended at: 18:10:42) j
-

|§|Errors: 1/1  Warnings: 0/0 Infos: 0f0
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To save the content of the "Monitor" tab:

If you want to save the content of the "Monitor" tab, proceed as follows.
e Select File -~ Save
or

e press <CTRL> + <S> to save the text in the
Ascet _Moni tor. | og filein the
ETAS\ LogFi | es\ Ascet directory.

If this file exists, you are prompted to confirm
that the existing file will be overwritten.

@ Ovenwite file c:AETAS \LogFiles\Ascethiscet_Monitor log

()8 I Cancel |

e Confirm with OK.
The content of the "Monitor" tab is saved.
To save the content of the "Monitor" tab under a different name:

e Select File - Save As to save the log file
under a name and path of your choice.

A file selector window opens.
e Select a path and a file name and click Save.

The content of the "Monitor" tab is written to
the relevant file.

If you do not want to save the entire text of the "Monitor" tab, you can delete,
copy and add sections in the monitor window in the same way as you can with
any other text. The Edit menu contains the items Cut, Copy and Paste for this
purpose. You can also find and replace text strings using Edit — Find/
Replace.

Note

Remember that there is no undo function when you are editing.

To find/replace in the "Monitor" tab:

e Select Edit — Find/Replace

or
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press <CTRL> + <F>.
The "Find/Replace" window opens.

& Find/Replace

In the "Find" box, enter the search string.

In the "Replace With" box, enter the text that
is to replace the text entered in the "Find"
box.

Select the direction under "Direction".

Activate Case Sensitive if the search is to
take upper and lower case into consideration.

Activate Wrap Search if the search is to be
continued at the beginning once the end has
been reached in the search direction.

Click Find Next to find the next occurrence of
the search string.

Click Replace Selection to replace the
selected occurrence.

Click Replace/Find to replace the selected
occurrence and search for the next one.

Click Replace All to replace the search string
each time it occurs.

Close the "Find/Replace" window with Close.

If you want to delete the entire content of the tab, e.g. before an operation
whose result you want to save, proceed as follows:
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To clear the tab content:

e Select Edit - Clear
or
e press <CTRL> + <R>.
The entire text in the "Monitor" tab is cleared.
2.4.72 "Build" Tab

The "Build" tab displays the results of code generation and compilation as well
as of the analysis of diagrams. The screenshot below shows the results of the
same code generation and compilation as in the "Monitor" tab. Unlike the
“Monitor" tab, only the results of the last operation are displayed here.

& MONITOR I [=]
File Edit “iew
Moritor  Build |
%@ CODE GEMERATION 155
@ Light {Component
% @ action

@ WARNINGIWSMED): STATIC action at YellowOFf is ineffective with trigger "trigger” —

o trigger
IE o INFO(IMAI40): constant Folding - reduced IF-THEM statement to THER statement
o INFO(IMAI40): constant Folding - reduced IF-THEM statement to THER statement

%0 COMPILE/LINK

0 Compile/Link General
E 0 ERROR: Mo File "c\ETASVASCETS, 24 CGeniconf . obj" available

€23 ERROR: Errors found during external Make hd
| | »
I~ show hidden messages @ al © Errors  Warnings ¢ Information

|§|Errors: 2/2  Warnings: 18/18 Infos: 22

Three types of message issued in the named operations are displayed: Errors
(red dot), warnings (yellow dot) and information (blue dot). The different types
of message are distinguished by abbreviations, e.g. Wen60 or | Mll 40. The
display for every operation is ordered in a tree structure according to compo-
nents and methods/processes.

To make it easier to localize the problem areas, the errors and warnings dis-
played are also links to the problem areas.

To display the cause of the message:

e Double-click a message in the "Build" tab

or
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e right-click a message and select Open from
the context menu.

The editor for the component concerned
opens and the relevant point is activated.

el Redyelow)
Entry: Timer . start{yelowTime); Entry: Timer,start{yelowTime);
Static: Timer,computed); Skatic: Timer,computed);

trigger

[1Timer.ouk{}] trigger

lgreen = false; 1 [1Timer.ouk{}]

wellow = true; Jred = false;
t%gerQ & yellow = False;

Jyellows true;1 green = krue;

o

%@ CODE GEMERATION

@ Light _orig {Component)
% @ action
o trigger
o INFO(IMAI40): constant Folding - reduced IF-THEM statement to THER statement
o INFO(IMAI40): constant Folding - reduced IF-THEM statement to THER statement
B €y COMPILEJLINK

In the example shown, the transition from the
status Al | OF f to the status Yel | ow caused
the warning.

When compiler or linker errors have occurred, a text window or text editor
opens showing the relevant generated file. The use of a text editor is controlled
in the "External Tools" node of the ASCET option window (see page 59).

To save the content of the "Build" tab:

If you want to save the content of the "Build" tab, proceed as follows.
e Select File — Save

or
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e press <CTRL> + <S> to save the log text in the
CodeGener at i on. | og file in the
ETAS\ LogFi | es\ Ascet directory.

Unlike in the "Monitor" tab, an existing file of
this name is simply overwritten without any
warning.

The content displayed in the "Build" tab is
written to the relevant file.

Note

Hidden messages (see page 151) are not saved.

To save the content of the "Build" tab under a different name:

e Select File Out from the context menu
or

e select File - Save As

or

e right-click in the tab and select File Out from
the context menu to save the content of the
"Build" tab under a name and path of your
choice.

A file selector window opens.
e Select a path and a file name and click Save.

The content displayed in the "Build" tab is
written to the relevant file.

Configuring Messages in the "Build" Tab

There are different ways of configuring the display of messages from the
"Build" tab. Other possible configurations are described in the section "Con-
figuring Messages in the "CodeGen Message Configuration” Window"
on page 154. Your configurations are saved in the options of the current
project (when working with components: of the default project) and can be
accessed from there (see page 414).
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Showing/hiding messages. You can hide messages of the same type to
keep the display clearer or to analyze one specific type of message.

Note

Error messages cannot be hidden (even if they are promoted warnings or

promoted information).

To hide messages:

Moritor  Build |

Right-click the type of message you want to
hide in the "Build" tab.

Select Hide from the context menu.

All messages of the selected type are hidden.
The number of messages displayed in the
footer of the monitor window is adjusted.

If you hide all error messages and warnings, a
green dot is shown at the left of the footer.
The number as well as the colored icons in the
display field indicate there are hidden mes-
sages.

{0 CODE GEMERATION:

[_#Show hidden messages

@ al © Errors  Warnings ¢ Information

|Err0rs: 0/0  Warnings: 0f2 Infos: Of0

To show all hidden messages:

You can display all hidden messages again.

e Activate Show hidden messages in the
"Build" tab.

All hidden messages are displayed.

Note

There is no option to show hidden messages of
a single type. This can only take place in the
"CodeGen Message Configuration" window

(see page 154).
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Promoting messages. Information and warnings do not interrupt the code
generation process. The relevant context of a project may require a stricter
interpretation for some information or warnings which is why it is possible to
promote information or warnings of one type. The table below shows the pos-
sible promotions.

| Promote to - Information Warning Error message
Information Possible Possible
Warning Possible

Error message

The type of promoted message remains which is why promoting does not
affect showing/hiding messages.

If a hidden message is promoted, it is displayed again.

To promote information and warnings:

* Right-click the type of message you want to
promote in the "Build" tab.

e Select Promote to warning from the context
menu

or

e select Promote to error from the context
menu.

The messages of the type selected are counted
as warnings or error messages from the next
time code is generated and shown accordingly
in the "Build" tab.

The following figures are intended to clarify promoting. The first figure shows
a warning and an information message as they are issued by code generation.

B MONITOR o [=] 3
File Edit ‘iew
Monitor  Build |

%@ CODE GEMERATION
@ Light {Component

2

@ al © Errors  Warnings ¢ Information

©|Errors: oo (Warnings: 111 Infos: 1/1 )
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In the second figure, the information has been promoted to a warning. The
type remains the same — | Mll 40 — but the message is assigned the icon for
warnings with an indication that this warning is promoted information: (E. In
the "Build" tab, two warnings are displayed and counted.

B MONITOR o [=] 3

File Edit iew
Moritor  Build |

%@ CODE GEMERATION
@ Light {Component

WARNINGIWSm12): incomplete state to state transition; missing transition segments leaving junction;

tricier
'! WARNING{IMdI40): constant Folding - reduced IF-THEM statement ko THEM statement
| i

@ al © Errors  Warnings ¢ Information

©|Errors: oo (Warnings: 2/2 Infos: Of0 )

In the third figure, the warning has been promoted to an error message. The
type remains the same — WBmML2 — but the message is assigned the icon for
error messages with an indication that this is a promoted message: @.
Promotion to an error message causes code generation to abort at this point;
it does not reach the stage of the second message. This is why only one error
message is displayed in this case in the "Build" tab.

B MONITOR o [=] 3

File Edit iew
Moritor  Build |
%0 CODE GEMERATION

= 0 sl (Component)
RROR{WSM1Z2): incomplete state ko state transition; missing transition segments leaving junction; all enter

| i

 Errors ¢ Warnings (" Information

1

[ Show hidden messages

Mrrors: 1/1  Warnings: 0/0 Infos: 0f0 )

To revoke a promotion:

If a promoted message is displayed in the "Build" tab, you can revoke the

promotion.
* Right-click a promoted message in the "Build"

tab.
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¢ Select Revoke Promotion from the context
menu.

At the next code generation, messages of this
type are again displayed in their original form.

Configuring Messages in the "CodeGen Message Configuration" Window

The "CodeGen Message Configuration" window contains other configuration
possibilities. You can promote or hide not only the messages currently dis-
played but all existing messages, you can revoke promotions and redisplay hid-
den messages of one type.

To open the "CodeGen Message Configuration" window:

From the monitor window, you can only open the window if at least one mes-
sage is displayed in the "Build" tab. For details of how to get to the "CodeGen
Message Configuration" window via the project options, refer to the section
""Build" Node" on page 412.

* Right-click the "Build" tab.
e Select Settings from the context menu.

The "CodeGen Message Configuration" win-
dow opens.

CodeGen Message Configuration

la11 - Interval [physical] mizmatch in assignment to <13 %2 := %3 [will be limited) j

o 11213 - Interval [implementation] mismatch to <1 %2 = X3 [will be limited]
o 11231 - Arithmetic [%1] operation overflows by %2 bits [will be handled by %3]
o IMdl40 - constant folding - reduced %1 statement to THEM statement

o IMdl41 - constant folding - reduced %1 statement to ELSE statement

o IMdl43 - constant folding - reduced %1 statement to EMPTY statement

o IMdl44 - constant folding - reduced %1 statement to %2

o IMdl45 - constant folding - reduced %1 to EMPTY statement

o IMdI91 - method local variable <%13 not used in <%2>

o IMdI92 - method argument <%13 not used in %2>

@ WEANT - no export of <%13 - used local in <%2» instead

(D) WBdI2 - <%1> not defined

@ WEBAIZ1 - process <13 not defined LI

Reset &l |

-~ Message Filer
Type State
¥ Infarmation ¥ Mormal
V' Waming v Hidden
" Emor ¥ Promated to Waming
¥ Promated to Ermor

Ok Lancel
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The window contains the following elements:

List field

This field can display all information, warnings and error messages. You
control the display using the options in the "Message Filter" box. The
list is sorted alphabetically according to type.

Import Message Configuration from XML File and Export Mes-
sage Configuration to XML File buttons

Start import and export of message configuration.

Reset All button

Resets all messages to the state originally specified by the system.
"Message Filter" box

You use the options in this box to set up the display in the list field.

"Type" box with the options Information, Warning and Error

These options enable/disable the display of the relevant type of
message globally. The following options specify the details.

Normal

Enables/disables the display of unprocessed messages (not hidden,
not promoted) of the selected types.

Hidden

Enables/disables the display of hidden messages of the selected
types.
Promoted to Warning and Promoted to Error

Enables/disables the display of messages promoted to warnings or
error messages of the selected types.

To set up the display:

e Activate the options of the types of message
you want to display in the list field in the
"CodeGen Message Configuration" window.

Information, Warning and Error are at your
disposal.

The Component Manager
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Meszage Filker
Type State
¥ Infarmation ™ Homal
V' Waming v Hidden
" Emor ™ Promated to Waming
™ Promated ta Eror

Define the display using Normal, Hidden and
Promoted to Warning/Error.

This enables you to search for specific groups
of messages (only unprocessed information,
no hidden messages, promoted warnings
etc.). The following setting ensures, for exam-
ple, that only hidden messages are displayed.

To hide messages in the monitor window:

Note

Error messages cannot be hidden (even if they are promoted warnings or

promoted information).

The Component Manager

Select one or more messages you want to hide
in the "CodeGen Message Configuration”
window.

Select Hide from the context menu.

Promoted messages are indicated with paler
icons in the list field, e.g. these: §@iT)

Close the "CodeGen Message Configuration”
window with OK.

All messages of the selected type are hidden in
the "Build" tab of the monitor window.

The number of messages displayed in the
footer of the monitor window is adjusted.

If you hide all error messages and warnings, a
green dot is shown at the left of the footer.
The number as well as the colored icons in the
display field indicate there are hidden mes-
sages.



To show hidden messages:

Select one or more hidden messages you want
to show in the "CodeGen Message Configu-
ration" window.

To make it easier to find the hidden messages,
it may be helpful to disable Normal and Pro-
moted to *.

Select Show from the context menu.

Close the "CodeGen Message Configuration”
window with OK.

All messages of the selected type are shown in
the "Build" tab of the monitor window.

To promote information and warnings:

or

Select one or more messages you want to pro-
mote in the "CodeGen Message Configura-
tion" window.

Select Promote to warning from the context
menu

select Promote to error from the context
menu

Close the "CodeGen Message Configuration”
window with OK.

The messages of the type selected are counted
as warnings or error messages from the next
time code is generated and shown accordingly
in the "Build" tab.

Promoted messages are indicated with special
icons in the list field:

ﬁ, information promoted to a warning
ﬁ information promoted to an error message

@ warning promoted to an error message

The Component Manager
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To revoke a promotion:

Select one or more messages whose promo-
tion you want to revoke in the "CodeGen
Message Configuration" window.

Select Revoke Promotion from the context
menu.

Close the "CodeGen Message Configuration”
window with OK.

Messages of these types are once again dis-
played in their original form during the next
code generation in the "Build" tab.

You can export your configuration of hidden and promoted messages to an
XML file and you can import this kind of configuration from an XML file.

To export settings:

ER -
.I Ewport Meszage Configuration inka kL File|

To import settings:

Open the "CodeGen Message Configuration”
window.

Click the Export Options of selected Node
into XML File button.

A confirmation window opens.

If you do not want the confirmation window
to be displayed in future, disable Show next
time. (see page 45.)

Confirm the saving of your changes with OK.

The Windows file selection dialog box opens.
*, xm is specified as format.

Set path and name of the export file.
Click Save.

The hidden and promoted messages are writ-
ten to the XML file specified.

158 The Component Manager

Open the "CodeGen Message Configuration”
window.



.|Irn|:u:urt tdezzage Configuration

i i
from 4L File|

Click the Import Message Configuration
from XML File button.

The Windows file selection dialog box opens.
*. xm s specified as format.

Select the XML file which contains the config-
uration required.

Click Open.

The hidden and promoted messages con-
tained in the XML file specified are imported
and displayed in the "CodeGen Message Con-
figuration" window and in the monitor win-
dow accordingly.

The Component Manager
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3 Adding User-Defined Functions

It is possible to define your own functions to make it easier to work with
ASCET add-ons (e.g. version management) and external programs. These are:

e your own menus in different windows,
® an autostart action (executed when ASCET is started),
e ashutdown action (executed when ASCET is shut down).

These are specified in *. i ni files which are either stored in a subdirectory of
the ASCET installation, ETAS\ Ascet 5. 2\ Execut er, or of the data direc-
tory, ETASDat a\ Ascet 5. 2\ Execut er. The Execut er subdirectory can in
turn contain subdirectories.

Note

To keep the content of the Execut er subdirectory in case of an update or
re-installation of ASCET, you have to place it below the data directory
(ETASDat a\ Ascet 5. 2).

The *. i ni files are only read when ASCET is started; later changes are only
effective after a restart. The syntax of these files corresponds to the Windows
*.ini format.

Each *. i ni file consists of one or more sections whose names are in square
brackets. The following sections are available:

e [ <NAME>] — definesa new menu item. You can select any name you
wish, but each name can only occur onceinan*. i ni file. Please refer
to section 3.1 "Defining Menu Items".

e [ AUTCSTART] — defines the autostart action. Please refer to
section 3.2 "Defining an Autostart Action”.

e [SHUTDOWN] — defines the shutdown action. Please refer to
section 3.3 "Defining a Shutdown Action".

3.1 Defining Menu Items

The section of the *. i ni file which defines a menu item is as follows:
[ <Nane>]
W NDOWE<wi ndow nane>
MENU=~<nmenu nane>
| TEM=~<nenu item nanme>
DESCRI PTI ON=" <t ext >"
SEPARATOR=<separ at or >
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FI LE=<fi | enane>. t xt

Note

The terms to the left of the equals sign must be written in block caps.

The variables have the following significance:

<Name> is the name of the section. The name must be unique within
the *. i ni file. No difference is made between upper and lower case;
for example [ I nput ] and [ | NPUT] are the same.

Value: any, but unique

<wi ndow name> is the name of the window in which the menu is
generated.

Value: see Tab. 3-1 on page 163

<menu nanme> is the name of the menu which is generated in the
specified window.

Value: any

<menu item nanme> is the name of the menu item which is gener-
ated in the <menu nane> menu.

Value: any

<t ext > is a description of the menu item which is only required for
documentation purposes.

Value: any

<separ at or > specifies whether a separator is generated before or
after the menu item. The line can be omitted if there is to be no sepa-
rator (Not hi ng).

Value: Before / After / Nothing

Adding User-Defined Functions



e <fil enanme> - the script file <f i | ename>. t xt is executed when
the menu item is selected. The structure of these files is explained in
section 3.4 "Structure of the Script Files".

Value: any

Name of the Window

ASCET Window

mai nwi ndow or dat abasebr owser

Component Manager

proj ecteditor

Project editor

bl ockdi agr anedi t or

Block diagram editor

snedi t or

State machine editor

esdl edi t or

ESDL editor

ccodeedi t or

C code editor

contti mebl ockdi agr anedi t or

Block diagram editor (CT blocks)

conttineesdl editor

ESD editor (CT blocks)

conttineccodeditor

C code editor (CT blocks)

bool eant abl eedi t or

Boolean table editor

condi ti onal t abl eedi t or

Conditional table editor

dat adi al og

"Data for ..." window

i mpl di al og

Implementation editor

onl i nesimul ation

Online experiment environment

of fli nesinul ati on

Offline experiment environment

i ntecri obackani mati on

Experiment environment for back ani-
mation with INTECRIO

i ncabackani mati on

Experiment environment for back ani-
mation with INCA

Tab. 3-1

Names of the Windows into which Menu Items can be Inserted

If several *. i ni files are created, they are evaluated in alphabetical order. The
menu items which are defined in a file called asd_nenu. i ni are further up
the relevant menu than items in the same menu which are defined in

ny_nenu. i ni .

Within the same * . i ni file, the menu items are created in the order in which

they are defined.
To define menu items:

e (Createanew *.ini file

or
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e Open an existing *. i ni file.
e Enter a name for the section, e.g.
[ nput].

Make sure that the name is used only once in
the file.

e Enter the window in which the menu is to be
generated, e.g.,

W NDOWEdat abasebr owser.
e Enter a name for the menu, e.g.
MENU=~My Menu.
e Enter the name the menu item should have,
e.g.
| TEM=~Show O D.
e Enter a description, e.g.,
DESCRI PTI ON=show obj ect | Ds.
e Enter where you want a separator,e.g.,
SEPARATOR=Af t er.
e Enter the script file, e.g.,
FI LE=show. t xt .

The next time ASCET is started, My Menu will be generated in the Compo-
nent Manager.

& ASCET-MD-SE =

File Edit ‘“iew Insett Component Build Tools | MyMenu Contents Help

DER(seeXx ~« B EDE--¢-09¢¢0E
1 ltems 3 lnfo

|E| tutorial ;I [ Conterts |

If you want to define several menu items in the same or in different ASCET
windows, you have to create such a section for each individual menu item.
Constructions like the following do not work; the second definition is ignored.

[ EXPORT]

W NDOWEdat abasebr owser
MENU=~My Menu

| TEM=~Show O D

DESCRI PTI ON=show obj ect | Ds
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FI LE=show. t xt

| TEM=~open edi t or

DESCRI PTI ON=opens external text editor
FI LE=openedi t or. t xt

The sections can either be in the same or in separate *. i ni files. The advan-
tage of using separate files is that it is easier to control the order of the menu
items in a menu using the file names.

If you use one *. i ni file for several items, make sure that each name is only
used once. If a name occurs a second time, the first definition is executed a
second time regardless of what the second definition is.

An example: the following sections are to be used to generate the menu item
My Menu - Show OID in the project editor and the menu item My
Menu - Open Editor in the Component Manager.

[ nput]

W NDOWEpr oj ect edi t or
MENU=~My Menu

| TEM=~Show O D

DESCRI PTI ON=show obj ect | Ds
SEPARATOR=Af t er

FI LE=show. t xt

[ 1 NPUT]

W NDOWEdat abasebr owser

MENU=~My Menu

| TEMF~Open Edi t or

DESCRI PTI ON=open external text editor
SEPARATOR=Af t er

FI LE=openedi t or. t xt
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3.2

3.3

As there is no distinction between upper and lower case, the names of the
sections are identical and the menu item Show OID is generated twice under
My Menu in the project editor.

f;% Project Editor for: ControllerTest> PC< Hetwork: Default
Component  Diagram  Element Extras  Search  &5AM-ZMC Global Elemerts | My Menu  Wiew

EE " | TFF DO = |k B [Nomal 7] g Show0D
Elzmments X | 2% Graphics | 03| & Fomulas | &) mpl, Sl I

T3 e mbenllar Tt e

Defining an Autostart Action

An autostart action is defined in the [ AUTOSTART] section of the *. i ni file.
The section can be anywhere in the *. i ni file, but can occur only once, even
if several *. i ni files are used. It contains only one line, FI LE="<fi | e-
name>" .

Example:
[ AUTOSTART]
FI LE=start.txt
The start.txt script file is executed at the start of ASCET.

The autostart function is used to execute configurations for file operations
(e.g. adapting templates for code generation, deleting directories) when
ASCET is started. This results in a unigue, reproducible situation. An editor or
any other tool can also be invoked to execute the necessary preparatory work
and settings for the session. A message (s. page 169) can provide information
on the settings made.

An example of this kind of script file:

EXECUTE c: \ Programe\ Text Pad 4\ Text Pad. exe
C. \ ETAS\ Ascet 5. 2\t ar get \ c16x\ codegen. i ni

OBJECT nessage: "codegen.ini is updated"

You cannot access COM-API with the autostart function as the automation
server is not started at this time.

Defining a Shutdown Action

A shutdown action is defined in the [ SHUTDOWN] section of the *. i ni file.
The section can be anywhere in the *.i ni file; it contains only one line,
FI LE=<fi | enane>.
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3.4

3.4.1

Example:
[ SHUTDOWN]
FI LE=shut down. t xt
When ASCET is shut down, the shut down. t xt script file is executed.
You cannot access COM-API with the shutdown function as the automation
server has already been shut down at this time.

Structure of the Script Files

The script files (line Fil e =... inthe *.ini file) are written as text files.
Nine keywords are used to specify the various actions:

EXECUTE, NOMAI T, OBJECT, SELECTCOR, MENUI TEM FI LE, FORK, SEND,
Post .

The use of these keywords is explained in the following sections.

Unlike with the *. i ni files, changes to the script files are effective as soon as
the relevant menu item is next selected.

EXECUTE

The keyword EXECUTE is used to start an external program or a batch file. As
long as the external program is running, the execution of the script file is inter-
rupted.

Examples:

e EXECUTE C.\ ETAS\ Ascet5. 2\i nport. bat invokes the batch
file i nport . bat in the directory C: \ ETAS\ Ascet 5. 2.

e EXECUTE C:\ PVCS\ nt\PVCSvmimt . exe starts the version man-
agement program PVCS.

The interruption of the execution can have undesired results. If, for example, a
menu item My Menu - open PSP is added to make it easier to create screen-
shots, the following happens:

e The menu item invokes the script file.
OBJECT popW ndow. BDE
EXECUTE c:\ Programme\ Pai nt Shop Pro 5\ psp. exe

e The first line results in the block diagram editor popping up; the second
opens the image processing program.
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3.4.2

But because the execution of the script file is interrupted, the block
diagram editor is not updated, which results in the following screen.

4 BDE for: IdleCon [ Main ] Project: IdleCon_DEFAULT>PC< i =]

File Edit “iew Capture Help u

(=N = = A e e e = i

FENTESN NSO TSR

For Help, press F1 Image: Mone 7
—_—— e k_=_ S e =

Swapping the lines around does not solve the problem because this would
result in the block diagram editor popping up after the image processing pro-
gram has been closed.

NOWAIT

The keyword NOWAI T is used in exactly the same way as EXECUTE. The exe-
cution of the script file is not, however, interrupted here.

Example:

The example is the same as at the end of the previous section, but NOWAI T
and not EXECUTE is now used in the script file.

OBJECT popW ndow. BDE
NOWAI T c:\ Progranme\ Pai nt Shop Pro 5\ psp. exe

Again the first line results in the block diagram editor popping up; the second
opens the image processing program. As the execution of the script file is not
interrupted here, the block diagram editor is updated immediately and the
screenshot can be taken.
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343 OBJECT

The keyword OBJECT can be used together with a range of identifiers for
different commands.

hel p: <editor>
Displays the exe_hl p. t xt help file in the specified editor.
Example: OBJECT hel p: not epad displays the help in the Notepad
editor.
Note

The blank after the colon is mandatory for all identifiers. The com-
mand cannot be executed if the colon is forgotten.

| og: <editor>

Displays the exe_I| og. t xt log file in the specified editor.
Example: OBJECT | og: not epad

nessage: <text>

Opens a window with a message for the user.

Example: OBJECT nessage: "Please note: execution is
finished!" resultsin the following window:

Information [ x|

@ Please note: execution is finished!

popW ndow. <title>

The ASCET window with the specified name pops up. <ti t | e> does
not have to be the complete name; part of the name specified in the
title bar is sufficient.

Example: OBJECT popW ndow. Dat abase —the Component Man-
ager pops up.
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344

e gener at ePopW ndowComandFi | e: <fil enanme>

Creates a file with the specified name in which the correct popW ndow
command is generated for the ASCET window currently active. The
required file ending must be specified in <f i | ename>, path specifica-
tions are optional.

Example: OBJECT gener at ePopW ndowConmmandFi | e:

pop. t xt generates the pop. t xt file with the following contents
when invoked from the Component Manager (only ASCET-MD is
installed):

OBJECT popW ndow. " ASCET- MD'
e Wwait: <n>
Interrupts execution of the script file for n seconds.
Example: the lines

OBJECT wait: 5
EXECUTE C:.\ PVCS\ nt\ PVCSvmmt . exe

result in a 5-second delay before PVCS is started.
e W ndows: <editor>

Displays a list (exe_wi n. t xt ) of the Smalltalk names of all open
ASCET windows in the specified editor.

Example: OBJECT wi ndows: not epad displays the list in Notepad.

SELECTOR

The keyword SELECTOR s used to invoke a range of predefined commands in
the Component Manager or the specification editors.

Example: Output of object IDs of selected components

SELECTOR execut er Fi | eCut Sel ect edEl ement sTo: "<fil enane>"
creates a file which contains the object IDs. The required file ending must be
specified in <f i | enanme>; path specifications are optional.

Note
If you make path specifications in <f i | ename>, make sure that all subdirec-
tories exist. Otherwise the file cannot be created.

A menu item is added to the Component Manager which invokes the follow-
ing script file.
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SELECTOR execut er Fi | eCut Sel ect edEl enent sTo:
".\Executer\nysel .txt"

EXECUTE Not epad .\ Executer\nysel .t xt
MVENUI TEM Vi ew>Updat e

The Control | er Test, War mJp and Li ght components are selected and
then the menu item is invoked. The following takes place:

e The first line (SELECTCOR . . . ) creates the mysel . t xt file in the
Execut er subdirectory of the installation directory.

e The second line (EXECUTE . . . ) opens the newly created file in Note-
pad.

.,J mysel.txt - Editor M=]E3
Datei Eearbeiten Format 7
rutorialsLessondyControllerTesty040vskhjo000lkg70s406air15c02

TutorialsLesson8ywarmuph 04 ovskhjo0001kg70s406a] 5bm302 :I
TutorialsLessonohLi ghtgoal Owskhjooo0lkg70s406amtbje02

A

-

A

e The third line (VENUI TEM . . . ) updates the Component Manager
once Notepad has been closed.

Available Commands:
« executerCol | apseAl |
Function: collapses the element list in the "1 Database" field.
Use: in the Component Manager
Syntax:
SELECTOR execut er Col | apseAl |

e execut er ExpandCol | apseSel ect edEl enent

Function: expands and collapses the selected directory in the

"1 Database" field. (Subdirectories are collapsed but not expanded
again.)

Use: in the Component Manager
Syntax:
SELECTOR execut er ExpandCol | apseSel ect edEl enent

Adding User-Defined Functions

171



e executerDesel ect El enents
Function: undoes the component or element selection.
Use: in the Component Manager as well as the specification editors
Syntax:
SELECTOR execut er Desel ect El enent s

e executerFil eQut Sel ect edDi agr ans

Function: writes all diagrams and hierarchies of the selected compo-
nent as well as the components in it to the ASCET installation directory
as image files.

This command has no effect on ESDL or C-Code components.

Use: in the Component Manager
Syntax:
SELECTOR execut er Fi | eQut Sel ect edDi agr ans

e executerFil eCQut Sel ect edEl enent sTo:

Function: writes the object IDs of the selected elements into the speci-
fied file.

Use: in the Component Manager as well as the specification editors
Syntax’:

SELECTOR execut er Fi | eCut Sel ect edEl enent sTo:
"<fil ename>"

e executer Sel ect El ement FronStri ng:

Function: selects the first visible element in the "1 Database" list (Com-
ponent Manager) or "Elements"” list (specification editors) whose name
starts with the search string <name>.

Elements in collapsed folders or components that correspond to the
search string and all following corresponding visible elements are
ignored.

Use: in the Component Manager as well as the specification editors
Syntax?:

1. <fi | ename> must contain the file ending; path specifications are optional.
Z-Upper and lower case are not taken into consideration in the search.
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SELECTOR execut er Sel ect El emrent Frontri ng:
" <name>"

« executerFil eQut D agrans

Function: writes all diagrams and hierarchies of the edited component
to the ASCET installation directory as image files.
This command has no effect on ESDL or C code components.

Use: in the specification editors
Syntax:

SELECTOR execut er Fi | eCut Di agr ans
e executerFil eQut Sel ect edDi agr anilro:

Function: writes the path name of the selected diagram of the edited

component into the specified file. Images of the selected diagram and
the hierarchies contained in it are additionally generated for block dia-
grams in the ASCET installation directory.

Use: in the specification editors
Syntax’:

SELECTOR execut er Fi | eQut Sel ect edDi agr anifo:
"<fil ename>"

e executerSel ect Di agranfronsString:

Function: selects the diagram that contains the search string <nanme>
but without loading it.

Use: in the specification editors
Syntax1:

SELECTOR execut er Sel ect Di agr anfFronStri ng:
" <name>"

« executer Sel ect Page:
Function: Opens the specified project editor tab.
Use: in the project editor
Syntax:
SELECTOR execut er Sel ect Page: "<tab name>"
(the tab name has to be specified exactly.)

1- Upper and lower case are not taken into consideration in the search.
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3.4.5

3.4.6

MENUITEM

You can use the MENUI TEMkeyword to invoke an existing menu item from the
active window.

Example:

The My Menu menu was added in the Component Manager; the menu func-
tion Overwrite Access Rights invokes the set _access. t xt file with the
following contents:

MENUI TEM | t em>Change Access Ri ghts>Overwite

% ASCET-MD-SE =

File Edit Wiew Ingert Component Build Tools | My Menu Manuals  Help
|JD@E|J{JEX EIE|&§|| open PSP

1 Items Zlnfa Owe htz

] Lesson3 ;I =G Start Offline Experiment k
CLeszzond Marne <ather iterms

S =~ % CantrollerT est |F'|'0il30t
] Lessonb [l - PR | [P

If this menu item is invoked, the "Overwrite Access Rights for ..." window is
opened for the selected database entry.

& ASCET-MD-RP-SE =

File Edit “iew Inzert Component Buld Tools Mykenu Content: Help
|J 0O = n | é{: E X | M Overwrite access Rights for: ClazsGlob

1 Items
o Lesson3 - &K |
Lessond W write
Bl [ Lessons Cancel |
%4 ControllerT est ' Caltration

¢ SignalCory
o Lessonk

CLesson? V¥ Code Generation
ELessond

¥ Execute

Details on access rights for database entries can be found in section 2.3.7
.Database Access” on page 139.

FILE

The keyword FI LE is used to invoke a script file from a script file. The execu-
tion of the first script file is interrupted as long as the second one is being
executed.

Example:
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3.4.7

348

3.4.9

e File set_access.txt invokes the set _access. t xt script file
from the current script file.

FORK

The keyword FORK is used in exactly the same way as FI LE to invoke a further
script file. The difference between them is that the execution of the first script
file is not interrupted.

SEND

The SEND keyword is used to send a (Windows) message to another running
application. ASCET waits until the application has processed the message. The
following possibilities to send a message are available:

SEND <cl ass> <message>

SEND <cl ass> <wi ndow> <nessage>

SEND <cl ass> <wi ndow> <nessage> <I| par anp

SEND <cl ass> <wi ndow> <message> <l| paran» <wpar ane
<cl ass> is the class name of the application.

<wi ndow> is the window title of the application.

<message> is the name or identifier of the message to be sent.

<l par an® is the first optional parameter (0 ... 4294967295).

<wpar an® is the secondoptional parameter (0 ... 4294967295).

For more details, refer to the Microsoft Windows Win32 interface documenta-
tion, checking the SendMessage keyword in particular.

POST

The POST keyword is used, like SEND, to send a (Windows) message to
another running application. Here, however, ASCET does not wait for the
application to process the message.

For more details, refer to the Microsoft Windows Win32 interface documenta-
tion, checking the Post Message keyword in particular.
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Specification of Components and Projects

The Embedded Control System is specified in a project. A project in its turn is
made up of different components.

The content (declaration of variables, parameters), defined interfaces (pro-
cesses, methods), and an algorithm which defines the processing, are specified
in a component.

Component
Manager

Components Projects
Classes / Modules State Machines CT Blocks
D:z'gf:m C Code ESDL Dggf:m Dggf:m C Code ESDL
Editor Editor Editor Editor Editor Editor Editor
y y A y y A A A
Specified Component / Project
4 4 A
Editing - Editing
Configuration Editing Data Implementation
4 i A
Element Editor Data for... Implefrz:entatlon

Components can be specified graphically, in ESDL or C code.

Each element used for specification has default values for the configuration,
the implementation and the data. Editors can be used to modify these values.

This chapter describes working with the different specification editors and how
to edit the attributes of the elements used.
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4.1 The Block Diagram Editor

This section describes in detail how to use the block diagram editor. It focuses
on using the program rather than developing any particular functionality. The
graphic language in ASCET is described in detail in "The Modeling Language"
in the ASCET reference guide.

The ASCET block diagram editor is used to specify components graphically. The
user draws a block diagram that determines what the component does.

A component can contain basic and complex elements, operators, control flow
statements and references to other components. Section "To create a database
item:" on page 75 describes the creation of a component.

To open the block diagram editor:

e Inthe Component Manager, select the desired
item.

e Double-click on the item

or

e select Component — Edit Item

or

e select Edit Item from the context menu
or

® press <ENTER>

The selected item opens in the block diagram
editor.

When you open a component that exceeds
the currently selected size of the drawing area
(see "To set the size of the drawing area:"

on page 181), a message window opens. It
displays the size of the drawing area and the
size of the component, and offers the possibil-
ity to adjust the former.

To exit the block diagram editor:

e In the block diagram editor, select
Component - Exit

or
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click on the X at the right side of the title bar.

If any diagram contains unsaved changes, you
are asked whether you want to save the
changes.

Activate the option Remember my Decision
if you want to give the same answer to all
questions of this type.

In that case, the "Save Changes in Graphic"
window no longer opens. You can revoke this
setting in the ASCET options window, "Con-
firmation Dialogs" node (see "Options for
Confirmation Dialogs" on page 45).

Click Yes to confirm the saving.

The changes are stored to the cache; the block
diagram editor is closed.

Click No to reject the changes.

The block diagram editor is closed without
saving the changes.

Click Cancel to abort closing the block dia-
gram editor.

The Block Diagram Editor
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4.1.1 The Block Diagram Editor User Interface

The block diagram editor has two tabs with different display modes. These two
modes have different functionality. Click on a tab to switch modes.

Button bars Menu bar

4 BDE for: Addition [ Main ] Project: Addition_DEFAULT>PC<
Component  Diagram  Element  Edit View Sequence Calls
Voo [+ - x 2 /2> < 22 = Fammom|[¥|>E|s

M| T NP TE TR ERLED = ENoma o] & 2 O

Elements Sorked by IName j ®

"Elements" pane .
drawing area

Diagrams

% @ Main
f-tealkc ()

"Diagrams" pane
4] |

View combo box
Zoom combo box

Argument Size combo box

—» = IF & ~f 4 |[2 =]|[<Show an> [7]|[100% =
— & |t f U uo|EE|E B8 | 5 ome P 7

-

Button bars
(cont.)

drawing area

I aswnlg By I unpEaypads 4
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The illustrations show the block diagram editor in specification mode with the
most important parts labelled.

The title bar of the block diagram editor contains the following information
about the current block diagram: Component name, current diagram name,
current project name and current target.

The drawing area is where the actual block diagram is created. The elements
of the component (i.e. the inputs, outputs and variables) are shown in a tree
structure in the "Elements" pane; the 'root’ is the component name itself. The
diagrams and methods or processes are shown in the "Diagrams" pane. The
"Elements" and "Diagrams" panes can be hidden or shown, if required.

The size of the drawing area can be adjusted in the ASCET options window.
Keep the following in mind: If you select a size larger than the fixed size
(2000 x 2000 px) of previous ASCET versions (V5.2.0 and earlier), and use the
larger area for modeling, the component cannot be completely displayed in
older versions. Elements outside the drawing area cannot be deleted from the
component because you cannot remove their occurrences from the drawing
area.

To set the size of the drawing area:

The size you set applies to all graphical editors—block diagram editor (includ-
ing CT blocks), state machine editor, project editor (" Graphics" tab). Currently
open windows, however, are not affected by a change.

e In the Component Manager, select Tools -
Options to open the ASCET options window.

e Open the "Block Diagram" node (cf.
page 54).

e In the "Drawing Area Size (px)" combo box,
select a size.

ﬁ Drawing Area Size (px)

0
& Selection Marker Size (5000 @ 5000
10000 @ 10000

If you selected a size larger than 2000 @
2000, the following message is displayed:

If a size > 2000 @2000 px is

sel ected, conponents may be

di spl ayed inconpletely in

ASCET versions < V5.2.1!
Confirm the message with OK to select the
size.

The Block Diagram Editor
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Click OK to close the options window.

The next time you open the block diagram
editor (or another graphical editor), the draw-
ing area has the selected size.

To open an oversized component:

ly you open a component that exceeds the currently selected size of the draw-
ing area, a message window opens. It displays the current size of the drawing
area, as well as the component size, and it offers the possibility to resize the

drawing area.

To show or hide the lists:

Activate the option Remember my Decision
if you want to give the same answer to all
questions of this type.

In that case, the "Save Changes in Graphic"
window no longer opens. You can revoke this
setting in the ASCET options window, "Con-
firmation Dialogs" node (see "Options for
Confirmation Dialogs" on page 45).

Click Yes to selct a suitable size for the draw-
ing area.

The size is selected so that the component is
displayed completely.

Click No if you do not want to change the size
of the drawing area.

You cannot see the entire component. Ele-
ments outside the drawing area cannot be
deleted.

Elements Sorted by IName VI *®

|2 &0 self::1dieCon

The Block Diagram Editor

or

Click on the X next to the name of the list you
want to close



e selectView - Show/Hide - Element List
or Diagram List.

The selected list is hidden. The respective tick
mark in the View - Show/Hide menu is
removed.

Wigw Sequence Callz

Element List
v Diaagram List

Frdraw

e To redisplay the list, select View — Show/
Hide - Element List or Diagram List once
again.

To adjust width and height of the lists:

e Move the mouse cursor over the split bar
located between the "Elements" list and the
drawing area.

The mouse cursor turns into a resize handle.

Elements Sorted by IName _ﬂ\ ® trigger
@D self:IdleCon l \¢¢ I /ZIpJde
P air_low: icont n trigaer
é. £ air_rominal: :mesgfconk] T Nde WarmUp
] @ [ Integrator: :Integrator B - ! @x
P Kpocont
4 .
£ 3 numesgleont] n_nominal _{
*€ O ndiff::cont
mlp

*FOpi valueicont

e Drag the split bar to the right or to the left to
adjust the width of the lists as needed.

|_| Pi_ve
I L # e Drag the split bar between the "Elements"

Diagrams a and "Diagrams" lists up and down to adjust
T the height.

In order to gather more information about the elements of the component
specified you can switch to browser mode in all component editors.
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Switching display mode:

"R, Browee | ° Click on the Browse tab.

= The browser mode is displayed:

4 BDE for: Module [ Main ] Project: Module_DEFAULT>PC< M=1E3
Component  Diagram  Element  Edit View Sequence Callz
oo+ - x £ (82l > 2 £ 2= Fxmm o > s 0F & E A | [2 2]|[<show an -] [100x
W TSR TR T R G S (e ENm] oSS Rt WS [ EE(BEEE
Elements Sorted by [iame =] x| ¥ Eements | @ pata| &5 implementation | £F Lavout |

& O seff::Hodule Mame Type MaxSize|Scope [Kind Existence|Dependency|Memory | Calibration|Unit| Comment]

+H P distrib: distrib[cant] P distrib e distribfeont] |5 local  [Parameter  |real independent|nonvolatile{calibration

% € mat_resultz:mesafcont]
[22] 1 matri::mat[cont]
P One_D::10[cant->cont] [ matrix [5] matfcont] 4@5 |local ariable real independent|volatile  |calibration

mat_result| € mesgfcont] |- exported|Send Message|real independent|volatile  [calibration v |voltage

sswoig By UoREyRads WX

% & tab_result:mesglcont] - o
g P Two_Dii2Dcont,cont- »cant] P Cne_D ]-_-/_ 10[cont-»cont]|S local Parameter  |real independent |nonvolatile{calibration
tab_result |5 mesgfront] |- exported|Send Message|real independent|volatile  |calibration
Diagrams x
gM P Two_D g 2D[cont,cont->|5 @& |local Parameter  |real independent|nonwalatile|calbration
lain
process ]

This view offers the same functionality and structure as the view concept of the
Component Manager (see chapter 2.1.3 and chapter 2.3.2). The menu func-
tions, however, are here only available as context menus in the various tabs.

Click on the Specification tab to return to the

%‘ Szl e [ specification view.

To select a view of the diagram:

Details on views are given in chapter 7.3 "Views" on page 683.

e From the "View" combo box in the upper
right corner of the toolbar, select a view.

2 =]|[defaur =]

o0 10 <5huw all>

The view changes according to the view set-
tings of the diagram items. All items that are
marked invisible for the selected view are hid-
den.

Description of Menu Options

e Component

184 The Block Diagram Editor



Clean code generation directory
Deletes all files in the code generation directory.
Touch

Forced regeneration during the next code generation
(Flat - the edited component,
Recursive - the referenced components also).

Generate Code

Generates the code for a component.
Compile

Compiles the generated code.

Open Experiment

Starts an experiment.

Default Project

Allows editing the default project used for experimenting with
components

(Edit — opens an editor for the default project,

Resolve Globals — automatically creates a global element for each
imported element in the component for which there is no exported
element,

Delete Unused Globals — deletes unused global elements).

Edit Layout
Opens the layout editor.
Edit Data

Opens the data editor for a component. Search of component data
is possible.

Edit Implementation

The implementation editor opens. Search of component implemen-
tations is possible.

Edit Notes

Opens the notes editor - you can make notes about the component
here.

Check Dependency

Checks whether the allocation of formal parameters to the model
parameters is correct.

The Block Diagram Editor
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— Export Data
Exports a component data set.
— Delete Unused Elements

Deletes the elements that do not appear in the diagram from the
"Elements" pane (deactivated for state machines).

— Show Path
Shows the path of an included component.
— Copy Path to Clipboard

Copies the path of an included component to the clipboard
(Model Path —» model path,

Model asd:// link — path in the ASCET protocol format that allows
opening/referencing an ASCET component in a model as hyperlink,
Database Path — database path

Dabase asd.// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in the database as
hyperlink).

— File out Generated Code

Saves the code generated in the file system
(Flat - the edited component,
Recursive - the referenced components also).

— View Generated Code

Generates the code for the component and displays it in a text edi-
tor.

The text editor can be selected in the ASCET options window,
*ASCII Editor" node (cf. page 60).

— File Out Generic Code For External Make

Saves the code generated in any directory for processing at a later
point using external tools, e.g. an external Make/Build process.

- Exit
Exits the block diagram editor.

e Diagram
(also available as context menu in the "Diagrams" pane)

— Store to Cache

The component specification is saved in the cache. (It is not saved
permanently in the database.)
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Analyze Diagram

Analyzes the current diagram.
Load Diagram

Loads a diagram.

Add Diagram

Creates a new diagram.
(Public - contains only public methods,
Private — contains only private methods)

Rename Diagram

Renames a diagram

Delete Diagram

Deletes a diagram from the component.

Add Method

Creates a method. Available for classes and modules.
Add Process

Creates a process.

Add Trigger / Action / Condition

Only available in the state machine editor, see "Special Menu
Options" on page 268.

Edit

Editing the method/process interface.

Copy

Copies the selected method/process.

Rename

Renames a method/process.

Delete

Deletes a method/process.

Move Up

Moves a diagram or a method/process (upwards).
Move Down

Moves a diagram or a method/process (downwards).

Move
Moves methods/processes between diagrams.

The Block Diagram Editor
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— Edit Implementation
Specifies the implementation of a method / process.
¢ Element
(also available as context menu in the "Elements" pane)
Note

The Add Item, Rename, Delete and Edit functions are only avail-
able when ASCET-MD is installed.

— View - Collapse all is used to collapse the tree structure in the
"Elements" pane so that only the component is shown.

— View - Expand all expands the tree structure so that the entire
content of the component is visible.

- Add Item
Accepts a component as a complex element.
—  Rename (<F2>)
Renames a selected diagram element.
—  Delete (<DEL>)
Deletes a selected diagram element.
— Show Occurrences
Displays all occurrences of an element (block diagram editor only).
- Edit
Edits the configuration of a selected element.
— Edit Data
Edits the data of a selected element.
— Edit Implementation
Edits the implementation of a selected element.
— Set Cache Locking

These menu options are used in connection with ASCET-RP. They
are described in the ASCET-RP user’s guide.

— Edit Component
Opens the specification editor for a selected included component
— Replace Component

Replaces a component with another component. The name of the
old component remains.
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Show Path
Displays the path of a selected included component.
Copy Path to Clipboard

Copies the path of an included component to the clipboard
(Model Path - model path,

Model asd:// link — path in the ASCET protocol format that allows
opening/referencing an ASCET component in a model as hyperlink,
Database Path — database path

Dabase asd.// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in the database as
hyperlink).

Notes

Opens the notes editor for an included component.

Edit Distribution

Opens an editor for the selected distribution (only in group tables).
Edit Max Size

Opens an editor where you can specify the maximum size of an
array, any table or matrix.

Copy Elements (<CTRL> + <C>)

Copies one or more selected elements from the "Elements" pane.
Paste Elements (<CTRL> + <V>)

Pastes one or more copied elements into the "Elements" pane.
File Out Data

Writes the data from an array or a table to a file.

File In Data

Reads the data for an array or a table from a file

Export Data

Exports the data set of an included component.

Edit

Cut (<CTRL> + <X>)
Cuts (deletes) a diagram element.
Copy (<CTRL> + <C>)

Copies a diagram item.
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Paste (<CTRL> + <V>)

Pastes a diagram item.

Delete (<DEL>)

Deletes a connection or an element.
File In Buffer

Reads a diagram from a file.

File Out Buffer

Stores parts of a diagram in a file.
Views

Opens the "Views" dialog window. The views in which the diagram
item can currently be seen are selected and can be edited.

View

Show/Hide

Shows/hides several parts of the editor or the component.
(Element List —» "Elements" pane,

Diagram List - "Diagrams" pane,

Connected Elements — browser area for elements connected to a
selected diagram element (see page 221),

Impl. Casts in Element List — implementation casts in the "Ele-
ments" pane; if nothing else has been selected for the current view,
the implementation casts remain visible in the drawing area.

Redraw
Redraws the diagram.
Rebuild Connections

Smoothes fragmented connections that were created during auto-
matic conversion of operator implementations (see page 508).

Undo (<CTRL> + <7>)

Reverses the most recent action.

Redo (<CTRL> + <Y>)

Reverses an undo command.

Show Hierarchy Path

Displays the complete hierarchy path for the component.
Parent Component

Opens an editor for the including component. (The option is only
available if an included component is being edited.)
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Parent Hierarchy Level

Displays the hierarchy path.

Page frame Portrait

Displays the diagram in portrait format.
Page frame Landscape

Displays the diagram in landscape format.
Grid

Modifies the grid in the drawing area:
Print Diagram

Prints the component.

Save as Postscript/ Bitmap/ RTF/ GIF

Saves the diagram in the format specified.

Sequence Calls

Sequencing - Ignore Info

Automatic assignment of sequence calls.

Sequencing Starting With

Automatic assignment of sequence calls starting with a particular
number.

Sequencing Appending

Appends sequence calls to an existing sequence.

Scale To Step Size

Scales sequence calls

(For Diagram - for the whole diagram,
For Method/Process — for a single method/process)

Reset

Resets sequence calls

(For Diagram - for the whole diagram,

For Method/Process — for a single method/process,
For Selected Blocks — for selected blocks)

Show

Shows groups of sequence calls

(For Diagram - for the whole diagram,

For Method/Process — for a single method/process,
For Selected Blocks — for selected blocks,

Unused - unused sequence calls)
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- Hide

Hides groups of sequence calls
(contains the same menu functions as Sequence Calls — Show)

—  Next Seq. Call (<CTRL> + <CURSOR RIGHT>)
Moves between sequence calls (next call).
—  Previous Seq. Call (<CTRL> + <CURSOR LEFT>)

Moves between sequence calls (previous call).

Defining a Component Interface

The first step in specifying a component is to define its interface. The interface
determines how the component interacts with other components, i.e. what
data it receives and passes on, and how it can be addressed. The interface is
the main difference when specifying different types of components in the
block diagram editor; therefore it is explained separately for classes and mod-
ules.

Classes

The interface of a class consists of its public methods and their arguments and
return values. The arguments form the input parameters of the class, the
return values form the output parameters. The methods can be stimulated
externally to trigger the calculations within a component.

To create a method:

e Select Diagram - Add Method.

A new method is created in the "Diagrams”
pane.

e Type in a name for the method and press
<ENTER>.

Every class contains one or more methods; the default method cal ¢ is created
automatically. A method can have a number of arguments and a return value.
The arguments and the return value can be modified using the interface editor.

To edit the interface of a method:

e Inthe "Diagrams" pane, select the name of
the method you want to modify.

e Select Diagram - Edit

or
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double-click on the method.

The interface editor for the selected method
opens. In this dialog box you can assign argu-
ments and a return value to the method, and
define local variables.

Interface Editor for: calc []

Argument  Return  Local Variable

Arguments | Hetuml Localsl

Uit

Comment

Arguments Add Del

Argument Type

I cant = l

—
o

(1] 4
LCancel |

Define the arguments, return value and local
variables for the method as described below.

Click OK to close the Interface Editor.

To add an argument to the method:

or

In the interface editor, activate the "Argu-
ments" tab.

Click on the Add button

select Argument - Add.

The new argument is added to the "Argu-
ments" list with its name highlighted for in-
place editing.

Name the argument and press <ENTER>.

Specify the type of argument by selecting the
value you want from the "Argument Type"
combo box.

The default argument type is cont .

When you selected an array or matrix as type,
select Argument — Edit Max Size.
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e Inthe "Max Size for: <argument>" window,
enter the array or matrix size.

e Enter a unit for the argument in the "Unit"
box.

The unit is purely descriptive and does not
influence the functionality of the class.

e Type acomment relating to the argument into
the "Comment" box.

Every argument or return value can have a
comment associated with it. This comment is
displayed when documentation for the com-
ponent is generated.

To add a return value to the method:

e Activate the "Return" tab of the interface edi-
tor.

Interface Editor for: calc []

Argument  Return  Local Variable
Arguments  Return | Localsl

Return Value

oK
¥ Return Yalue Cancel |

Fieturn Type

Comment

R

e Tick the Return Value box, if the method is to
have a return value.

e Specify the data type of the return value.

e When you selected an array or matrix as type,
select Return - Edit Max Size.

e |nthe "Max Size for: return" window, enter
the array or matrix size.

e Typein a comment and a unit.
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To add local variables to the method:

or

Activate the "Locals" tab of the interface edi-
tor.

The "Locals" tab contains the same elements
as the "Arguments" tab.

Click on the Add button

select Local Variable - Add.

A new local variable is added to the "Local
Variables" list.

Enter a name for the local variable.
Specify the type for the local variable.

When you selected an array or matrix as type,
select Local Variable - Edit Max Size.

In the "Max Size for: <local>" window, enter
the array or matrix size.

Enter a comment and a unit for the variable.

To edit arguments and local variables:

or

For editing local variables, the

Select Argument - Rename to rename an
argument.

Select Argument —. Move Up or Move
Down to move an argument in the list.

Select Argument — Delete

click on Del to delete a selected argument.
"Locals" tab offers the Local Variable menu,

which contains the same menu functions.
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The arguments, local variables and the return value are added to the "Ele-
ments" list of the block diagram editor. Each argument or return value is rep-
resented as a pin on the graphical block of the component.

#« BDE for: Addition [ Main ] Project: Addition_DEFAULT>PC<

Component Diagram Element Edit “iew Sequence Calls

= # WM Mo s IF A (2]

oo+ - x F s8> c 22 =
|0 AP TE T T RRED S (i ENomaf | & O &kt f wu
Elements Sorted by IName j X = @

& [ self::addition
*E I input1/doaddition: :cant
°C W input2/doiddition: ;cont
*€ W returnfdoaddition: :cont

asmoug B | uopeaypads

Diagrams ®

IMain
IL doAddition [input1;::cont;inputZ::cont] return:icont

s

KN —

To rename or delete a method:
e Select the method in the "Diagrams" pane.

e Select Diagram - Rename

or
e press <F2> to rename the method.

e Select Diagram - Delete

or
* press <DEL> to delete the selected method.

In the "Diagrams" list, the diagrams and methods are shown in chronological
order by default. Every new diagram or method is added at the end of the list.
The order can be modified by moving diagrams and methods within the list.

To move a diagram or method:

e Inthe "Diagrams" list, select the item you
want to move.

e Select Diagram — Move Up to move the
selected item one position up in the list.

e Select Diagram - Move Down to move the
selected item one position down in the list.

You can use other components as interface elements of components. The pro-

cedure is described here for an argument of type user-defined. The same pro-
cedure can be used for a complex return value.
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To assign a component as an argument:

Open the Interface Editor for the method to
which you want to add the component.

From the "Arguments" list, select the item for
which you want to specify the data type (or
add a new item).

In the "Argument Type" list, select the entry
<user defined>.

A selection dialog box opens for the current
database.

Choose a complex type.__

1 Databaze

2 [EETAS_Tutorial_Solutions

—E [ Leszond_2

& AdditionESDL
~@ CoLesson3
& CdLessond
& CdLessons
& CdLesson
@ CdLesson?

|

(1] 4
LCancel |

L

& CdLessond LI

2 Comment
=
Kl _>l_I

From the "1 Database" list, select the compo-
nent you want and click OK to close the dia-
log.

The selected component appears in the
"Argument Type" pane on the interface edi-
tor.

Click OK to store the changes you made to
the interface.
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Modules

The interface of a module consists of processes. A default process is created
automatically for every new module. Processes determine the activation of the
module functionality, but they do not define inputs or outputs. Modules com-
municate and interact using messages and global elements (imported,
exported elements).

To create a process:

e Select Diagram - Add Process.

A new process is created and its name is high-
lighted to allow in-place editing in the "Dia-
grams" pane.

e Enter a name for the process and press
<Enter>.

You can move (cf. page 196), rename or
delete (cf. page 196) processes the same way
as methods.

As a process does not have any arguments, only the "Locals" tab and the
Local Variable menu (see page 195) are available in the interface editor.

Complex Types as Interface Elements

This section explains, with the help of examples, the use of composite and
user-defined elements as interface elements.

Arrays and Matrices

When using a composite or user-defined interface element (array, matrix,
class), you can access it via the normal element pins. In addition, you can use
the Get and Set ports to access the entire data structure. A matrix is used as an
example to describe the procedure.

To create the matrix argument:

e Add an argument with argument type
mat (cont) to a method (cf. page 193).
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e Place the argument in the drawing area.

Elements Sorted by IName j *

I?_@ [ self::Class_BDE_test arg_matrix,l’cach N
[22] I+ arg_matrix/calc: :mat[cont] [_ _]
¥

The element has only the readout pins (see
also "Arrays and Matrices" in the ASCET refer-
ence guide), it is not possible to write to the
matrix.

e Use the normal readout pins, as shown in the
figure.

out_Y

arg_matrixdcalc

.

[

J3cale

oufialue

oub_x

The procedure to return matrices or arrays is more complicated. It is described
in the following paragraphs, using the addition of two matrices as an example.

To create the computation class:

e C(Create a class with a method to contain the
matrix calculation.

e In the method, add two arguments of type
mat (cont ) for the matrices to be added.
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e Add another argument (e.g.,

ar g_Qut Mat ri x) of the same type for the

result matrix.

Arguments | Hetuml Localsl

Arguments Add Del

arg_matrix1::mat[cont]

arg_matrixe:: mat[cont] Argument Type

arg_Outhd atrix::mat{cont] I j

Uit
|

Comment

Since you cannot write to the argument, you
need an auxiliary matrix.

Use the Matrix button to create a matrix of
type cont .

In the "Max Size for" window, accept the pre-
set values.

The third argument is assigned to the auxiliary
matrix via the Get port. Thus, the size of the
latter is determined, and does not have to be
explicitly entered.

Note

Since you assigned no special size to the matrix
arguments, the preset size must be accepted. If
not, the code generation returns an error mes-
sage.

To specify the matrix addition:

The Block Diagram Editor

Place the auxiliary matrix and the argument
ar g_Qut Mat ri x in the drawing area.

Right-click on each element, and select Get/
Set Ports from the context menu.

The Get port of the argument and the Get and
Set ports of the auxiliary matrix are displayed
in the diagram.



e Assigntheargumentar g_Qut Mat ri x to the
auxiliary matrix via its Set port.

matrix

ot [:2] -

[EE] B FARGE "

arg_Duttdatrizdzalc T

:

e Select the sequence number 1 for the
sequence call, so that the assignment is exe-
cuted as the first step of the method.
(Sequence calls are described in detail in sec-
tion "Sequence Calls" on page 234).

The auxiliary matrix accesses the memory area
of ar g_Qut Mat ri x. Thus, the calculation
results are made available outside the method.
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e (Create the necessary indices, and specify the
matrix addition.

[ Fdicalc

S _@_ = _;
i
|
lIl f2/cale T - - — - — - — - — = — - — —J,”
in_# T_
|
[ > ! e
it =
<=y
!

T N ! Fd  matri

arg_matrix] fcalc [: ']

] o hi
i [E E] B
y I 7 ficale

n_ . arg_DutMatrixfcalcT

arg_matrix2cal [: =]

+]
[T
L]

—
] i
The example uses a 3x3 matrix. The loops (but
not the sizes of the matrix arguments and aux-

iliary matrix!) have to be adapted to the actual
conditions.

To perform the calculation, you have to create another class or module that
assigns real values to the arguments of the computation class.

To perform the calculation:

e C(Create a class or module.

e Use Element - Add Item to include the
computation class as a complex element (cf.
page 217).
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e (Create two matrices of type cont, and fill
them with the input data.

e Create a third matrix of the same type and size
for the result.

e Place the elements in the drawing area, and
connect them as shown below.

matriz_in®

+ 4
N [::] | cale
mm S Afeale T
matri<_inB ot
+¥ TT arg_matri<1 o
N [E E] | arg_matit2 matri<_Return -4'- r J2icalo
g
T arg_Onathatri: 7 [' '] ot
T
ck_calcmatri:
— [—
out_s
e Use the output pins of the result matrix to
read it.
Note

When you assigned a size to these matrices other than the preset values in
the "Max. size" window, the code generation will produce the following
warning:

type mismatch in array max size: <1@> and <x@> -
accepted since larger matches smal |l er

A frequently tried approach to return a matrix or an array is to add a return
value of the respective type to a method, and access the return value via the
Get/Set ports. The following figure shows such an arrangement; the class
cal c_mat ri x contains the cal ¢ method with two matrix arguments and a
matrix return value.

matriz_A 14
matri_B _' [E E] B s
.t¢ 1T arg_matri<1 /1,,05'0 N [==] B
* [= =] B sale T

TT ——————————————¥ arg_matri2

ck_calcmatri:
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This does not work! The ports transfer pointers; in this case, pointers to a struc-
ture within the method are. This structure, though, is only available while the
method is computing - which means that, in the example, the data no longer
exist at the time of the assignment to out _matri x.

Characteristic Lines and Maps

You cannot directly pass a characteristic line or map as argument. To do so, you
have to include the characteristic table in a class, and use the class as an argu-
ment. The procedure is described for a characteristic line.

Preparations:

e C(Create aclass, e.g., 0 ass_charl i ne.

up a characteristic line via the One D Table

B e Inthed ass_charl i ne class,create and set
Parameter button (cf. page 211).

You have to make sure that the table can be
accessed from outside the class. For that pur-
pose, proceed as follows.

e Open the element editor for the characteristic
line (see also "Element Configuration”
on page 448).

e Add an output for the characteristic line by
activating the Get() option.

Kind £ Constart

(' Spsten Constant

& Parameter [~ Wariants
" Wariable

€ [t I se

€ [tk

e Close the element editor.

An output for the characteristic line is added
to the class layout.

Icalc

|
Orne_ D —

Clagz_charline
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To pass the characteristic line as method argument:

Create a class that is to contain the character-
istic line as method argument.

Add the class Cl ass_char | i ne as an argu-
ment of type <user - def i ned> to one of
the methods, as described on page 197.

Arguments | Hetuml Localsl

Arguments Add | Del |

arg_charline::Class_charline

Argument Type

Comment

i

Click OK to close the interface editor.

To use the characteristic line as method argument:

To actually use the method argument, proceed as follows.

=k

A b

One_[

Place the complex argument in the drawing
area.

Unlike with matrix and array arguments, you
cannot access the pins of the characteristic
line. Therefore, you have to pass it to a local
characteristic line.

Create and set up a characteristic line (cf.
page 211), and place it in the drawing area.

Right-click on the characteristic line, and select
Get/Set Ports from the context menu.

Characteristic tables are created as parame-
ters, i.e., they cannot be written from within
the program. Thus, only the Get port is made
available.
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e Open the element editor for the characteristic
table, and assign the kind Variable (see also
"Element Configuration" on page 448).

Kind £ Constart
€1 Spster Constart
" Parameter ™| Wariarnts
& Variable
€ [t I set
€ [tk [~ Get)

Now the Set port is available, too, and you can
assign the complex argument to the charac-
teristic line.

e Connect the argument output to the Set port
of the characteristic line.

=y
u 1 /compute

One D One D

arg_charline/compute

e Select the sequence number 1 for the
sequence call, so that the assignment is exe-
cuted as the first step of the method.

Note

If this assignment is not performed as the first
step of the method, inconsistencies arise.

You can now analyze the characteristic line as
usual. Data are read from the memory area in
which the characteristic line passed as argu-
ment is located.

After the interface for a component has been defined, the arguments and
return values or the inputs and outputs are shown in the "Elements" pane of
the block diagram editor. They can now be arranged on the drawing area and
connected to other graphical elements, such as variables or operators.
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Elements, Operators and Connections

To place an interface element:

e From the "Elements" pane, select the element
you want and drag it to where you want it in
the drawing area.

Elements  Sorted by IName j ®

To create a basic element:

[ self;: Addition nput 1 fdoAddition. ..)
IE 3 input1 fdodddition: :cont [i

*2 P inputzidodddition: :cont
*£ P returnjdoAddition::cont

The element is positioned in the drawing area.

e You can select and drag the element in the
drawing area to move it to another position.

e (Click on the button for the element you want
to create in order to load the mouse cursor
with the corresponding type of element.

The element buttons are in the second row of
the button bar.

The Element Editor of the element is opened
automatically and allows the user to change
the element’s properties immediately.

Note

If it is not desired to open the Element Editor
upon an element’s creation, deactivate the
Always show Edit Dialog for new elements
option at the bottom of the editor or the Edit
primitive Element option in the in the "Confir-
mation Dialogs" node (page 45) of the ASCET
options window.
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e (lick inside the drawing area to place the new

item.
Elements  Sorked by IName j *
& O self::addition : =
2+ ] cont::cant input1/doAddition
*& P inputljdoaddition::cant

*E P inputz/doaddition::cont
*E P returndosddition::cont

inputZ/doAddition

In the diagram, the element appears at the
point where you clicked. You can drag it to
another position.

In the "Elements" list, a new element is
added.

You can change the properties of an element later by right-clicking on it. This
opens a context menu with various commands. These commands are
explained in section "Editing Element Properties" on page 447.

To insert an enumeration:

@ e (Click on the Enumeration button.

The "Enumeration Selection" window opens.

Enumeration Selection

Enumeration Type oK

Enumeration j

display
Enumeration

All enumerations defined in the database are
displayed in the "Enumeration Type" combo
box.

e Select the enumeration you want from the
combo box.

e Click OK to close the selection window.

This loads the mouse cursor with the enumer-
ation type. The element editor is opened

e Adjust the element’s properties according to
your needs and click OK.
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e (Click in the drawing area.
This positions the enumeration.
e Enter a name for the enumeration and press

<ENTER>.
To position an operator:
e From the "Argument Size" combo box, select
| ~] [ [<5h
| [fesm the number of inputs for the operator.

Note

For some operators (e.q. division, subtraction,
comparison operators) the number of inputs
cannot be changed. In these cases, the selection
has no effect.

e From the toolbar, select the operator you want
to create. This loads the mouse cursor with
that operator.

e (Click inside the drawing area to position the
operator.

The operator is added to the diagram. You can
adjust its position by dragging it to another

position.
/0/dodddition
input/dodddition return/dodddition
input2/dadddition

The flow of information in diagrams is determined by connecting the items in
the drawing area.

To connect diagram elements:

e Right-click inside the drawing area, but not on
any of the elements,

or
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E e click on the Connect button.

This starts the connection mode, which is
shown by the cursor changing into a cross
hair.

e Click on the pin of the first diagram element
you want to connect to start a connection.

e Move the cursor to the end point of the con-
nection to create a connection.

A line follows the path of your cursor move-
ment. Whenever you click inside the drawing
area but not on an element, you create an
anchor point for the connecting line. Right-
clicking while dragging a connection line
deletes the most recent anchor point.

£ 0¢dadddition
input/dogddition return//dodddition

B

inputZ/dodddition

e Click on a pin of the diagram item that you
want to connect to complete the connection.

The connection is established and a line is
drawn.

The appearance of the line depends on the connected elements.

Color/Style Explanation
black/solid connection between two numerical pins
black/dashed connection between two logical pins

black/dash-dotted  control flow connection (cf. page 214)

colored Comment line; the sequencing for this statement or opera-
(default: green) tion is still unresolved (cf. chapter 4.1.6).
The color of commet lines can be selected in the ASCET
options window (cf. " "Colors" node" on page 55).

red wrong connection, e.g., between numerical and logical pins.
When you drag an element, the connection line follows. It may however be

necessary to change the path of a line to keep the diagram neat and clear. You
can do this by simply dragging the line.

The Block Diagram Editor



To end the connection mode:

The connection mode is ended when a connection is complete. You can, how-
ever, end it at any time. Proceed as follows.

e Right-click in the drawing area (but not on an
element)

or
e click again on the Connect button.
The connection mode ends.

Arrays, Matrices, Characteristic Curves and Maps

This section describes how to create arrays, matrices, characteristic lines and
maps. Chapter 4.11 "Editing Data"describes how to edit the table data.

To create an array or matrix:

];If[ [_ _] e Click on the Array or Matrix button.

The element editor is opened. Since arrays and
matrices are created as variables, the volatile
attribute is set.

e Adjust the element’s properties according to
your needs and click OK.

The "Max size" window opens.

Max Size for: t_sensor

y-Max Size LCancel |

e Adjust the maximum number of elements in
the "x-Max Size" and "y-Max Size" fields.

The "y-Max Size" is only available when you
created a matrix.

e (lick OK.

If you exceeded the maximum size, the follow-
ing warning opens:

*-Max size exceeded. Reduce to
limt <limt>.
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—  Click OK to accept the limit,
or

— click Cancel to return to the "Max size"
window.

Place the element in the drawing area.

To create a normal or fixed characteristic line/map:

The Block Diagram Editor

In the button bar combo box, select the table
type Nor mal or Fi xed.

Click on the One D Table Parameter or Two
D Table Parameter button.

The element editor is opened. Since all charac-
teristic lines/maps are created as parameters,
the non-volatile attribute is set and the
"Memory" field is deactivated.

Adjust the element’s properties according to
your needs and click OK.

The "Max size" dialog box opens.

Adjust the maximum number of sample points

in the "x-Max Size" and "y-Max Size" fields.
Note

Fixed characteristic lines/maps must have at
least 2 sample points per axis. Otherwise, the
monotony check will produce an error.

The "y-Max Size" field is only available when
you created a haracteristic map.

Click OK.

If you exceeded the maximum size, the follow-
ing warning opens:

*-Max size exceeded. Reduce to
limt <limt>,

—  Click OK to accept the limit,

or

— click Cancel to return to the "Max size"
window.

Place the element in the drawing area.



To create a distribution:

Distributions are required when you are using group characteristic lines or
maps (cf. "Group Tables" on page 465).

=

Click on the Distribution button.

The element editor opens. Since distributions
are created as parameters, the non-volatile
attribute is set and the "Memory" field is
deactivated.

Adjust the element properties to your needs.
Click OK.
The "Max size" dialog window opens.

Adjust the maximum number of sample points
in the "x-Max Size" fields.

The "y-Max Size" is not available.
Click OK.

If you exceeded the maximum size, the follow-
ing warning opens:

x- Max size exceeded. Reduce to
limt 2048.

—  Click OK to accept the limit,
or

— click Cancel to return to the "Max size"
window.

Place the element in the drawing area.

To create a group characteristic line/map:

k. B2

In the button bar combo box, select the table
type G oup.

Click on the One D Table Parameter or Two
D Table Parameter button.

The element editor is opened. Since all charac-
teristic lines/maps are created as parameters,
the non-volatile attribute is set and the
"Memory" field is deactivated.
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e Adjust the element properties to your needs
and click OK.

The "Distribution for" dialog box opens.

Distributions for: Two D

#-Distribution

Y-Distribution

e From the "x-Distribution” and "y-Distribu-
tion" combo boxes, select suitable distribu-
tions.

The "y-Distribution" combo box is only avail-
able for group characteristic maps.

e Click OK.

- When you click on Cancel, no distribution is

[ zelf::kodule_Blockdi .

ﬁ'_ % v e 2B Selected. The table is created nonetheless, but
it is labeled undef .

E - You have to select the distribution(s) via
Group. 2 Tondaf unde) Element - Edit Distribution prior to using
the table.

e Place the element in the drawing area.

Control Flow Statements

To use the If statements:

| = | IF e C(Click on the If then or If then else button to
load the mouse cursor with the respective
block.

e Place the block in the drawing area.

The If...Then block and the If...Then...Else
block look nearly alike, except that

[/pocess If...Then...Else has two control flow branches.
eselion e Connect the input to a logical element.

e Specify the actions for the branches.
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Counter

To use the switch:

e Right-click on the sequence call you want to
connect to a branch, and select Connector
from the context menu.

The sequence call becomes a connector. The
colored line of an unresolved sequencing
changes to black.

e Connect the desired branch to the connector.

-----

Counter

You can connect a branch to more than one
actions. In that case, edit the connector num-
bers (according to page 236); as for sequence
calls, each number must be unique.

e Repeat these actions for the second branch of
the If...Then...Else block.

£

e From the "Argument Size" combo box, select
the number of branches for the switch.

You must select at least two branches. The
default branch is not counted.

e C(Click on the Switch button to load the mouse
cursor with the respective block.

e Place the block in the drawing area.

e To change the values for the alternative
branches, right-click on the block and select
Edit Literals from the context menu.

An editor window opens; it contains one input
field for each branch.

i~ Literals

|2 LCancel |

The Block Diagram Editor

215



— Inthe "Literals" field, enter the values for
the branches.

—  Click OK to accept the changes.

Connect the input at the top of the block to
an sdi sc or udi sc element.

Note

a Jf2/pocess

S0

If you connect the input to a cont pin, an error
is displayed during code generation.

Specify the actions for the branches.

Right-click on the sequence call you want to
connect to a branch, and select Connector
from the context menu.

The sequence call becomes a connector.
Connect the desired branch to the connector.

You can connect a branch to more than one
actions. In that case, edit the connector num-
bers (according to page 236); as for sequence
calls, each number must be unique.

Repeat these actions for the other branches.

b

To use the While loop:

The only loop construct available in block diagrams is the Whi | e loop.

=~k

1liter °
[ I~ l /
- <l
! _@_
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Click on the While button to load the mouse
cursor with the respective block.

Place the block in the drawing area.
Specify the loop condition.

Connect the condition to the loop input.



e Specify the loop action.

e Right-click on the sequence call you want to
connect to the loop output, and select Con-
nector from the context menu.

The sequence call becomes a connector.
e Connect the loop output to the connector.

A/iter
[ I
i — sl ol
I
Pl
[ [ x [ T

;__J’2f
You can connect the output to more than one
actions. In that case, edit the connector num-
bers (according to page 236); as for sequence
calls, each number must be unique.

Note

Make sure that you avoid infinite loops or loops
unsuitable for real-time applications.

Components as Complex Elements

Components can be used as complex elements within other components.
Whereas basic elements are defined in the component they are contained in,
complex elements are included by reference, i.e. if the included component is
changed, those changes are effective within the including component. You
can connect other diagram items to the inputs and outputs of the included
component.

To include a component as a complex element:

To include a component, proceed as follows.
e Select Element - Add Item
or
e Select Add Item from the context menu.

The "Select Item" dialog window opens. It
shows the content of the current database.

The Block Diagram Editor
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Select Item....

1 Databaze

0 Traiving

Bl [ Tutorial
CLessonl_2
Bl [ Lesson3
—
CLessond
CLessonf
CoLessonk

[

oK
Lancel |

2 Comment

Note

From the "1 Database" list, select the compo-
nent you want to add.

Click OK to add the component.

The component is added to the "Elements”
list with its instance name highlighted to allow
in-place editing.

Edit the instance name and press <ENTER>.

Drag the component to the drawing area to
add it to the diagram.

Connect the pins of the component in the
same way as the pins of other diagram items.

As an alternative to adding database items using the menu options
described here, you can drag items from the Component Manager onto the
block diagram editor (drag and drop).
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When you include a component, its instance name is shown in the "Elements"
pane. The grey triangle in front of the instance name (|"[#] ) indicates that the
tree structure can be further expanded.

Elements Sorted by IName VI ®

¢ O self:1dleCon
P oair_low:icont
é air_niominal: :mesglcont]
@ [ Integrator:: Integrator
P Kpoicont
£ 3 nemesalcont]
*E O ndiff::cont
*& O pi_value::cont
£ [ tumesgloont]
& [ warmUp: swarmUp

If you include the same component again, a new instance of the component is
created and assigned a unique instance name. In the diagram, the instance
name is displayed below the graphical block. In the "Elements" list, both the
instance and class name are displayed, using the following format: <i nst an-
ceNane>: : <cl assName>. You can adjust the width of the list to view its
entire contents.

Comments and Notes

Comments do not in any way influence the functionality of a component. They
only contain explanatory text that can help document your software model.

To add a comment:

Click on the C t button.
@|%% o ick on the Comment button

Comment A text box appears.

Insert Comment. ..

tomment ;I oK |
LCancel |
_>l_I

e Enter the text for your comment.
e Click on OK.

This loads the mouse cursor with the com-
ment.

e C(Click in the drawing area to place the com-
ment.
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4.1.5

You can adjust its position by dragging it to another position. You can edit the
text of the comment by right-clicking on it and selecting Edit Comment from
the context menu.

You can also attach notes to the entire component, or to an included compo-
nent. The notes for a database item are entered in a separate editor window.
When documentation is generated automatically, the notes are included.

To edit the notes for a component:

e If you want to change the notes of the edited
component, select Component — Notes.

Or

e Inthe "Elements" pane or in the drawing
area, highlight the included component
whose notes you want to edit.

e From the context menu of the highlighted
component, select Notes.

The notes editor opens for the selected data-
base item. For details, see "Notes"
on page 693.

Editing Block Diagrams

This section describes the general editing features of the drawing area, and the
features that modify the appearance of diagram items.

In some cases it is useful to retrace actions taken or to return to an earlier
version of the diagram in order to rework it from there. To do this, the actions
carried out in the diagram are recorded step by step on the internal clipboard.
However, you can only return to an earlier version of the diagram if you are
working in an open editor. When you exit from the editor, only the most
recently edited version is saved; the versions recorded in the clipboard are
deleted.

To undo the most recent action:

e Select View - Undo
or

e click on the Undo button
[
or
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e press <CTRL> + <7>.

The most recent action is reversed.

Note

If you work on an earlier version of the diagram, all the later actions are
deleted and the new actions are recorded.

To reverse an undo command:

e Select View - Redo
or

e Click on the Redo button
[
or

e press <CTRL> + <Y>.

The action reversed most recently is carried
out again.

Viewing Elements

To view all occurrences of an element:

e Select the element, either in the drawing area
or in the "Elements" pane.

e Select Element -~ Show Occurences
or

e select Show Occurrences from the context
menu

All occurrences of the element in the current
program are highlighted.

To view all elements connected to an item:

You do not have to change to the browser view if you want to look at or edit
the implementations of the elements connected directly to a graphic object
(element, operator, connection). This function is of particular interest for test-
ing the implementations of the inputs and outputs of an operator which is why
this is the only case described below.
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Right-click on a graphic object and select
Browse Connected Elements from the con-
text menu.

A field opens containing the tabs "Elements",
"Data" and "Implementation”. This field lists
all the elements connected directly to this
graphic object.

If the graphic object is an element, it is dis-
played too. Operators are not contained in the
list.

:I
Ki }( }(
1fintegrate 2fintegrate
_ ;a = s !
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[F | ¥ ¥
argfintegrate e buffer return/fintegrate
IZII-
a7 =
< | _>l_I
¥ Elements | @ Data o Implementation | *
Marme Type Impl. |Impl.|Impl.| G |Formula| Limit Lirnit Zero  [Mir Mermary
Type |Min [Max Overflow| Assignment|not incl, Location
B argfintegrate|*E cont|realéd(-oo [+oo (1 |ident  |MNo Mo Mo -o0|+oo|Default
adr &y dar |-
P Ki *F cont|realédf-oo (+oo (1 ident Mo Mo -o0|+oo|Default
The tabs have the same function and structure
as those of the Component Manager (see
chapter 2.1.3). The "Implementation" tab is
activated by default.
e Work in the tabs as described in chapter 2.3.2.
The relevant editors to edit the element prop-
erties can be opened with a double-click.
x . . .
e (Click the X at the top right of the field
Iin| bl & Memo_ly or
Location

select View — Show/ Hide — Connected
Elements to hide the field.

You can redisplay the field using View -
Show/ Hide - Connected Elements as well
as with the context menu although the con-
tent is not adapted to the current selection in
the drawing area in this case.



Editing Elements

To rename or delete a diagram item:

To replace a diagram item:

Select Element - Rename to rename the
element.

Select Element - Delete to delete the ele-
ment.

Before deleting an element, you must remove
its occurrences from the diagram. You can use
the Show Occurences command to select
the occurrences in the diagram for removal.

SelectComponent - Delete Unused Ele-

ments to delete all the elements which are

listed in the "Elements" pane, but which do
not appear in the diagram.

Select an operator from the toolbar to load
the mouse cursor with a new diagram item.

Click on an existing operator in the diagram to
replace it with the new operator.

A confirmation prompter dialog box is dis-
played.

Click Yes to replace the diagram item.

You can replace an element using the same procedure. In that case, you have
to drag the element onto the diagram item you want to replace. Also, you can
replace an operator in the diagram with an element and vice versa.

To cut, copy and paste a diagram item:

or

Click on the diagram item you want to cut or
copy.

A selected item is marked by handles at its
edges.

Select Edit — Cut

press <CTRL> + <X> to delete the selected dia-
gram item and move it to the clipboard.
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or

or

Select Edit - Copy

press <CTRL> + <C> to copy the selected dia-
gram item without deleting it from the draw-
ing area.

Select Edit — Paste

press <CTRL> + <V> to add the diagram item
close to its previous location.

Drag the new diagram item to its location.

ASCET uses its own internal clipboard for graphical information, so these oper-
ations will have no effect on the Windows clipboard. You can also copy dia-
gram items between components, but only graphical information is copied
and interface elements are excluded.

To delete a connection or an element:

or

Select the connection or element in the draw-
ing area.

Select Edit — Delete

press <DEL> to delete the selected connection
or item.

To select more than one diagram item:

The Block Diagram Editor

Or

Click on all the diagram items you want to
select while holding down the <CTRL> key.



Drag a rectangle around the items you want
to select in the drawing area.

O #1/dadddition
input1 /dadddition

=]
return/dodddition

input/dodddition
|

The diagram items inside the rectangle are
selected which is shown by the resize handles
displayed along their edges.

/1/dodddition

;Ig— |
inputT/dadddition return/dodddition

inputga’dmadition

Cut, copy, paste, delete or move the group
just as you would a single diagram item.

Appearance of Diagram Elements

To change the appearance of a diagram item:

These commands are only available in the context menu of an included com-
ponent which was selected in the drawing area. They only affect the appear-
ance of the respective occurrence.

Note

Different from the settings described in "Layout of Included Components",
the settings described here cannot be included in the default layout.

Select Show/Hide Name to show or hide the
instance names of the occurrence.

Select Ports — Get/Set to show or hide the
get and set pins of the occurrence.

This command is, under the name of Get/ Set
Ports, also available for arrays, matrices, and
characteristic lines/maps.
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To edit the views of a diagram item:

You can edit the display of individual diagram elements (basic elements,
included components, operators, connections, etc.) in the different views (see

chapter 7.3).

e Select the element whose display you want to

edit.
e Select Edit - Vi

or

ews

e right-click the diagram element and select

Views from the

context menu.

The "Views" dialog window opens. It shows

all views defined

in the current database.

Wigws |
default Mormal x
i I Mormal j

™ Apply to all graphical obiects of the same type

I | £pply to &l aeeurences of this element

OF Cancel

e Open the combo box of the required view.

Wigws |
default Mormal j
. Az Line
ew Inwisible
Contour

™ Apply to all graphical obie

Hide Contents

™| &pplito &l occurenses. of this element k
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3t

trigger
Warmlp

n_nominal

trigger

n_nominal

trigger
Warmlp

n_nominal

Select the required representation for the dia-
gram element from the combo box.

Nor mal - the default setting in which all
available elements, such as symbols,
names, sequence calls etc., are dis-
played.

As Li ne - the element is replaced by
one or more lines from the middle to the
pins.

I nvi si bl e - the element disappears
from the graphic display and can no
longer be selected in the drawing area. It
is, however, still in the "Elements" list.

Cont our - only the contours of the ele-
ment and possibly the names of the pins
are shown. Sequence calls, name, sym-
bol etc. disappear.

Hi de Cont ent - the screen display is
the same as Nor mal but the component
or hierarchy can no longer be opened
from the drawing area.

The content of a hierarchy thus marked
is left out of the documentation, the
content of a component is included in
the documentation.
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e Activate the Apply to all graphical objects
of the same type option if the selection shall
apply to all diagram elements of this type.

e Activate the Apply to all occurrences of this
element option if the selection shall apply to
all occurrences of this element.

e Click OK to confirm your selection.

The element is displayed in the selected view
in accordance with your selection.

The command is available for all diagram ele-
ments. Views are explained in section 7.3
"Views" on page 683.

In the As Line mode it is not always clear that this is an element. This is why the
following warning is displayed if you select an element in As Line mode or
select a connection to this kind of element:

CAUTI ON: El enent shown in "As Line" view could be
af f ect ed!

Layout of Included Components

If you add a component to your component (see page 217) and store it in the
drawing area, the default layout of the added component, defined in the lay-
out editor, is displayed. If this default layout does not suit your purposes, you
can react in two different ways.

One possibility is to adapt the default layout in the layout editor (see
chapter 4.13). Changes in the layout editor do not, however, have any influ-
ence on individual occurrences of the component in block diagrams. Existing
diagrams remain unchanged; you have to replace the occurrences manually to
load the changed layout.

The other possibility is to adapt the layout of a specific occurrence in the block
diagram. This feature is activated via the Activate flexible layout option in
the ASCET options window (see section "Options for Block Diagrams”
on page 54). Only the layout of the edited occurrence is modified; neither the
default layout nor the layout of other occurrences of the same component in
the diagram is changed automatically. This means that, if necessary, you can
assign each occurrence of the same component a different layout.

You can change the size of a block and move, show or hide the ports. The
following must, however, be taken into consideration:

e An occurrence must at least be the size of an addition operator with
two inputs.
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¢ The minimum size of an occurrence is also limited by the number of
visible ports: two ports cannot have the same position.

e [f the default layout contains an icon, it is cut off if the size of the occur-
rence is smaller than the icon itself.

If you copy or cut out an occurrence which has been edited in this way and
insert it at a different location as described on page 223, the inserted occur-
rence is assigned the layout of the copied/cut out occurrence.

To edit the size of an occurrence:

You can either edit the size of an occurrence manually or automatically set the

minimum size.

* In the drawing area, mark the occurrence of
the added component you want to edit.

Four handles appear at the corners.

e Drag the handles to set the size you require for
the occurrence.

Fpidle Integratar
p—F ar

g W
ndiff ntegrate

Other elements are not affected by this. Exist-
ing connecting lines remain as they are but
could now look confusing.

Integratar

¢ Earator

e [f necessary, rearrange the diagram elements
so that everything is kept clear.
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To edit ports:

Right-click on the occurrence and select Mini-
mal Size from the shortcut menu.

The size of the occurrence is minimized in
accordance with the number of ports. The
names of the ports or the occurrence are
ignored.

Select Show/Hide Name from the context
menu of the occurrence to show or hide the
name of the component.

You can move the ports of an occurrence and show/hide their names.

The Block Diagram Editor

Use the mouse to drag the port you want to
move to the required position.

—H arg
Integrator

= integrate |—

Integrator

You can position the port wherever there is no
other port.

Right-click on the port and select Pin Names
<name> from the context menu to show/hide
the display of the port name.

If the port name is displayed, Pin Names <pin
name> has a tick beside it.

Select Show Pin Names from the context
menu of the occurrence to show the names of
all ports of the occurrence.

Select Hide Pin Names to hide the names of
all ports of the occurrence.



Note

This way, ports are only hidden, not removed. Operations like Minimal Size
behave as if the ports were visible.

To show/hide ports:

e Select Unconnected Ports to show or hide all

unconnected ports of the occurrence. The
ports of a method can only be shown or hid-
den together.

The representation of a component can be modified by means of the context
menu Ports. Ports of a component can be added or removed by the method

this way.

Note

The ports of a method can only be added or removed together.

1.

Public Methods

e Select Ports -~ Methods from the context
menu of the occurrence.

The port editor opens; the "Public Methods"
tab is displayed. It contains a list of all public
methods of the added component.

The selected methods are shown with a tick
beside them.

B Port Editor<PT1> x|

— Port:

1 Public Methods | W] [Private Methods]l A} [Direct Access) Select All |

out [] return;: cont
compute [in:contkK:cont; T cont]
rezet [inity alue: cont]

Deselect All |
Default |

Revert |

oK | Lancel |

2. Private Methods

e Select Ports - Methods from the context
menu of the occurrence.
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3. Direct Access

or

Select the "Private Methods" tab.

Select Ports — Direct Access from the con-
text menu of the occurrence.

The port editor opens; the "Direct Access" tab
is displayed. It contains a list of all direct access
methods of the added component (e.g. the
inputs/outputs of a state machine)

select Ports — Methods from the context
menu of the occurrence.

Select the "Direct Access" tab.

B Port Editor<Light> x|
— Port:
*[1 Public Methodsl I [Frivate Methads] [ Direct Access Select All |
green [| Deselect All |
enor ]
autput []
yellow []
input [] Default |
red ] Revert |
Lancel |
4. Editing

The Block Diagram Editor

or

Double-click on an entry not marked to select
it.

Click on Select All to select all entries.
Double-click on a marked entry to deselect it.
Click on Deselect All to deselect all entries.

Click on Revert to undo all changes made so
far.

Click on Default to restore the setting speci-
fied in the layout editor.

Activate one of the tabs to make further set-
tings



e click on Cancel to cancel the action
or
e confirm your selection with OK.

The ports of the marked methods/processes are displayed in the occurrence;
those of the methods/processes not marked are removed.

If you remove a port which is connected to another element, the connecting
line is removed with it.

The positions for newly added ports are determined automatically. Inputs are
created on the left-hand side; outputs on the right. If you want to add ports
for which the current size of the occurrence has no space, the layout is
enlarged automatically.

To use changes as a new default layout:

If you want to use the modified layout of an occurrence as the new default
layout, proceed as follows.

e Select Use as Default Layout from the con-
text menu of the occurrence.

The following query is displayed:

Do you want to use the current

| ayout as the default |ayout for
all future occurrences of this
cl ass?

e Cancel with Cancel
or
e confirm with OK.

The modified layout is now the new default
layout. It is available in the layout editor of the
component.

If you create new occurrences of the compo-
nent, the new default layout is used. Existing
occurrences in diagrams are not, however,
updated.

The Block Diagram Editor

233



234

41.6

To restore the default layout:

As long as you have not used the command Use as Default Layout, you can
restore the default layout defined in the layout editor of the component.

e Select Default Layout from the context
menu of the occurrence.

The default layout defined in the layout editor
of the component is restored.

If connected ports are removed in this process,
the connecting lines are removed with them.

If connected ports are moved, the connecting
lines are moved with them. They are retained.

Sequence Calls

A sequence call is linked to every assignment operation or every method call of
an included component. Every sequence call represents an instruction in an
ASCET diagram. Sequence calls determine the control flow in diagrams by
assigning every instruction to a method and determining the order of the
instructions within a method.

Sequence Calls

1 hresst FARLTY
= T ]
initv aluefrezet memory returndout

indcomoute /1 /compute
| e M 3 o+ | T
T j—‘ \—T memary

K./compute

In the Block Diagram Editor, connecting lines between elements and/or opera-
tors are shown as colored lines as long as the sequencing for the instruction or
operation linked to the element has not been resolved. The color indicates that
the sequencing still has to be resolved. All lines to which a sequence call has
been assigned are shown in black.

You can edit the sequence calls individually or in groups, manually or automat-
ically.
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Editing Individual Sequence Calls

The Sequence Editor is used to edit and configure individual sequence calls.

Sequence for: zet

—Sequence Mumber

I i’ Mext free |
Optio:
Step size |5 i’

¥ Including Gaps

—Method{Process Mame

Ip_idle

=

This contains the following elements:

The "Sequence Number" field — this is where you can enter a number
for the sequence call.

By default, the number 1 is shown for new sequence calls and the cur-
rent number for sequence calls which have already been assigned.

The Next free button - this is used to set the next free number in
accordance with specific rules (see page 236).

The "Step size" box — this is where the step size for the search for the
next free number is set.

The value of the "Sequence Step Size" option from the ASCET option
window (see " "Sequencing” node" on page 56) is already set by
default. If you change the value in the Sequence Editor, the value in the
option window is adjusted accordingly.

The Including Gaps option — this is where it is determined whether
gaps should be included between existing sequence numbers or not
when using Next free.

The value of the Use Gaps option is preset from the ASCET option
window (see " "Sequencing” node" on page 56). If you change the
setting of the Including Gaps option in the Sequence Editor, the set-
ting is adjusted in the option window.
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e The "Method/Process Name" combo box — this is where the sequence
call is assigned to a process or method.

The process or method selected in the "Diagrams" area of the Block
Diagram Editor is preset for new sequence calls. The current process or
method is displayed for assigned sequence calls.

If you change the selection in the Sequence Editor, the selection in the
"Diagrams" area is also changed.

e OK accepts the changed settings and closes the Sequence Editor; Can-
cel closes the Sequence Editor without the changes being accepted.

To edit the sequence call in the Sequence Editor:

or

Right-click a sequence call in the drawing area
to open the context menu.

Select Edit from the context menu to open
the Sequence Editor.

From the "Method/Process Name" combo
box, select the process/method for the
sequence call.

In the "Step size" field, enter the step size for
automatic determination of the sequence
number.

Activate the Including Gaps option if gaps
between existing numbers are to be taken into
consideration in the automatic determination
of sequence numbers.

In the "Sequence Number" field, set the num-
ber of the sequence call

click Next free to set the next free number for
the selected process/method.

Click OK.

A check is carried out to see whether the set
combination of number and process/method
has already been assigned. If not, the combi-
nation is assigned to the sequence call and
displayed in the block diagram.

"Step size" and Including Gaps are accepted
in the ASCET option window.

The following rules apply for determining the number using Next free:
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1. Only whole multiples of the value in the "Step size" field (corresponds
to "Sequence Step Size" in the "Sequencing” node of the ASCET
option window, see page 56) are taken into consideration. If, for exam-
ple, the value 5 is set, only the numbers 5, 10, 15, 20, ... are checked.

2. If the Including Gaps option is activated, any gaps between existing
seguence numbers are filled. The first condition still applies; gaps which
are not whole multiples of the value in the "Sequence Step Size" box
are not filled.

Example:

If, e.g., the numbers 1-3, 5-9 and 11 have already been assigned and
5 has been specified in the "Sequence Step Size" box, 10 is assigned,
not 4.

Note

The system saves the sequence number last assigned. Gaps below this
number are not filled!

When you leave the editor or reset one (page 239) or several sequence
calls (page 243), the number saved is reset; automatic numbering starts
again at 1.

3. If the Including Gaps option is not activated, a search is carried out for
the next whole multiple of the value in the "Sequence Step Size" field
after the highest available number.

In the above example (1-3, 5-9 and 11 assigned), 15 is assigned.

To assign individual sequence calls automatically:

You can edit individual sequence calls simply and quickly as follows:

e Inthe "Diagrams" area, select the process/
method to which the sequence call is to be
assigned.

e In the drawing area, double-click the
sequence call you want to edit,

or
e right-click the sequence call.
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e Select Next Number from the context menu.

In both cases, you can select either a sequence
call which has not yet been assigned or one
which has already been edited.

Note

If no method/process has been selected, the
Sequence Editor is opened with a double-click
and the Next Number context menu.

The selected process/method as well as the
next free number are assigned to the
sequence call.

The rules described on page 236 apply, using
the values for "Sequence Step Size" and Use
gaps set in the ASCET option window.

To increment/decrement individual sequence calls:

e Right-click the sequence call whose number
you want to edit.

e Select Change - Increment from the con-
text menu to increase the sequence number of
the call by 1.

e Select Change — Decrement to decrease the
sequence number of the call by 1.

To use numbers already assigned:

If you want to assign an existing combination of process/method and number
in the Sequence Editor or when incrementing/decrementing, the following
warning is displayed.

Sequence number already used

Thiz sequence call number iz already in use. Do pou want to add an offset
to all higher sequence calls to inzert thiz sequence call?

Mote

If you choose <Yes:, the order of all sequence calls will stay the same.
If you choose <Mo:, the specified sequence call will be used and you
have to change doubles manually.

Offzet I fi1 é’ e Mo | LCancel |

It is possible to shift the existing number as well as all higher numbers by an
offset which can be defined. The order of the shifted sequence calls is retained.
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e |nthe "Offset" field, set the value for the off-
set of the sequence calls.

The value of the "Sequence Shift Offset"
option from the ASCET option window (see
""Sequencing" node" on page 56) is preset.

e C(Click Yes.

The edited sequence call is assigned the values
set in the Sequence Editor. The other
sequence call as well as the sequence calls
with higher numbers which belong to the
same process/method are shifted by the value
specified under "Offset".

Or

e Click No to assign the existing combination
anyway.

This can be useful if the first occurrence of the
combination was a mistake, e.g. if the wrong
number was entered.

Note

You then have to edit the double sequence calls
manually to resolve the conflict.

Otherwise corresponding error messages are
created during code generation.

Or
e (lick Cancel to return to the Sequence Editor.

e Set a combination which has not yet been
assigned.

To reset an individual sequence call:

Proceed as follows to reset an individual sequence call:
e Right-click a sequence call.
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Select Change - Reset from the context
menu.

The current values of the sequence call are
reset; the connecting line is again shown col-
ored.

At the same time, the number last assigned
saved internally is deleted so that automatic
assignments start again at the lowest possible
value.

To move between sequence calls:

Select a sequence call in the drawing area.

Select Sequence Call - Next Seq. Call to
select the next call in the sequence.

Select Sequence Call - Last Seq. Call to
select the previous call in the sequence.

To change the visibility of individual sequence calls:

The Block Diagram Editor

Or

Right-click the input port of the element to
which the sequence call is linked.

Deactivate the Sequence Call command in
the context menu.

Right-click the sequence call.
Select Hide from the shortcut menu.
The sequence call is hidden.

Right-click the input port of the element to
which the sequence call is linked.

Activate the Sequence Call command in the
context menu.

The sequence call is displayed.

Select Select Complete Port to mark the port
to which the sequence call is connected.

The input port of the relevant diagram ele-
ment is shown in blue. This feature is useful to
be able to follow sequence calls in complex
diagrams.



To create a sequence of protected sequence calls:

e Select Atomic - Start to start a sequence of
protected sequence calls.

A sequence of protected sequence calls can-
not be interrupted in a real-time environment.

e Select Atomic — Stop to end a sequence of
protected sequence calls.

Editing Several Sequence Calls

A large number of sequence calls may be necessary in complex diagrams. In
this case it is useful to be able to edit the sequence calls in groups. You can
change all sequence calls of selected blocks, individual processes or methods
or a complete diagram.

Note

Make sure you only select sequence calls. If connectors (see "Connectors"
on page 244) are selected too, the automatic assignments do not work.

If only connectors are selected, only Sequence Calls — Sequencing -
Ignore Info works.

To assign sequence calls automatically:

e In the "Diagrams" area, select the process/
method to which the sequence calls are to be
linked.

e Select all elements to which you want to
assign sequence calls.

Sequence calls can only be assigned automat-
ically to one process/method at a time. There-
fore, you should only select elements which
are to be linked to the same process or
method.

Note

If you do not select any elements, there may
well be incomplete and incorrect assignments if
there are several processes/methods.

e Select Sequence Calls -~ Sequencing -
Ignore Info.
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e This command analyzes the diagram and
assigns the sequence calls in accordance with
the integrated sequencing algorithm.

The automatic sequencing algorithm requires a procedure based on the data
flow, i.e. the elements are sequenced in the order defined by the data flow. If
the diagram is to be sequenced in another order, the sequence calls have to be
set manually.

To automatically assign sequence calls from a specific number:

e Inthe "Diagrams" area, select the process/
method with which the elements are to be
linked.

e Select all elements to which you want to
assign sequence calls.

e Select Sequence Calls — Sequencing Start-
ing With.

e Enter a number in the input box.

The selected elements are sequenced with the
selected process/method, starting with the
specified sequence number.

To add sequence calls to an existing sequence:

It is possible to add sequence calls to a sequence which was defined earlier, i.e.
to a number of sequence calls which have already been assigned to a process/
method. In this case, the first of the newly assigned sequence calls receives a
number which is one higher than the last one in the sequence defined earlier.

e Select all elements which you want to add to
a sequence which has already been defined.

e Inthe "Diagrams" area, select the method to
which the elements are to be linked.

e Select Sequence Calls - Sequencing
Appending.

The selected sequence calls are appended to
the defined sequence for the selected process/
method.

The Block Diagram Editor



To shift several sequence calls:

Proceed as follows if you want to shift the sequence numbers of a group of

sequence calls:

To scale sequence calls:

Right-click the sequence call with the lowest
number.

Select Change - Shift by offset from the
context menu.

The sequence number of the call and all calls
with a higher number which are linked to the
same method or the same process are offset

upwards with the value set in the "Sequence
Shift Offset" option in the ASCET option win-
dow (see ""Sequencing" node" on page 56).

It is possible to scale all sequence calls of a process/method or the entire dia-

gram.

Or

From the "Diagrams" area, select the process/
method whose sequence calls you want to
scale.

Select Sequence Calls - Scale To Step
Size - For Method/Process.

The sequence calls of the method/process are
scaled in accordance with the value entered
under "Sequence Step Size" in the ASCET
option window (see page 56).

Select Sequence Calls - Scale To Step
Size - For Diagram to scale all sequence
calls of the diagram.

To reset several sequence calls:

Select Sequence Calls - Reset -, For Dia-
gram to reset all sequence calls of the current
diagram.

Select Sequence Calls . Reset - For
Method/Process to reset all sequence calls
assigned to the method/process which is cur-
rently selected in the "Diagrams" areas.
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Select Sequence Calls . Reset - For
Selected Blocks to reset all sequence calls
which are assigned to the elements currently
selected in the drawing area.

All commands require a confirmation and
then the relevant sequence numbers are set to
0 and the sequence names are deleted. The
connecting lines are again shown colored.

To change the visibility of several sequence calls:

Connectors

Select Sequence Calls - Hide - For
Diagram to hide all sequence calls in the cur-
rent diagram.

Select Sequence Calls - Hide - For
Method/Process to hide all sequence calls
which are assigned to the method/process
currently selected.

Select Sequence Calls - Hide - For
Selected Blocks to hide all sequence calls
which are assigned to the elements currently
selected in the drawing area.

Select Sequence Calls - Hide — Unused to
hide all sequence calls which are not currently
being used.

The Show command reverses the effect of the
Hide command with the same four options
being available.

Connectors are used to connect an assignment with a control flow instruction
suchas!|f...Thenorlf...Then...El se.

To create connectors:

N4l

cont
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Right-click the sequence call you want to
make into a connector.

Select Connector from the context menu.

The sequence call becomes a connector. This
can be connected with a control flow instruc-
tion.



Connectors can be edited like sequence calls in the Sequence Editor (see "To
edit the sequence call in the Sequence Editor:" on page 236). The Next free
button and the "Method/Process Name" field are, however, deactivated. Dou-
ble-clicking the connector and the shortcut menu Next Number also open the
Sequence Editor.

Sequence for: set
—Sequence Mumber——————————————
| = et |
Options
Step size I 1 i’

" Including Gaps

—Method{Process Mame

| I

Most possibilities for automatic editing are not available for connectors.

To assign connectors automatically:

Note

This is the only automatic assignment which works for connectors.

e Inthe "Diagrams" area, select the process/
method with which the sequence calls are to
be linked.

e Select all connectors which are to be used in
the selected process/method.
Note

Make sure you only select connectors as
automatic assignment does not work
otherwise.

e Select Sequence Calls -, Sequencing -
Ignore Info.

This command analyzes the diagram and
assigns the numbers of the connectors in
accordance with the integrated algorithm.
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4.1.7

Implementation Casts in Block Diagrams

In the block diagram editor, implementation casts (see "Implementation
Casts" in the ASCET Reference Guide) can be inserted in the same way as all
other elements using the relevant button in the button bar (here: Implemen-
tation cast, ﬂ). Once generated, they can be added to the drawing area
from the element list by Drag&Drop and can be connected there in the same
way as all other elements.

Note

Implementation casts cannot be applied to logical elements. If you connect
an implementation cast to a logical element, the connecting line is shown in
red to indicate the error.

There are no sequence calls for implementation casts; the correct order is
determined from the context by code generation.

Elements Sorbed by IScope ﬂ ®

= al] selfModule_impleast s
— message_2!mesg[cont]
— ?f message_0:mesg[cont]
— ?f message_1:imesg[cont]
— "0 ancant
— " O bicant

F11Writeln

[ o] < [T £
message_0  impl_cast_7 b impl_cast_g

ZfWriteln
— g O c::cont . = / -b N
- ¢ message_1 a impl_cast_3
— & & impl_cast_10::cont
— %" & impl_cast_2::cont
— *¢ & impl_cast_3::cont fimpl_cast_1...)
— *& & impl_cast_s::cont =l Ii

In the block diagram editor, there is another very convenient way of adding
implementation casts. This is particularly useful for existing arithmetical calcu-
lation chains. Using the context menu of the arithmetic operators +, -, *, /,
abs and neg you can add implementation casts automatically for all inputs
and outputs of the operation by selecting Add Implementation Casts.
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To add implementation casts to operators automatically:

Note

The procedure only works if none of the inputs and outputs of the operator
is directly connected to an implementation cast. Otherwise the following
error message appears:

This operator is already connected to at |east one

i mpl ement ati on cast. Please specify further inplenen-
tation casts individually.

e Activate the operator which is to have imple-
mentation casts added to it.

I'4

H X o B g
meszsage [ message_2

message_1

e Click the operator with the right-hand mouse
button and select Add Implementation Cast
from the context menu.

If there is sufficient space in the drawing area,
implementation casts are added to all connec-
tions with inputs and outputs of the operator.

>
meszzage 0 mull_ind mull_out message_2

v

<
meszage_1 mull_in2

If there is not sufficient space, the following
warning appears:

The layout is too tight to place an inplenentation
cast automatically. Please rearrange the diagram

e Lengthen the connections to the operator and
try again.
The implementation casts are named automatically in accordance with the fol-
lowing scheme:
<oper at or ><n>_<pi n type><n>
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e <oper at or > can, depending on the selected operator, have the val-
ues add, sub, mul , di v, abs or neg.

e <mp is the number of the operator. The first operator of a type for
which implementation casts are generated in this way is assigned the
number 1; further operators of the same type are then numbered con-
secutively (2,3,....).

e <pin type>isthe description of the operator pin connected to the
implementation cast, i.e. i n for inputs and out for outputs.

e <n>is the number of the implementation cast. Implementation casts
connected tio the inputs and output of the operaor are nnumbered
separately.

— The implementation cast connected to the first operator input is
assigned the number 1; further inputs are numbered consecutively.
The number is omitted if the operator has only one input.

— If the operator output is connected to more than one element, the
implementation casts are numbered, beginning with 1.
If the operator input is connected to one element, the number is
omitted.

To add implementation casts to a connection automatically:

You can also add an implementation cast to all connecting lines (data paths) of
arithmetical values via the context menu.

Note

This is not the case for connections with other operators than +, -, *, |,
abs, neg, max, m n, and mux, connections to to logical elements or control
flow connecting lines.

e Select the connection you want to add an
implementation cast to.

+ F1Audiiteln

mezsage_0 message_2

meszage_1
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e Right-click on the connection and select Add
Implementation Cast from the context
menu.

An implementation cast is automatically
added to the connection.

v

o ’ x| e

mesgage_0  impl_cast_14 meszage_2

message_1
The implementation casts are named automatically in accordance with the fol-
lowing scheme:
i mpl _cast_<n>

<n> is the number of the implementation cast. The first implementation cast
created automatically on a connection is not assigned a number; the second
one is assigned the number 1, further implementation casts created automat-
ically on any connections are then numbered accordingly.

This scheme applies to all implementation casts which were not created auto-
matically for an operator (see page 247).

To show/hide the display of implementation casts:

By default, the implementation casts are displayed like all other elements in the
"Elements" list. You can, however, hide the display.

e Open the submenu View — Show/Hide.

If the display is activated, Impl. Casts in Ele-
ments List is marked with a tick.
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e SelectView - Show/Hide - Impl. Castsin
Elements List.

The implementation casts are no longer dis-
played in the "Elements" list; the tick beside
the menu function is removed.

Elements Sorted by |Mame j ®

&% O self::Module_implcast #1iriteIn
o .
€ O aicont [ O—— T O—
*F O bicont message_0  impl_cast 7 b impl_cast_5
* O cicont
?f message_0:imesglcont] ]
?f message_1:imesglcont] F2writeln

message_2:imesglcont] [ O] [ = <
message_1 a impl_cast_3

In the drawing area, the implementation casts
continue to be displayed in accordance with
the settings for the current view. The imple-
mentation casts context menu, however, only
contains a few functions.

e SelectView — Show/Hide - Impl. Casts in
Elements List again to reactivate the display.

Implementation casts can be used together with temporary variables. Please
note the following:

¢ [f an implementation cast follows a temporary variable, the temporary
variable is not influenced by the implementation cast.

impl_cast_1

e Temporary variables immediately after an implementation cast are sup-
ported.

impl_cast

4.1.8 Graphical Hierarchies

To organize complex diagrams more clearly, you can group parts of a diagram
into a hierarchy block, which is then only visible as a symbol on the top level of
the diagram. Whether any diagram item is inside a hierarchy block or not, does
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not in any way affect its functionality, hierarchies serve only for graphical struc-
turing. Hierarchies can be nested so that hierarchy blocks can contain other
hierarchy blocks.

To add a new hierarchy:

e Click on the Hierarchy button on the toolbar
of the block diagram editor to load the mouse

cursor with a hierarchy.

e Click inside the drawing area where you want
to position the hierarchy.

The hierarchy block is added to the diagram.

Hierarzhy

To convert diagram elements into a hierarchy block:

e Select the diagram items you want to put in a
hierarchy block.

e Click on the Hierarchy button.

A hierarchy block that contains the selected
elements is added to the diagram.

The selected diagram items are placed inside a newly created hierarchy block.
A pin with a default name is created for each line that connects a diagram item
outside the hierarchy frame with a diagram item inside. It is not possible to
move diagram items into a hierarchy block directly, e.g. by drag-and-drop.
They always have to be copied via the clipboard or moved as described here.

To move elements into or out of a hierarchy frame:

e Use Cut or Copy to copy/move diagram ele-
ments from the higher level to the clipboard.

e couble-click on the hierarchy that is to contain
the elements.

The hierarchy content is displayed.
e Use Paste to insert the diagram elements.

e Double-click in the drawing area to return to
the higher level.
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Resolving a hierarchy block:

e right-click on the hierarchy block and select
Resolve from the context menu.

The hierarchy block is removed and all dia-
gram items it contains are brought into the
diagram one level up.

Or
e Select a hierarchy block.
e Select Edit — Delete.

The hierarchy block, and all diagram elements
it contains, are deleted.

To change the appearance of a hierarchy block:

e Right-click inside the block and select
Rename Hierarchy, from the context menu
to rename the hierarchy block.

You are prompted for a name for the hierar-
chy.

e Type the name into the prompt box and click
OK.

¢ Right-click inside the block and select Show/
Hide Name from the context menu.

This hides the name. Select the command
again to bring it back.

e Right-click inside the block and choose
Change Icon to assign an icon file to the hier-
archy.

A file prompter is displayed from which you
can select a bitmap image file in either TIFF,
PCX or BMP format.

e Select the image file you want and click OK.

The image file is stored with the diagram in
the ASCET database.

e Select the hierarchy block and resize the frame
by dragging the sizing handles.
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e Select Set To Default Size from the context
menu to revert to the default size of the hier-
archy block.

The technique for navigating between hierarchy levels is the same as that for
navigating between included components of a diagram.

To navigate between hierarchy levels:

e Double-click on the hierarchy block
or

e right-click inside the block and select Next
Level from the context menu.

You are inside the hierarchy block, the content
of the current block is shown in the drawing
area.

e Inside the hierarchy, double-click on the draw-
ing area (not on a diagram item).

You leave the hierarchy and the block you
moved from is selected.

To add input and output pins to the hierarchy:

Data flow between the various hierarchy levels works via input and output
ports. These are simply connection lines that extend across the levels.

e Right-click on the hierarchy block.

e Select Add Inpin or Add Outpin from the
context menu.

You can add any number of input and output
pins to the hierarchy frame. The input and

output pins are represented by arrow symbols
containing the pin name inside the hierarchy

block.
Hierarchy
=¥ in out —
—* int outl |—

To change the appearance of input and output pins:

e Right-click on an input or output pin.
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e Select Rename Pin from the context menu to
change the name of the pin.

e Type the name into the prompt box and click
OK.

e Select Pin Name to hide the pin name.
e Select the command again to reveal it.

e Select Remove Pin to remove the input or
output pin.

e Right-click on the hierarchy block and select
Show Pin Names or Hide Pin Names to
show or hide all the pin names for the hierar-
chy block.

When you connect a diagram item to a pin, and then connect the pin to
another item inside the hierarchy block, it is equivalent to connecting the two
elements directly.

Navigating Between Diagrams

Components with Multiple Diagrams

A component specification for a class or module can consist of more than one
diagram. This feature is useful for structuring complex specifications. A dia-
gram can either be public, i.e. contain only public methods, or private, i.e.
contain only private methods.

Public methods can be accessed from other components, private methods can-
not. Private methods can only be accessed from inside the component. Private
diagrams containing actions and conditions are a special case. These are used
in state machines only.

Each component specified as block diagram contains at least one public dia-
gram named Mai n. Classes can have any number of public or private dia-
grams, whereas modules only have public diagrams.

To create a new diagram:

e Select Diagram - Add Diagram - Public
or Private

or
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e inthe "Diagrams" pane, select Add
Diagram - Public or Private from the con-
text menu.

A new public or private diagram is added in
the "Diagrams” pane. The name of the new
diagram is selected automatically.

Diiagrams *

e Typein a name and press <ENTER>.

You can also rename the diagram later. To do
so, select Diagram — Rename Diagram

e Add the methods or processes necessary to
specify the functionality of the diagram.

In the "Elements" list, the interface items, i.e. arguments, local variables and
return value, are displayed only for the methods in the current diagram. Other
elements, such as variables or parameters can be used across diagrams and are
always visible in the "Elements" list.

Elements ®

& [ selfAddition
*& 0 cont:zcont
[52] O3 matrix::mat[cont]
*& P argl/doSub:cont
*& P arg2/doSubcont
*E P retun/doSub:cont

Diiagrams *

I air
dodddition [input]::continput2: cont] return::cont

I:uIiu:

doSub [argl::cont;arg2: cont] return::cont

In the block diagram editor, you work on one diagram at a time. If a compo-
nent contains more than one diagram, you can switch between diagrams by
loading a new diagram into the drawing area.

To load a diagram:

e Select a diagram.
e Select Diagram - Load Diagram

or
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e select Load Diagram from the context menu.
The diagram is loaded in the drawing area.

If there are unsaved changes in the current
diagram, you are prompted to save the cur-
rent diagram before the new diagram is
loaded.

To delete a diagram from a component:

e In the "Diagrams" list, select the diagram you
want to delete.

e Select Diagram - Delete Diagram
or

e select Delete Diagram from the context
menu.

The diagram is deleted from the component,
together with all its methods/processes.

Note

The first diagram in the "Diagrams"pane cannot
be deleted.

To move methods between diagrams:

e Inthe "Diagrams" pane, select the method
you want to move.

e Select Diagram - Move to move the
method.

The "Specification" window displays a list of
all the diagrams for the current component.

& Specification  [H[=]E3

Select Specification...

Cancel |
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Select the diagram to which you want to
move the method and click OK.

The selected method is moved to the target
diagram. Any sequence calls present in the
original diagram for the method are reset.

You can move methods only if their interface elements have no occurrences in
the diagram. Otherwise, remove the occurrences of interface elements first

and then move the method.

Navigating Between Components

When you are editing a component that includes other components in the
block diagram editor, you can edit those sub-components without having to
go through the Component Manager to open the editor on an included com-

ponent.

To navigate between different levels of a block diagram:

or

or

In the drawing area or "Elements" pane,
select the component you want to edit.

Select Element - Edit Component

select Edit Component from the context
menu of the component

double-click on the included component.

An editor opens for the selected component.
If the including component has unsaved
changes, a new editor window opens. Other-
wise, the sub-component is loaded into the
original editor window.

To navigate upwards in a containment hierar-
chy, double click in the drawing area, not on a
diagram item.

You are moved back up one level. If you have
modified the sub-component, a new editor
window opens for the previous component;
the window for the sub-component remains
open.

The mechanism described here is also used for navigating between different
levels of graphical hierarchies in the same component.
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4.1.10

Analyzing Components

After you have created a block diagram, you will usually want to experiment
with it to see whether it works as intended. This section describes how to pre-
pare for experimenting with a component, and how to start the experimenta-

tion environment.

Note

For a single ASCET module, code can be generated and simulated without
project context only with the Physi cal Experi nment code generator (see
page 371). For the other code generators the module must be integrated
into a project. A so-called default project can be defined for each class or
module for that purpose. This is the only way to access the implementation
information. Without project context, the conversion formulas as well as all
implementations of imported entities are missing.

To analyze a diagram:

e Select Diagram — Analyze Diagram to ana-
lyze the current diagram.

The diagram is checked for syntactic errors.
Unassigned sequence calls, missing connec-
tions etc. are reported in the monitor window
(see chapter 2.4 "The ASCET Monitor Win-

dow").
4 BDE for- Addition [ Main ] Project: Addition_DE gl x|
Component  Diagram  Element  Edit “iew Seguence Calls
O o[+ =X+ |22 > < 2 a2 = Foammom |t 0F e d A2
L I i i === I o 1 T i | - A O T
Elements X I
& O self-Addition i @
*T B inputl Adadddition: :cont - IF:qI #1/dadddition - §
& > innut2/dotdditon-cont .o LM on TaRA o g
*E & retum/ddadddition:: cont %
B
[F 11—
input2/dodddition ﬂ
: Ei MONITOR [Ascet_Monitor.log] M =] B3
DiEEE X Fie Edt View ?
Main i
Build
I?— dadddition [inputT::cont;input:: faon ol B |
?_@ CODE GEMERATION
% & additione > mpl
K | I
™ Show hidden messages & @i C Ervors © Warnings  Information

E‘Enors: 141 ‘Wamings: 0/0 Infos: 0/0
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e Click on an error message in the monitor win-
dow, "Build" tab, to have the error high-
lighted automatically in the block diagram
editor.

To generate code for a component:

e Select Component - Generate Code

or

e click on the Generate Code button.

Generate Code

The C code for the current component is gen-
erated.

The system will display any error messages
returned by the Code Generator. Again, you
can find the relevant diagram item by clicking
on an error message.

When the code for a component has been generated successfully, you can
open the experimentation environment for the component.

The code generated by ASCET is stored in the database, where it cannot be
viewed by the user. It is, however, possible to write the code to a file where it
can be viewed with any text editor.

To view the generated code:

e Generate the code for the current component
as described above.

e Select Component - File Out Generated
Code - Flat or Recursive to store the code
generated on the file system.

The files generated are written to the directory
selected. If code has been stored recursively, a
separate file is created for each component.
The names of the files generated are listed in
the ASCET monitor window.

e QOpen the files with a text editor to view them.

If you select Flat, only the code for the currently selected component will be
filed out; if you select recursive, the code for the components referenced by
the current component will also be written to a file.
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Another way of viewing code is to select a user defined external editor from
ASCET (e.g. Notepad, Codewright, etc.), or an internet browser, respectively.
As the external editor is connected via a file system, files with the suffixes
"* . c"and "*. h" must be associated with the editor in the Windows config-
uration.

e Select Component - View Generated
Code.

C code is generated and displayed in an exter-
nal editor.

The text editor can be selected in the ASCET
options window, "ASCII Editor" node (cf.
page 60).

To start an offline experiment:

e Select Component — Open Experiment
or

& e click the Open Experiment for selected
[Dpen Experiment for selected Experiment Tamst| Experiment Target button.

Code is generated and compiled with the
compiler specific to the current target, and the
experimentation environment for the compo-
nent is opened. The generated files are stored
in the cgen directory.

The experimentation environment is described in "The Experimentation Envi-
ronment" on page 561.

Under some circumstances, the global elements (see "Defining Global Com-
munication” on page 388) are not updated properly in the default project. The
following error message is displayed in the ASCET monitor window:

Error: need export for inported el ement <nanme> with
type <type>

To correct this error, proceed as follows:

To define global elements in the default project:

e In the block diagram editor, select
Component - Default Project - Resolve
Globals to resolve the global elements.
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e Select Component -, Default Project -
Delete Unused Globals to delete unused
global elements.

You can now restart the experiment.

Data Exchange

A data set is always associated with the component it came from. To import
the data set, use the command File — Import in the Component Manager.
This command writes the imported data set back to the component it belongs
to. The same rules apply to exporting data sets as to exporting database items.
See chapter 2.3.3 "Exporting Folders and Database Items" on page 89 for
details.

To export the data set of a component:

e Select Component - Export Data.
The file selection dialog box opens.
e Select a file name and a path name.
e Click on OK.
The data set is written to the file selected.

It is possible to store parts of a diagram in a file and import them into another
component. All diagram items except interface elements can be stored in a file.

To store parts of a diagram in a file:

e Select the part of the diagram you want to
write to a file.

e Select Edit - Copy.
e Select Edit — File Out Buffer.
The file selection dialog box opens.

e Select a path and type in a file name with the
extension . asc.

e (Click on OK.

The diagram items on the clipboard are stored
in the file specified.

To read a diagram part from a file:

e Select Edit — File In Buffer to load the dia-
gram into another component.

The file selection dialog box opens.
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Select the file that contains the diagram ele-
ments you want to import.

Click on OK.

The imported diagram parts are copied to the
database clipboard.

Select Edit - Paste.

The diagram items from the file are written
into the current diagram of the current com-
ponent.

It is possible to write the data from a table or an array to a file and to read it in
again. The data is written in tab-delimited ASCII format, so it can be read and
edited with any spreadsheet or word processor.

To write the data from an array or a table to a file:

Select the table or array in the "Elements”
pane.

Select Element - File Out Data.
The file selection dialog opens.

Select a path and a filename with the exten-
sion . dat .

Click on OK.

The data from the table or array selected is
written to the file.

To read the data for an array or a table from a file:

The Block Diagram Editor

Select the table or array in the "Elements"
pane.

Select Element — File In Data.
The Windows file selection dialog box opens.

Select the file that contains the data you want
to read in.

Click on Open.

The data in the file is written to the selected
table or array.



4.1.12

Using the Block Diagram Editor

Saving Diagrams

Saving a component specification:

To save the specified component, proceed as follows:

or

or

Select Diagram - Store to Cache

in the "Diagrams" pane, select Store to
Cache from the context menu.

The component is saved in the cache. This
command does not save the component per-
manently in the database.

To make the changes permanent, select
File . Save Database in the Component
Manager.

click on the Save button.

The Save command stores all the changes you
have made in the database.

Viewing and Printing Diagrams

To change the way a block diagram is displayed:

Select View — Redraw to redraw the dia-
gram.

Sometimes a diagram may become corrupted
when you move elements around. Choosing
this command will clean up the diagram.

In the "Zoom" combo box, select a value to
scale the diagram.

You can also enter any value directly.

Inthe "Zoom" combo box, select Page Lay-
out to view one print page.

The diagram is zoomed out so that the first
print page is displayed in its entirety. Propor-
tions are kept.
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In the "Zoom" combo box, select 100%to
return to the default size.

To change the grid in the drawing area:

Select View - Grid.
The "Grid Options" dialog box opens.

Display
OK
’7 ¢ Lines  Invisible ;I

b8

Y

Cancel |

Display only Grid l— - l— -
Points at multiples of 1 EI 1 EI

To set up the printing area:

Click on the Points radio button to display
grid points in the drawing area.

Click the Lines radio button to display grid
lines.

Click the Invisible radio button to turn off the
grid display.

Adjust the grid multiples at which the points
or lines are displayed.

If, for instance, the Points option is selected
and the display is set to two, the distance
between the grid points will be twice the
default.

Click OK to set the grid options.
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In the ASCET options window, "Paper Size"
node (cf. page 57), select the paper size.

The settings becomes effective the next time
you open the block diagram editor.

Select View — Page frame Portrait to print
the diagram in portrait format.



Select View — Page frame Landscape to
print the diagram in landscape format.

The default for the orientation is set in the
ASCET options window, "Paper Size" node
(cf. page 57), "Paper Orientation" option.

When the drawing area exceeds the selected page format, print pages are
marked by dashed lines in the drawing area. In adition, you can use the ASCET
options dialog ("Block Diagram" node (cf. page 54), Show Page Number) to
switch on the display of page numbers in the block diagram editor. Dashed
lines and page numbers can be covered by diagram elements.

The color of lines and page numbers is set in the ASCET options window, “Col-

ors" node (cf. page 55), "Watermark Color" option.

To print a block diagram:

Select View - Print Diagram to print the

drawing area.

The "Print Diagram" window opens.

—Page Selection
@ al

™ scale diagram to fit page
7 visible area
7 User defined

Pages: I
@ IS rRilE

—Cptions
™ Print empty pages

I Print all diagrams
%) Gurrent COTEENET:

) &l components

OF Cancel |

In the "Print Diagram" window, set the print

options.

e C(lick OK.
The "Printer Selection" window opens.

In the "Printers” field, select a printer.

Use Setup to change the printer settings.
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e (lick OK to accept the selection.

The component is printed according to your
settings.

The "Print Diagrams" window contains the following options:

All
Prints the entire drawing area.
Scale diagram to fit page

Scales the diagram so that it fits on one print page. Only available if All
is activiated.

Visible area
Prints the visible part of the drawing area.
User defined

Prints a user-defined part of the drawing area.

Note

If User defined is activated, the Print empty pages and Print all
diagrams options are without effect.

"Pages:"

Input field for the pages to be printed. A ; separates individual pages,
start and end of a page range are separated by two dots (..). Only avail-
able if User defined is activiated.

Print empty pages

Empty pages are printed.

Print all diagrams

All diagrams of the component are printed.
Current component

Only the diagrams of the current component are printed. Only available
if Print all diagrams is activiated.

All components

The diagrams of included components are printed, too. Only available
if Print all diagrams is activiated.
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4.2

Using Referenced Components

There are several commands that apply to referenced components, i.e. those
included within the current component. These have the same function as the
commands in the Component menu, but they affect only the included com-
ponent currently selected.

To edit an included component:

e Inthe "Elements" pane, select an included
component.

e Select Element - Edit Component to open
the block diagram for the component
selected.

This command has the same effect as double-
clicking on the referenced component.

e Select Element - Notes to view the notes
for the imported component.

When you select this command, you get a

read-only view of the notes associated with
the component, i.e. you cannot edit them.

Views are explained in section "Notes"

on page 693.

e Select Element - Export Data to export the
data set of the referenced component.

This command has the same effect as
Component - Export Data but relates only
to the referenced component selected in the
"Elements" list.

The State Machine Editor

A state machine consists of a state diagram and additional normal block dia-
grams. The state diagram is a special block diagram, where the states are rep-
resented as rectangles with rounded corners, and the transitions by directed
arcs. Every state can be a hierarchy state i.e. a state containing another state
diagram. The actions and conditions of a state machine are specified in addi-
tional block diagrams or in ESDL. Additional public methods can be specified
in separate diagrams. Chapter “State Machines" in the ASCET reference guide
describes in detail what a state machine is and how it works.
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Specifying state machines is similar to specifying block diagrams, and you can
also use block diagrams as parts of a state machine. Many parts of the descrip-
tion of block diagram editor functionality are the same for the state machine
editor. These parts are not described separately here, so before reading this
chapter, you should be familiar with specifying block diagrams in the block
diagram editor. chapter 4.1 on page 178 describes the block diagram editor.

Specifying a state machine consists of the following steps, which are described
in subsequent sections of this chapter:

¢ Drawing a state diagram (i.e. arranging the states and transitions).
e Specifying the conditions and actions.

e Assigning the conditions and actions to the states and transitions in the
state diagram.

e Specifying public methods in a separate diagram.

Special Menu Options

The menu options of the state machine are mostly identical to tohose in the
block diagram editor (see "Description of Menu Options" on page 184). Only
the Diagram menu contains some special menu options.

e Diagram
— Add Diagram

Creates a new diagram.

(Public - contains only public methods,

Actions/Conditions BDE — contains actions and conditions as block
diagrams,

Actions/Conditions ESDL - contains actions and conditions in
ESDL)

— Add Trigger
Creates a trigger.
— Add Action

Creates an action (only available in the block diagram editor for
status

diagrams).
— Add Condition
Creates a condition
— Create State Code Comments

Creates a comment in the first line of ESDL code in states and tran-
sitions (cf. page 298).
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4.2.1 Drawing the State Diagram

Creating a new state machine:

IT .

or

or

@ SH for: Warmllp [ Main ] Project: WarmUp_DEFAULT [PC/Physical]

1.} trigger ()

In the Component Manager, select a folder
for the new state machine.

Select the menu function Insert — State
Machine

click on the Insert State Machine button.
A new state machine is created.
Enter a name for the state machine.

In the menu bar, select Component - Edit
Item

press <RETURN>

in the "Elements" list, double-click on the
state machine name.

The state machine editor opens.

By default, the state diagram is open and the
operator buttons on the toolbar are disabled.
A state diagram does not contain operators.

|
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To lay out the states for the diagram:

-

Click on the State button to load the mouse
cursor with a new state.

Click in the drawing area where you want to
position the state.

A state symbol appears where you clicked.

Repeat these two steps for all other states you
want to lay out.

Each state machine must have a start state. The state machine is in start state
when the class is initially activated.

Define the starting state:

or

State Editor for: state

E dit

State Caolar

Right-click on the state intended as the start
state and select Edit State from the context
menu.

Double-click on the state symbol.

The state editor ("State Editor" dialog box) is
opened.

0K

Istate j I

Enty | Static | Exit |

LI I~ Hierarchy State
LCancel

I <undef>
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Editing a state:

Click OK.

The selected state displays a circled 'S" in the
upper left corner to indicate that it is the start
state.

®

@

To move state symbols, simply drag them to
the position you want in the drawing area.

When you move a symbol, the connection
lines attached to it automatically follow and
reroute as necessary.

To change the size of a state symbol, click on
it.

statef V\
Handles
(] (] A/

Drag the handles until the symbol has the
desired size.

You can cut, copy and paste state symbols just
like other diagram elements using the clip-
board (see page 223).

By default, the first state is named st at e, the next is st at e_1, etc. You can
change the names if you like, only keep in mind that each name has to be

unigue and ANSI C compliant.
Renaming states:

In the drawing area, select the state you want
to rename.

Open the state editor (page 270).
Enter a name in the 'State' field.
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Click OK.

If the name you entered is not ANSI C compli-
ant, an error message is displayed.

@ Mew Mame is not a valid Ansi C |dentifier or is a reserved name |

Representing states in color:

Confirm the error message and enter a valid
name.

If you have entered an existing name, the sym-
bol _n is attached. n is the smallest unissued
number for this name.

The new name is shown in the state symbol.

As standard, each newly added state appears in white. You can change the

color as follows:

T |
[

To copy a state layout:

Open the state editor for the state you want
to edit.

Select a color from the "Color" combo box.

The state symbol is shown in the selected
color.

You can copy the layout of a state, i.e. its size and color, to another state.

The State Machine Editor

Right-click on the state whose layout you
want to copy.

From the context menu, select State
Layout - Copy Layout.

Size and color of the state are copied to the
clipboard.

Right-click on the state to which you want to
copy the layout.



e From the context menu, select State
Layout - Paste Layout.

The layout in the clipboard is assigned to this
state; it has the same size and layout as the
first.

Besides the states, you can use the Junction diagram (see section "Junctions"
in the ASCET reference guide).

Creating junctions:

e (Click on the Junction button to load the
mouse cursor with a new junction.

e Click in the drawing area where you want to
position the junction.

A circle without any name appears at the
point you clicked as the symbol for the junc-
tion.

e Repeat these steps, if you need more junc-
tions.

Editing junctions:

In contrast to states, you cannot assign actions to a junction. You can only
move it and change the size and color.

e To move junctions, simply drag them to the
position you want in the drawing area.

When you move a junction, the connection
lines attached to it automatically follow and
reroute as necessary.

e If ajunction and a state, or two junctions,
overlap, the borders of both turn red. Pull one
of the objects so that they are placed side by
side.

@

e To change the size of a junction, click on it.

Handles

i

‘\
“—
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m [

To create a transition:

Drag the handles until the symbol has the
desired size.

You can cut, copy and paste junctions just like
other diagram elements using the clipboard
(see page 223).

To change the color of the junction, click on
the junction with the right mouse button and
select Edit Color from the context menu.

A selection box opens containing the possible
colors.

Select a color.

The junction is shown in the selected color.

The State Machine Editor

)

or

Click the Connect button

right-click in the drawing area (but not on an
element).

The connection mode is activated, the cursor
changes to a crosshair.

Click inside the state symbol or the junction
where the connection is to start and drag the
mouse cursor to the next state or junction.

A line is drawn after the cursor. The line starts
on the edge of the symbol in which you
clicked.

Note

It is not possible to create a transition from a
junction to itself or to another junction.



e C(lick inside the symbol you want to connect
to.

A transition is drawn between the two sym-
bols. It has an arrowhead pointing from the
first state/junction to the second state/junc-
tion symbol.

Changing the path of a transition:

e Click on the transition to display the path and
connection handles in the diagram.

*

Connection tr;ﬁr\ Path
handles x handles
* —

state_ 1/

e Drag the path handles to change the path of
the transition.

e Drag the connection handles to change the
position of the connection on the state sym-
bol.

You can assign an existing connection to
another source or target state simply by drag-
ging the connection handles.
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Changing the appearance of a transition:

e Right-click on a transition and select Edit
Transition from the context menu.

or

e Double-click on the transition.
The transition editor (" Transition Editor" dia-
log box) opens.

Transition Editor for: trigger

Edit

Caolar idth oK
Trigger Pricrity Cancel |
I trigger j |1

Actian | Condition

|<EsDLs = it |
- |

¥
4 ¥

e Select a color from the "Color" combo box.

Width e Selectthe line width from the "Width" combo
| box.
Fricrity —

e Click OK to confirm your changes.

f —

The transition is shown with the selected color
and line thickness.

One trigger is created with a new state machine by default. You can add more
triggers, but keep in mind that the use of several triggers in one state machine
leads to extended program code (see "Optimized for Code Size" in the ASCET
reference guide).
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4.2.2

Inserting a trigger:

e Select Diagram - Add Trigger to generate a
new trigger.

The trigger is added in the 'Diagrams' pane. Its
name is highlighted to allow editing of the
location and position.

e Enter a name for the trigger and press
<ENTER>.

Hierarchy States

State diagrams can be hierarchical (see "Hierarchy" in the ASCET reference
guide), i.e. a state can contain a different state diagram. When the state
machine enters a hierarchy state, it starts with the start state of the subdia-
gram contained in the hierarchy state. If, however, the hierarchy has a history
(see "History" in the ASCET reference guide), the substate activated upon a
transition to the hierarchy state is the one the subdiagram was in when the
hierarchy state was last left.

A distinction is made between closed and open hierarchy states. Unlike a
closed hierarchy state, where the subdiagram is created on a new drawing
level, the subdiagram in an open hierarchy state is on the same drawing level.
However, both hierarchy types have the same functionality. This means that
when you are using open hierarchy states, there is not need to switch between
different drawing levels.

Open and closed hierarchy states can exist within a state diagram simulta-
neously; however, a single state can only have one hierarchy type. Incorrect
construction from overlapping states in the drawing area is displayed by a
change of color on the state symbols.

Code for a hierarchical state machine can be generated either flat (a single
swi t ch statement for all (basis) states) or hierarchical (nested swi t ch state-
ments according to the hierarchy); the latter can considerably reduce the code
size (see section “"Hierarchical Code Generation" in the ASCET reference
guide).

To activate/deactivate hierarchical code generation:

to activate/deactivate hierarchical code generation, proceed as follows.

e Open the project that contains your state
machine.

This may also be the default project.

The State Machine Editor
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e In the project editor, open the "Project Proper-
ties" window (page 408).

1. deactivate

e Inthe "Statemachine" node (page 422),
deactivate the Hierarchical Code-Genera-
tion (may be changed locally) option to
deactivate hierarchical code generation for all
state machines in the project.

& Project Properties = =] E3
File  “iew

I ﬂlrstatemachine

@’ [ outline Generated Methads (may be changed lacally)

[= Project Properties

ASAM-ZMC @‘ [™ Auto-inline private methods (Smaller code-size - may be changed locally)
= Build
05 Configuration - @’ [™ Hierarchical Code-Generation {may be changed \ocaIIyD

&l Cods Generation @‘ [~ Optirnize Static Ackions (Restricted Modeling)

Integer Arithmetic

Experiment Code @’ [ Genetate well-Formed switch
Production Code
L @ [~ Initizlise history variable with zern
=] Opkirnization
L

| | System DeFauItsl
N
Outline Generated Methods (may be changed locally):

When generating code for statemachine, there may be duplicate code.

WMthen this option is enabled, the code generator identifies such code and
replaces itwith a call to a seperate method. This optimization reduces LI
enide size hit incre ases mintime

OF | Cancel |

In that case, the settings of individual state
machines are irrelevant.

2. activate

e Activate the Hierarchical Code-Generation
(may be changed locally) option to activate
hierarchical code generation for all state
machines in the project.

e Close the "Project Properties" window.

The global setting in the project properties
alone is not sufficient to generate hierarchical
code.
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Implementation

Select Component -, Edit Implementation
to open the implementation editor of each
state machine in the project for which you
want to generate hierarchical code.

In the "Settings" tab, activate the Hierarchi-
cal code generation for State Machines
option.

| Tmpl [DEFALLT]

Local I Imnpl. Cast I Global  Settings

Memory location

Cache Locking

Default

Automatic

K1l {KN

('7 Hierarchical code generation For State Machines

¥ Outline automatically gererated methods for State Machines
V' auto-inline private methods (Smaller code-size)

¥ Generate method body
¥ Optimize method calls

) Senvice rautine

(o Erotatypeimplementation

Closed Hierarchy State

Close the implementation editor.

Hierarchical code generation takes place only
if both options are activated.

To add a closed hierarchy state:

Add the state that is to become a hierarchy
state to the parent diagram.

Right-click on the state and select Edit State
from the context menu.

In the state editor, activate the Hierarchy
State option.

The State Machine Editor
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e Click OK.

The state becomes a hierarchy state which is
shown by the double-lines on the state sym-
bol.

=

To move between hierarchy levels:

e Double-click on a hierarchy state
or

e right-click on the hierarchy state and select
Next Level from the context menu.
You move one level down, i.e. the state dia-
gram contained inside the hierarchy state is
shown. Here, you can specify the content of
the hierarchy state.

e While inside a hierarchy state, double-click in
the drawing area (not on a diagram item).

You are moved back up one level.

To set up a hierarchy state with a history:

e Right-click on the hierarchy state and select
History from the context menu.

The hierarchy state now has a history. When it
is entered, the transition ends in that substate
the hierarchy was in when it was left, even if
that is not the start state of the hierarchy.

o

It is possible to connect states that are not in the same hierarchy with pins on
hierarchical state symbols. A connection between states via a pin is the same
as if the states were connected directly.

To add a pin to a hierarchy state:

e Right-click on a hierarchy state.
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Resolving a hierarchy state:

Select Add Pin from the context menu.

A pin with a default name is created on the
state symbol. A corresponding pin is drawn
inside the hierarchy.

You can now connect a transition to the pin
on the state symbol, and then connect the pin
inside the hierarchy to a state.

e )
|

€—— Pin Symbol

Al
Entry: entry_action

Right-click on a hierarchy state.

Select Resolve Hierarchy from the context
menu.

trigger
[condition_aon]

Wiews

B_hierarchys Edit State
Static: static_ai Edit Action 3
Exit: exit_actiol History

trigger
[condition_of]
1

Add Pin

Mext Level |

All the elements and their connections are
copied from the hierarchy state to the higher-
level drawing area in the same position. This
creates a second independent state diagram
with a start state. The double lines which
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highlighted the closed hierarchy state are
deleted. If the selected state had a history, this
is also deleted.

Al
Entry: entry_action

1
trigger
[condition_aon]

B_hierarchy!
Static: static_action
Exit: exit_action

trigger
[condition_of]

1

[condition_2]

After resolving the hierarchy, the state machine is often unclear, and it (usually)
does not have the same functionality as before. In the example, the states B_1
and B_2 were, at the beginning, contained in the close hierarchy state
B_hi erarchy. Now only B_1 is contained in B_hi er ar chy. If, therefore,
the transition from B_1 to B_2 (or vice-versa) occurs, other actions are also
executed (see also "Semantics: Hierarchical State Machines" in the ASCET ref-
erence guide).

To create the required functionality and also to make the diagram clearer, post-
editing is required.

Open Hierarchy State

To add an open hierarchy state:

® Increase the area of the state that is to contain
the hierarchy by dragging the handles.

e Add all the necessary states and transitions for
the subdiagram to the state symbol in the
selected hierarchy state.
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e Select a state intended as the start state for
the subdiagram.

The method used to create a state diagram
within a state symbol is identical to creating a
state diagram in the drawing area.

®

Levell_Statels
1

trigger

trigger

1
1

Levell_gtatezr (&)

Level?_State1s
trigger i
trigger
1
Level2_Stateds Level2_State2s

Transitions from a substate to a state outside the hierarchy are possible. Keep
in mind, however, that different actions are performed upon a transition
between different hierarchy levels than upon a transition within the same hier-
archy level (see Example 12 and Example 15 in the in the ASCET reference
guide). A state is considered outside a hierarchy when it is placed fully or partly
outside the hierarchy state (state Level 2_St at e2 in the figure).

® ®
Levell_State1s Levell_State1s

) trigger
i trigger

i
Levell_State2s

Levell_State2s
® ®
LevelZ_State1s LevelZ_State1s
1
tringer i
1 trigger = 1
Level2_State2s

Level2_State2s
Level2_State 3 trigger ; Level2_State3f

As with closed hierarchy states, the user can set up a hierarchy state with a
history.

trigger

trigger

trigger
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4.2.3

Specifying Conditions and Actions

Every state can have an entry, a static and an exit action, every transition can
have a trigger, a condition and a transition action attached to it. Conditions
(see "Conditions" in the ASCET reference guide) and actions (see "Actions" in
the ASCET reference guide) are similar to methods, and they are specified the
same way as the methods of classes.

A condition is tested each time the state machine is in a state that has a tran-
sition with this condition attached to it. If the condition is true, a transition
takes place. Therefore a condition always has true or f al se as its return
value. Entry, exit and transition actions - if present - are carried out each time
a transition takes place, static actions are carried out when no transition takes
place. Chapter 2.5.2 til chapter 2.5.6 in the ASCET reference guide describe
the functions of a state machine in detail.

You can specify conditions and actions either in separate diagrams (Act i on-
Condi ti on diagrams) in the form of block diagrams or ESDL code. In that
case, the state machine then contains at least two diagrams. Alternatively, you
can specify actions or conditions in ESDL directly in the state or transition edi-
tor; in this case no separate diagram is required.

Static actions of hierarchy states can be optimized regarding code size; see
chapter 2.5.8, section "Static actions of hierarchy states", in the ASCET refer-
ence guide.

To activate/deactivate optimization of static actions:

to activate/deactivate optimization of static actions in hierarchy states, proceed
as follows.

e Open the project that contains your state
machine.

This may also be the default project.
* In the project editor, open the "Project Proper-
ties" window (page 408).
1. deactivate
e In the "Statemachine" node (page 422),
deactivate the Hierarchical Code-Genera-
tion (may be changed locally) option to

deactivate hierarchical code generation for all
state machines in the project.
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I E"rstatemachlne

@‘ [ outline Generated Methods (may be changed lacally)

[= Project Properties

ASAM-ZMC @’ [™ Auto-inline private methods (Smaller code-size - may be changed locally)
[= Build
05 Configuration @ [™ Hierarchical Code-Generation (may be changed lacalky)

[= Code Generation

. @’ [~ Optimize Static Actions (Restricted Modeling) )
Integer Arithmetic

Experiment Code @‘ [ Genetate well-Formed switch
Production Code
L @ [ Initialise history variable with zero
= Ophimization
L

A | System Defaultsl

2. activate

Note

When you activate the optimization, modeling is restricted as follows:
If a substate of the state machine contains a direct transition out of it's
hierarchy state, this transition must have the highest priority of all transi-
tions from that substate.

e Activate the Optimize Static Action
(Restricted Modeling) option to activate the
optimization for all state machines in the
project.

The optimization of static actions takes place.
The changes in code generation thus intro-
duced can alter the behavior of the state
machine. If you activate the option for an
existing state machine, check it's behavior
carefully.

Conditions and Actions in Separate Diagrams

You can specify actions and conditions as block diagrams or ESDL code in sep-
arate Acti onCondi ti on diagrams. A state machine can contain any num-
ber of these Acti onCondi ti on diagrams; an individuakl diagram contains
either block diagrams or ESDL code.

First, you create the required diagrams. After that, actions and conditions can
be specified like normal block diagrams or ESDL code. Specifying block dia-
grams is explained in "Creating Block Diagrams" on page 206, specifying
ESDL code is explained in "The ESDL Editor" on page 328.
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Generating a diagram for actions/conditions:

1. Block Diagram

2. ESDL

Adding a condition:

or

or

Select Diagram — Add Diagram -
Actions/Conditions BDE

right-click in the "Diagrams" pane and select
Add Diagram -, Actions/Conditions BDE
from the context menu.

The diagram Act i onCondi ti on_BDE is cre-
ated.

Enter a name for the diagram in the "Dia-
grams" pane.

Select Diagram — Add Diagram -
Actions/Conditions ESDL

right-click in the "Diagrams" pane and select
Add Diagram - Actions/Conditions ESDL
from the context menu.

The diagram Act i onCondi ti on_ESDL is
created.

Enter a name for the diagram in the "Dia-
grams" pane.
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or

In the "Diagrams" pane, select the name of
the diagram to which you want to add the
condition.

Select Diagram — Add Condition



e right-click in the "Diagrams" pane and select
Add Condition from the context menu.

A new condition is created and its name is
shown in the "Diagrams" pane.

A condition has a logical return value. The
return value for the condition is created auto-
matically. When you open the diagram that
contains the condition, the return value is dis-
played in the "Elements" pane.

e Enter a name for the condition and press
<ENTER>.

An action has, as standard, no arguments and no return value. Therefore, no
interface elements are created for an action, but other than that, adding
actions works analogous to adding conditions, using the menu Diagram —
Add Action or the context menu Add — Action.

Opening a diagram for actions/conditions:

e Inthe "Diagrams" pane, select the Act i on-
Condi ti on diagram you want to open.

e Double-click on the diagram
or
e select Diagram — Load Diagram.

If the currently loaded diagram contains
unsaved changed, you are asked whether you
want to save the changes.

—  Click Yes to save the changes

or
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@ SM for: state_outline [ Main ] Project: state_outline_DEFAULT>PC<

Comporent Diagram Element Edit View Sequence Calls

—  Click No to reject the changes

The Act i onCondi ti on diagram opens in a
new editor window.

nn|+—x+

& = U= = 2 a = £ wmimo | %5 e = 0F e~ 3 2 FHls

IR LR

Elements Sorted by |MName

@ BDE for: state_outline [ ActionCondition_BDE <priv> ] Project: state_outline_DEFAULT>PC<

Component Diagram Element Edit View
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3 O log: log
*F O sm:udisc
3T M Switch_i:log
*T M Switch_inkerni;

Diagrams
trigger [1
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% Main
Diagrams

trigger []

ActionCondition_BDE <priv Main
intern [] return::log
ActionCondition_ESDL <prit

ActionCaondition_BDE <priv >
ActionCondition_ESDL <privs B

Specify the conditions and actions as for all the other block diagrams or ESDL
components, see chapters 4.1 "The Block Diagram Editor" and 4.4 "The ESDL
Editor". Only the menu options and buttons for code generation are disabled;
these are available only in the state machine editor.

Code for actions/conditions thus specified is generated either as separate func-
tions or inserted on the spot during code generation (auto-inlining; see "Opti-
mizing the State Machine" in the ASCET reference guide).

To activate/deactivate auto-inlining:

to activate/deactivate auto-inlining, proceed as follows.

e Open the project that contains your state
machine.

This may also be the default project.

e In the project editor, open the "Project Proper-
ties" window (page 408).
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1. deactivate

type filker text T

[= Project Properties
ASAM-2MC
= Build
05 Configuration

[=] Code Generation
Integer Arithmetic
Experiment Code
Production Code

[=] Optimization
L

2. activate

i | N

m

In the "Statemachine" node (page 422),
deactivate the Auto-inline private methods
(Smaller code size - may be changed
locally) option to deactivate auto-inlining for
all state machines in the project.

In that case, the settings of individual state
machines are irrelevant.

Activate the Auto-inline private methods
(Smaller code size - may be changed
locally) option to activate auto-inlining for all
state machines in the project.

Close the "Project Properties" window.

The global setting in the project properties
alone is not sufficient to activate auto-inlining.

Select Component - Edit Implementation
to open the implementation editor of each
state machine in the project for which you
want to activate auto-inlining.

In the "Settings" tab, activate the Auto-
inline private methods (Smaller code size)
option.
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Local | Impl. Cast | Global — Settings

Memory location Default

K1l {KN

Cache Locking Automatic

[+ Hierarchical code generation for State Machines

¥ Outline automatically gererated methods for State Machines

('7 Auto-inline private methods (Smaller code-size) )

¥ Generate method body
¥ Optimize method calls

) Senvice rautine

(o Erotatypeimplementation

e (lose the implementation editor.

Auto-Inlining takes place only if both options
are activated.

You can use this option to exclude individual
state machines from auto-inlining.

Using Conditions and Actions

You must explicitly assign actions and conditions from an Act i onCondi ti on
diagram to the transitions or states in which they are used.

Assigning triggers, priorities, conditions and actions to a transition:

Every transition has to have a trigger and a priority, but the condition and the
transition action are optional.

e Double-click on the transition or the transition
segment

or
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e right-click on the transition/segment and
select Edit Transition from the context menu.

The transition editor appears.

Transition Editor for: trigger

Edit

Caolar idth oK
Trigger Pricrity Cancel |
I trigger j |1

Actian | Condition

|<EsDLs = it |

e Entera number in the "Priority" field to assign
a priority to the transition.

Note

The higher the number selected, the higher the
priority of the transition.

If there is more than one transition/segment
with the same trigger leading from a state or
junction, their conditions are checked in the
order of priority. Each transition leading from a
state/junction with the same trigger has to
have a unique priority.
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e Select a trigger from the "Trigger" combo
box.

Note

If a transition is split into two transition seg-
ments by a junction, only one of the segments
may possess a trigger.

All trigger events defined in the state diagram
are listed in this box.

e Select a transition action from the combo box
on the "Action" tab.

Note

A transition segment leading into a junction
may not possess an action. The combo box is
deactivated.

All the actions specified in an Act i onCon-
di ti on diagram are listed in the combo box
and can be assigned as transition actions.

e Select a condition from the combo box on the
"Condition" tab.

All conditions specified in an Act i onCondi -
ti on diagram are listed in this box.

Note

If no condition is specified, it means that the
condition is always true, i.e. the transition
always takes place.

e (lick OK.

The trigger event name, the priority and the
names of the condition and action of the tran-
sition/segments are shown in the diagram.

Each state can have an entry action, a static action and an exit action. All these
are optional.
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Assigning actions to a state:

or

or

Double-click on a state

right-click on the state and select Edit State
from the context menu

select Edit Action - <action> from the con-
text menu to edit a particular action.

The state editor opens.

State Editor for: state

E dit

State Caolar

[~ Start State oK

=

Enty | Static | Exit |

LI I~ Hierarchy State

LCancel

|<EsDLs

=l Edit |

|

y

On the "Entry" tab, select an entry action
from the combo box.

On the "Static" and "Exit" tabs, select the
static and exit actions.

You can use all the actions here.
Click OK.

The names of the actions are displayed in the
state symbol.
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If you have assigned actions or conditions wirh arguments, a test is carried out
when you leave the state or transition editor to see if all the relevant triggers
have the corresponding arguments with identical names and types. If this is
not the case, an error message appears in the ASCET monitor window.

Ej MONITOR o [=] B3
File Edit ‘iew
Manitor |Build |
10.11.2004 15:44:55 V5.1.0 ;I

#*% Errors in state machine description *#*
ERROR: Missing argument argfaction in trigger trigger
[input: :cont;input_1:icont;input_2::cont] .

-

|5|Enors: - Warings: - Infos: -

Generate the trigger elements specified in the error message as described on
page 301.

If you have generated a trigger argument in reverse, and it is not used in any
action or condition, this has no effect on the function of the state machine. On
code generation, a warning is only displayed in the "ASCET Errors/\Warnings"
window.

Ej MONITOR o [=] 3
File Edit ‘iew

Monitor - Build |

|i|@ CODE GEMERATION
%@ E3_17_dizplay_arg_1 [Component]

% D tigger_100ms
O WARNINGPwMAISZ): method argument <inputs not used in <tigger_100ms>

& All ©© Emors  Warnings

|5|Enors: 0/0 Wamings: 141 Infos: 040

Once you have assigned actions or conditions from an ActionCondition dia-
gram, the Edit button on the various tabs becomes active. You can use it to
edit the action/condition assigned on the respective tab.

Entry  Static |Exit I

I show_average_speed

<niot specified:

To edit actions/conditions:

e Open the state editor or transition editor.
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e In one of the tabs, assign an action or condi-
tion.

e To edit the action or condition, click Edit.

¢ Inthe "Confirm" window, confirm the saving
of your input to the state or transition editor.

The state/transition editor is closed, the set-
tings are adopted.

Another "Confirm" window appears.

e In the new window, confirm the save of your
inputs to the state diagram.

The state diagram is saved.

The diagram containing the assigned action or
condition open in a separate editor window.

Conditions and Actions in the State Diagram

It is possible to type the ESDL code for a condition or action in the state dia-
gram, directly into the state editor or transition editor. In this case it is not
necessary to create a specification in a separate diagram, the Edit button is
inactive.

You can declare variables and parameters by clicking on an element button in
the state machine editor and typing a name into the "Elements" pane. You
can then use those variables in the ESDL code by typing in their names. Like-
wise, you can refer to any trigger arguments, imported components, their
methods or the elements defined within them by typing the name. This makes
it possible to specify complex state machine behavior with just a few lines of
code, and without any additional diagrams. The ESDL language is described in
chapter 5 in the ASCET reference guide.

Specifying actions in the state editor:

e Right-click on the state whose actions you
want to specify.

e Select Edit Action — Entry from the context
menu to edit the entry action.

e Select Edit Action — Static from the context
menu to edit the static action.

e Select Edit Action — Exit from the context
menu to edit the exit action.

The state editor opens in the requested tab.
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Select <ESDL> from the combo box.

The input field below the combo box is acti-
vated.

State Editor for: state 1

E dit

State Caolar

[~ Start State oK |

Istate_‘l j I

Enty | Static | Exit |

LI I~ Hierarchy State

LCancel

Enter ESDL
code here

Type the ESDL code into the input field.

You can undo the last input with <CTRL> +
<Z>.

Click OK to accept your input.

The Edit menu in the state editor provides several functions to ease the speci-

fication of actions in ESDL.

To cut, copy and paste ESDL code:

or

Highlight the section of code you want to edit.

Select Edit — Select All to highlight all the
code of the current action.

Select Edit - Cut to remove the selected
code and store it on the clipboard.

Select Edit - Copy to copy the highlighted
code to the clipboard.

Select Edit - Paste to paste the code from
the clipboard to any tab.

You can search and replace code, see section "To search and replace C Code:".
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You can also insert code from an external source into the action, or save the
code you specified in an external file, see section "Integrating an external
source file:".

You can print the specified code, see section "Printing the C code:".

The transition editor, which is used to specify conditions and transition actions,
has the same functionalities as the state editor.

Specifying conditions and transition actions the transition editor:

e Right-click on the transition.

e Select Edit Transition from the context
menu.

or
e Double-click on the transition.
The transition editor opens.

e On the "Condition" or "Action" tab, select
<ESDL> from the combo box.

The input field below the combo box is acti-

vated.
e Type the ESDL code into the input field.
e (lick OK.

The ESDL code of all conditions and actions specified at a state or transition is
displayed in the state diagram. For complicated state machines, it can thus
quickly become rather crowded.

!
1 \
average_speed/ 3 2

Entry:x = %*0.5;

speedf
Static: show_speed

trigger_100ms
[t_air =1 && ! frost_warning] 1
i ifrost_wrarning = true;

cont1idist; R
: trigger_100ms |distancer trigger_100ms
[key_presse?] Static: show_distance [key_p?essed]

The State Machine Editor

297



298

You can avoid that by entering a comment in the first line when you add con-
ditions or actions. One-line comments are marked by two leading slashes / / ,
comments of any length are included in /* <Comment> */. In this
case, only the comments are displayed in the diagram

State Editor for: average_speed

Edit
State Calar [~ Start State oK
Iaverage_speed j I LI [~ Hierarchy State

LCancel |
Entry I Static  Exit _I\
|<EsDLs \ | = |

## «Comment: ;I
cont] = 2*pi;

cont2 = contl Adist;

w = vcant

1 _>l_I
;
1 \
average_speed! 2

Entry: <Comment:=
Static: show_average spee
it <Comment trigger_100ms
[t_air <1 &&! frost_warning] 1
1 ffrost_warning = true;

speed/
Static: show_speed

trigger_100ms [distances

[key_pressed) |Static: show_distance trigger_1 00ms
1

[kev_pressed]

You can also add the comment lines automatically at a later time.
Automatic insertion of comment lines:

e Open the state machine in the state machine
editor.

e Select Diagram - Create State Code Com-
ments.

In each condition and action specified in the
state diagram, a comment with the text of the
first code line is added as first line.

When code is generated for a state machine, parts of actions and conditions
specified at the state or transition are generated as separate methods (outlin-
ing). Thre prerequisites for outlining are desctibed in chapter "Optimizing the
State Machine" in the ASCET reference guide. You can disable outlining.
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To activate/deactivate outlining of actions/conditions:

to activate/deactivate outlining, proceed as follows.

1. deactivate

il Ir Stakemachine

Open the project that contains your state
machine.

This may also be the default project.

In the project editor, open the "Project Proper-
ties" window (page 408).

In the "Statemachine" node (page 422),
deactivate the Outline Generated Methods
(may be changed locally) option to deacti-
vate outlining for all state machines in the
project.

[= Project Properties
ASAM-2MC
= Build
05 Configuration
[=] Code Generation
Integer Arithmetic
Experiment Code
Production Code
[=] Optimization
L

2. activate

‘I' @ [ 0utline Generated Methads (may be changed lacally) )

@ [~ Auto-inline private methods (Smaller code-size - may be changed locally)
@ [ Hierarchical Cade-Generation {may be changed locally)

@ [~ Optimize Static Actions (Restricted Modeling)

B [ Generate well-formed switch

@ [~ Initialise history variable with zero

| | System DeFauItsl

In that case, the settings of individual state
machines are irrelevant.

Activate the Outline Generated Methods
(may be changed locally) option to activate
outlining for all state machines in the project.

Close the "Project Properties" window.

The global setting in the project properties
alone is not sufficient to activate outlining.

Select Component -, Edit Implementation
to open the implementation editor of each
state machine in the project for which you
want to activate outlining.

The State Machine Editor

299



300

Local | Impl. Cast | Global Settingsl

In the "Settings" tab, activate the Outline
automatically generated methods for
State Machines option.

Memory location

Default

Cache Locking

Automatic

|
|

[+ Hierarchical code generation for State Machines

('7 CQutline automatically generated methods For State Machines )

¥ auto-inline private methods (Smaller code-size)

¥ Generate method body
¥ Optimize method calls

) Senvice rautine

(o Erotatypeimplementation

Close the implementation editor.

Outlining takes place only if both options are
activated.
If required, code for the actions/conditions is

generated as separate methods during code
generation.

Communication with Other Components

A state machine can communicate with other ASCET components. For this,
there are several options: inputs and outputs, trigger arguments and public
methods (see also section "State Machines as Classes" in the ASCET reference

guide).

Adding inputs and outputs to the state machine:

1 B

The State Machine Editor

Click on the Input or Output button.

In a block diagram editor for Act i onCondi -
ti on diagrams, click inside the drawing area
where you want to position the input or out-
put.

The input or output is created. You can use
the element the same way as an argument or
a variable.



If you want carry out external communication using trigger arguments, a series
of steps are necessary.

Firstly, you need one or more trigger arguments. The rules on which triggers
must to be added to arguments and in which cases are shown on "State
Machines as Classes" (page 85) in the ASCET reference guide.

Adding a trigger argument:

e Open the interface editor for the required trig-
ger (see page 192).

Interface Editor for: trigger []

Input

Inputs |

Inputs Add Del
Cancel |
Input Type
I jv

Lnit

—

Comment

—

Different from the interfaces of normal meth-
ods, there is only one tab here, "Inputs", and
one menu, Input.

e Add the necessary arguments in the "Inputs"
tab (see page 193).

The trigger argument belongs to a public method in the same diagram as the
state diagram. Therefore, you can use it exactly as you would use variables or
parameters, if you specify conditions or actions in the transition or state (see
"Conditions and Actions in the State Diagram" on page 295).

If you want to use the trigger argument in an action or condition specified in
an Acti onCondi ti on diagram, you must generate an argument of the
same name and the same type in the action or condition. The arguments in
triggers and actions/conditions are mapped according to their name and their
type.

Adding arguments to conditions/actions:

e Inthe "Diagrams" pane, select the required
action or condition.

The State Machine Editor
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42.4 Public Methods

Open the interface editor.

The interface editor for actions/conditions is
the same as for normal methods.

In the "Arguments" tab, add the necessary
arguments. Make sure that the names and the
types are the same.

With this generated argument you can create
connections as with a parameter.

If necessary, you can enter a comment for the
return value of a condition in the "Return”
tab.

Actions can have return values; however,
those values are ignored during usage as
action.

You have the option of specifying public methods in a separate diagram. You
can open these methods from within the state machine as well as from other

components.
To create a public diagram:

or

To add a public method:

Select Diagram — Add Diagram - Public

Right-click in "Diagrams" pane and select
Add Diagram - Public from the context
menu.

A public diagram is created.

Enter a name for the diagram in the "Dia-
grams" pane.

In the "Diagrams" pane, double-click on the
name of the diagram.

The diagram opens in a separate editor win-
dow.

The State Machine Editor

In the "Diagrams" pane, select a public dia-
gram.



or

The methods are specified as

Select Diagram - Add Method

right-click in the "Diagrams" pane and select
Add Method from the context menu.

A new method is created and its name is
shown in the "Diagrams" pane.

Enter a name for the method and press
<ENTER>.

described in chapter 4.1 "The Block Diagram

Editor". Some examples are listed in the following, but the list is by no means

complete.

Using a public method for external communication:

CrF T

Create a public method in a public diagram.

Add the required arguments as described on
page 193.

The arguments can be read only within the
method. To be available in the state machine,
their values have to be assigned to variables.

Add the respective number of variables.
Connect each argument with a variable.

The variables can be used in the entire state
machine. The figure lists examples to process
or check the input values in the method.

ficale

wicalc w_moment

5 f2tcale
dizt/zalc ; l—’ [ [~
[ 00 ] distance

{3fcale

L

tair
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425

To use public methods in actions and conditions:

A public method with no return value is available in the combo box on the
action tabs in the state or transition editor. A public method with a return value
is available in the combo box on the "Condition" tab in the transition editor.

e Assign the public method to an action as
described on page 293.

e Assign the public method to a condition as
described on page 290.

If you specify actions or conditions in ESDL, you can call the public methods of
the state machine exactly like the methods of imported classes. The class name
is either replaced by t hi s or sel f, or left out completely.

Entry  Static |E:-cit |

f<ESDL> =l Edit |

this. calcl); -l

calc();

Both ways to specify the calling of the public method count in the above
figure obtain the same results.

Experimenting with state Machines

You can experiment with a state machine in the same way as with any other
component. To start the offline experimentation environment for a state
machine, perform the same steps as outlined in the section "Analyzing Com-
ponents" on page 258.

To analyze a diagram:

You can analyze the state diagram or one of the other diagrams of the state
machine.

e |oad the diagram you want to analyze into
the drawing area.

The State Machine Editor



e Select Diagram - Analyze Diagram to ana-
lyze the current diagram.

The diagram is checked for syntactic errors.
Errors are reported in the ASCET monitor win-
dow (see chapter 2.4 "The ASCET Monitor
Window").

Note

ESDL code in conditions or actions is not ana-
lyzed.

e Click on an error message in the monitor win-
dow, "Build" tab, to have the error high-
lighted automatically in the state machine
editor.

Setting up the experimentation environment also works in the same way for all
kinds of components and is described in “The Experimentation Environment"
on page 561. The state machine editor offers state machine animation as an
additional feature.

Using the state machine animation feature:

e Start the offline experiment for the state
machine.

e Set up the experiment as required.
e Switch to the state diagram.
e Right-click on a state.

e Select Animate States from the context
menu.
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Start the simulation.

The simulation runs as normal, but the current
state is highlighted in the state diagram in the
animation color.

Physzical Experiment for: Wammlp Target: >PC< Environment: >Default<

Gad
& @ warmlp

L 13 trigger ]

Changing the animation color:

If you want to change the animation color, proceed as follows.

In the Component Manager , select Tools —
Options.

In the "Options" window, select the "Fonts &
Graphics" tab.

From the "Color of Animated States" combo
box, select the animation color you want.

Click OK.

The animated states are displayed with the
selected color. You can change the animation
color while the experiment is running.

You can look at individual states or transitions while the experiment is running.
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Displaying information about states or transitions:

or

Right-click on a state and select State Info
from the context menu

right-click on a transition and select Transi-
tion Info from the context menu.

The state editor, or transition editor, opens. All
editing facilities are disabled.

State Editor for: coldEngine

E dit

State Caolar

[ | Start State oK

| ellawdit =

Enty | Static | Exit |

LI I” | Hierarchy State

LCancel

|<EsDL> = Edit |
green = falze; ;I
1ed = false;

vellow = falze;

Timer.start[Blink Time):

e

You can look at the actions/conditions
assigned, or specified in ESDL, in the tabs.

Click OK or Cancel to close the window.

You can reset the state machine to its original state while the experiment is

running.

Resetting the state machine:

Right-click on one of the states.

Select Reset Statemachine from the context
menu.

The state machine is reset to the start state.

This does not affect the values of any variables
within the state machine. If the experiment
has not been stopped, it continues normally
from the start state.
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4.3 The C Code Editor

The C code editor is used to specify classes, modules, or continuous time
blocks in the C programming language. Components can be specified in
C code either by typing in the code for the class, or by including existing pro-
grams and modifying them as required.

This section describes how to use the C code editor for specifying classes and
modules. The C code editor is based on the same principles as the block dia-
gram editor For more information see "The Block Diagram Editor"
on page 178.

Creating a C Code component:

e Inthe Component Manager, select a folder
for the new component.

e Select Insert - Class — C Code or
Module - C Code.

Or

¢, @ e use the Insert Class - <Type> or Insert Mod-
- -
ule - <Type> buttons.

—  Use one of the arrow buttons to select the
type C Code.

—  Click on Insert Class - C Code or Insert
Module - C Code.

A new component is created.

e Type in a name for the component and press
<ENTER>.

e On the menu bar, select Component - Edit
Item

or
® press <ENTER>
or

e inthe "1 Database" list, double-click on the
component name.

The C code editor for the new component
opens.

The following illustration shows the C code editor with the most important
parts labelled.
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# C Code for: Class_C Project: Class_C_DEFAULT>PC< (O] ]

Component Diagram Element Edit “iew CodeVariants

TETEFDEA = © ik ENomaz|| & & & & B BB E & | &0 o) =

Elements Sorted by IScope - cale [] |HeadarK
& [ self:Class_C ;ﬂ =

*

method body

"Elements" pane method header

k-
7
ful
a
=
g
3
m
3
=
&
&

Diagrams ®

Main code pane
i{ Yeale () P

"Diagrams" pane ] .rl
% Target |>PC< fackive) j Arithmetic IPhy'sica\ Experin’;“—l

"Target" combo box 4T " Arithmetic" combo box

The "Elements" and "Diagrams" panes work in the same way as in the block
diagram editor. The diagram feature is available, but it only serves to structure
the methods of the component into groups of public and private methods. The
code for the body of each method or process of a C code component is shown
in the code pane, when the method or process is selected in the "Diagrams”
pane. The title bar shows the name of the component, the current project and
the current target.

The "Target" combo box shows the current target. A C code component can
contain code for several targets, but the code has to be specified for each
target individually. This is because C code is platform-dependent; you cannot
assume that C code developed for one platform will run on another platform
without modifications.

Different experimentation arithmetic, e.g. floating point or fixed point is possi-
ble for each target; the C code also has to be specified separately for each of
them. It is possible to copy the code for each target/arithmetic combination to
any other, so you only need to enter the code once, and it can then be adapted
as required.

You will specify the body of a method or process in the code pane. A method
corresponds to a function in C, i.e. it can have several arguments but only one
return value. A process has neither arguments nor return values. The declara-
tion of the function is generated by ASCET; the user has to define only the
content of the function.
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calc (a,b)

{
}

The arguments and return values of the function are specified as in the Block
Diagram Editor.

<user-defined content in C Code >

If you want to include any system libraries, you can do this with an ordinary
include statement. This is written in the header of the class or module. Click on
the "Header" tab of the "Code" pane to display the header. Variables local to
a method are also declared here with normal C-statements. The scope of a
variable is the method or process it has been declared in, i.e. you cannot refer-
ence a variable that was declared in one method or process in another one.

Basic elements are created as in the block diagram editor by clicking on one of
the element buttons. Elements work like elements in components described
by block diagrams, i.e. they can be used in all methods or processes of the
component, and can also be made global. Once you have created an element,
you can reference it by simply typing its name in the "Code" pane.

Similarly, you can define arguments and return values for classes, and mes-
sages for modules, as you would in a block diagram component. However, if
the component is to reference other components there is a difference in syn-
tax; you should therefore decide early on whether the component references
others.

Description of the Menu Options

e Component
— Clean code generation directory
Deletes all files in the code generation directory.
- Touch

Forced regeneration during the next code generation
(Flat » the edited components,
Recursive - the referenced components also).

— Generate Code
Generates the code for a component
— Open Experiment

Starts an experiment.
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Default Project

Allows editing the default project used for experiments w. compo-
nents

(Edit — Opens an editor for the default project,

Resolve Globals - automatically creates a global element for each
imported element in the component for which there is no exported
element,

Delete Unused Globals — deletes unused global elements).

Edit Layout

Opens the layout editor.

Edit Data

Opens the data editor for a component. Search of component data
is possible.

Edit Implementation

Opens the implementation editor Search of component implemen-
tations is possible.

Edit Notes

Opens the Notes editor—you can make notes about the compo-
nent here.

Check Dependency

Checks whether the allocation of formal parameters to the model
parameters is correct.

Export Data

Exports a component data set.

Show Path

Shows the path of an included component.
Copy Path to Clipboard

Copies the path of an included component to the clipboard
(Model Path - model path,

Model asd:// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in a model as hyperlink,
Database Path — database path

Dabase asd.// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in the database as
hyperlink).
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— File out Generated Code

Saves the code generated in the file system
(Flat —» the edited component,
Recursive — the referenced components also)

— View Generated Code

Generates the code for the component and displays it in a text edi-
tor.

The text editor can be selected in the ASCET options window,
"ASCII Editor" node (cf. page 60).

— File Out Generic Code For External Make

Saves the code generated in any directory for processing at a later
point using external tools, e.g. an external Make/Build process.

- Exit
Closes the C code editor.
e Diagram

Note

This menu is also available as context menu in the "Diagrams" pane.

— Analyze Diagram
Analyzes the current diagram (deactivated in the C code editor).
— Add Diagram

Creates a new diagram.
(Public - contains only public methods,
Private — contains only private methods)

— Rename Diagram
Renames a diagram
— Delete Diagram
Deletes a diagram from the component.
- Add Method
Creates a method. Available for classes and modules.
— Add Process
Creates a process.
— Add Trigger / Action / Condition

Deactivated; only available in the state machine editor.

312 The C Code Editor



- Edit
Editing the method/process interface.
— Rename
Renames a method/process.
—  Delete
Deletes a method/process.
- Move Up

Moves a diagram or a method/process
(upwards).

— Move Down

Moves a diagram or a method/process
(downwards).

- Move
Moves methods/processes between diagrams.

— Edit Implementation
Specifies the implementation of a method / process.
Element

Note

The Add Item, Rename, Delete and Edit functions are only avail-
able when ASCET-MD is installed.
This menu is also available as context menu in the "Elements" pane.

— View - Collapse all used to collapse the tree structure in the "Ele-
ments" pane so that only the component is shown.

— View - Expand all expands the tree structure so that the entire
content of the component is visible.

- Add Item

Accepts a component as a complex element.
—  Rename (<F2>)

Renames a diagram element.
— Delete (<DEL>)

Deletes a diagram element.
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The C Code Editor

Show Occurrences

Displays all occurrences of an element (only available for block dia-
grams).

Edit

Editing the configuration of an element.
Edit Data

Editing the data of an element.

Edit Implementation

Editing the implementation of an element.
Set Cache Locking

These menu options are used in connection with ASCET-RP. They
are described in the ASCET-RP user’s guide.

Edit Component
Opens the specification editor for an included component
Replace Component

Replaces a component with another component. The name of the
old component remains.

Show Path
Displays the path of an included component.
Copy Path to Clipboard

Copies the path of an included component to the clipboard
(Model Path — model path,

Model asd:// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in a model as hyperlink,
Database Path - database path

Dabase asd.// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in the database as
hyperlink).

Notes

Opens the notes editor for an included component.

Edit Distribution

Opens an editor for distribution (only for group tables).

Edit Max Size

Opens an editor where you can specify the maximum size of an
array, a matrix or a table.



Copy Elements (<CTRL> + <C>)

Copies an element from the "Elements" list.
Paste Elements (<CTRL> + <V>)

Pastes a copied element into the "Elements” list.
File Out Data

Writes the data from an array or a table to a file.
File In Data

Reads the data for an array or a table from a file.
Export Data

Exports the data set of an included component.

Edit

Element / Data / Implementation

Corresponds to the Edit/ Edit Data / Edit Implementation entry
from the context menu of the element list.

Cut (<CTRL> + <X>)

Cuts the highlighted text.

Copy (<CTRL> + <C>)

Copies the text highlighted.

Paste (<CTRL> + <V>)

Inserts code from the Clipboard

Find / Replace (<CTRL> + <F>)

Opens the editor for finding and replacing C code
Select All (<CTRL> + <A>)

Highlights all the code of the current method or current process
Load from file

Import/insert from a file.

Store to file

Code is written to an external file.

Print

Prints out the current code

Printer Setup

Opens the "Printer Selection" window for printer selection and
setup.
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—  Save (<CTRL> + <5>)

Saves a method or process

e View
—  Show/Hide

Shows/hides several parts of the editor or the component.
(Element List -~ "Elements" pane,
Diagram List » "Diagrams" pane).

¢ Code Variants
— Copy C-Code to

The code is copied (without any changes) to the selected target/
arithmetic combination.

— Copy C-Code from

Copies a Target/Arithmetic combination.

4.3.1 Specifying Components in C Code

One method called cal ¢ is created by default. Creating methods and pro-
cesses, as well as specifying their interfaces, is the same as in the block diagram
editor and is described in "Defining a Component Interface” on page 192.

Creating of basic elements (cf.

page 207) and enumerations (cf. page 208),

including components as complex elements (cf. page 217) and editing notes
(cf. page 220) also works the same way as in block diagrams.

Specifying a method or process:

The C Code Editor

In the "Diagrams" pane, select the method or
process you want to specify.

The name of the method appears on the left
tab.

From the "Target" combo box, select a target.

All targets installed on your ASCET system are
available in the list.

From the "Arithmetic" combo box, select an
arithmetic for the code.

Click on the "Header" tab.

Enter the header information for the class or
method, e.g. local variables, include state-
ments or macros.

Click on the "<method name>" tab.



Enter the code for the method.

Elements Sorted by IScope vl x| cale [xiicont] returniicont | Header

@ [ self::Class_C_Code float y:
* B returnfcalc:icont ¥ = mysin(x):
*E W xfcalciicont return [(y¥y);

Basic elements defined in the "Elements”
pane can be referred to simply by typing their
names. This is however only the case if no ref-
erenced components are used within the com-
ponent.

Repeat for all methods or processes.

As C code is always platform-dependent, you have to specify the code of a
C code component for each platform and each piece of arithmetic individually.
However it is easy to copy code developed for one target/arithmetic combina-

tion for use with another one.

To copy C code for single classes or modules:

To copy existing C code of a single class or module to another target, experi-
ment type, or implementation, use one of the two possibilities described here.

1. Use the menu item Code Variants — Copy C-Code To.

Target I)PC{ [active) vl
Arithretic IObjeu:t Elasedvl
Implementation IImpI (aEﬂVI

Open the module/class in the C code editor.

In the "Target" combo box, select the target
the C code was written for.

In the "Arithmetic" combo box, select the
experiment type the C code was written for.

In the "Implementation” combo box, select
the implementation the C code was written
for.

Now select Code Variants —. Copy C-Code
To.
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e The "Copy C Code to" dialog box opens.

Copy C-Code To:

Code for T t
ode for Targe oK

ES1112¢

»ES1130¢
»Genernic:ClBxe

»PC<

»Generic: TriCore< [active)

Code Gen. Arithmetic

Lancel

Physical Experiment

Quantized Physical Experiment

Implementation E xperiment

Object Bazed Controller Implementation [active)

Implementation

Impl [active]

Select a target in the "Code for Target" pane.

In the "Code Gen. Arithmetic" field, select the
appropriate experiment type.

All experiments can evaluate an implementa-
tion. All implementations defined are shown
in the "Implementation” pane.

Select an implementation.

Once you have completed the selection, the
OK button is activated.

Click on OK.
The C code is copied to the selected controller.

2. Use the menu item Code Variants — Copy C-Code From.

The C Code Editor

In the C code editor, use the "Target", "Arith-
metic", and "Implementation” combo boxes
to set up the target you are using with the
appropriate experiment type and implementa-
tion.



o=

Now select Code Variants — Copy C-Code
From.

The "Selection Required" window opens.

Selection Required

Select Target

»Generic:C16x< - Object Bazed Controller Implementation - lmpl
»Generic:MPCEESS - Implementation Experiment - Impl

Cancel |

Choose the target, experiment type, and
implementation you want to copy the code
from, and click OK.

The C code is copied to the current target.

To edit the code for a method or process:

or

Highlight the section of code you want to edit

select Edit — Select All to highlight the
entire code of the current method or process.

Select Edit — Cut to remove the code high-
lighted and store it on the clipboard.

Select Edit — Copy to copy the highlighted
code to the clipboard.

Select Edit — Paste to paste the code from
the clipboard.

The text you cut or copy is stored on the Windows clipboard and can be
exchanged between other applications (e.g. C development systems). You can
also copy and paste code between methods or processes, or between compo-

nents.

The C Code Editor
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To search and replace C Code:

The C Code Editor

Select Edit - Find/Replace.
The "Find/Replace” dialog box opens

&' Find/Replace

Type the text you want to find into the "Find"
field.

You can use wild cards: # for character, * fora
string of characters.

Type the text that you want to replace the
search text with into the "Replace With" field.

Click the Find Next button to find the next
occurrence of the search text.

The search text is found and highlighted. If the
search text is not found, the message
String Not Found is displayed in the sta-
tus line at the bottom of the dialog box.

Click Replace Selection to replace the high-
lighted text with the text in the "Replace
With" field.

This button is only available if the text has
been found.

Click Replace/Find to replace the highlighted
text and find the next occurrence.

Click Replace All to replace all occurrences.



Click Close to close the "Find/Replace" dialog
box.

Customizing the search criteria:

Saving a method or process:

or

Click the Forward option to search forward
from the insertion point.

Click the Backward option to search back-
ward from the insertion point.

Tick the Case Sensitive box to make the
search case sensitive.

Tick the Wrap Search box to make the search
wrap around the text.

If this option is checked, the search starts from
the insertion point in the direction specified,
and continues from the beginning or end of
the text, back to the insertion point.

Printing the C code:

or

Select Edit — Save

press <CTRL> + <S> to save the current
method or process.

This command is only available if the current
method or process has been changed since it
was last saved. If you switch between meth-
ods without saving, you are asked whether
you want to save the current method.

Select Edit — Print to print the code to your
default printer.

The C Code Editor
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e Select Edit — Printer Setup to select a
printer.

The "Printer Selection" window opens.

& Printer Selection

Frinters:

Tektronix Phazer 550U 1200 dpi on FILE: «

Acrobat PDFwhiter on LPT1:

WWFE177EEACIFLT on Mell:

YWFE177EENFinePrint 2000 on MelS:

Acrobat Distiller on Me00: ﬂl
WWFET77EEACIFTT on NelZ:

YWFET77REACASLID on Nedd: | et
< |_’|_I [zt

e Select a printer in the "Printers" field.
e C(Click on Setup to change the printer setup.

e In the printer setup window, make the set-
tings.

e (lick OK to accept the selection.

The "Printer Font Selection" window opens.

& Printer Font Selection

Foundry: Farnily: Charset;

Imicrosoft j Icourier j |i308859-1 j
Style: Ext. Style: Size:

Imedium j |<n0ne> j |12 j

Cancel | Fized width

e Select the font you want to use.

Bitmap font

e (lick OK to accept the selection.
432 External Editor

The editor available for creating C code is limited and can only carry out simple
operations. Another way of creating code is to select a user defined external
editor (e.g. Notepad, Codewright, etc.). As the external editor is connected via
a file system, files with the suffixes "*. ¢" and "*. h" must be associated with
the editor in the Windows configuration. Without this association, the external
editor cannot be opened from the ASCET environment. However, an error
message indicates that the association is missing.

After using the button for the external editor, the view of the C code editor is
changed. It is divided into an upper section listing all the available methods or
processes of a component and a lower section showing the C code.
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When the external editor is opened, the code for a method or a process is
written to one or more files which are stored in a temporary directory. After
you have finished working, the files first have to be saved in the external editor,
before they can be returned to the ASCET environment. Closing the external
editor from the ASCET environment writes the stored code changes from the
external editor to the ASCET environment, at the same time reading and delet-
ing the temporary file. Code changes made afterwards in the external editor
environment can no longer be returned to the ASCET environment. If you need
to re-edit the code, you must call the external editor from the ASCET environ-
ment again.

Note

In order to return code changes made in the external editor to the ASCET
environment, you must save the code in the external editor first.

Opening an external editor:

% Target Im e Click on the Activate External Editor button

at the bottom of the editor window.
{#sctivate External E ditor]

The view of the C code editor changes. The
"Diagrams" pane disappears, the code pane is
replaced by a selection field and a text field.
All defined methods or processes are listed in
the selection field.

The C Code Editor
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From the selection field, select the method or
process for which you wish to change the

code.

The valid code for the selected method or pro-
cess selected is displayed in the text field for

checking purposes.

4 C Code for: MathFcn Project: MathFen_DEFAULT>PC< =] 3

Component  Diagram  Element  View

TETTELHA — o wixpEimil| o o ¢ BRRAE G| B0

Elements Sorted by IScnpe 'l *

= & O self::MathFen

— & I argfabs::cont

— & P returnfabs::cont
— & B argjacos::cont
— & W returnfacosiicont
— & B argjasin::cont
— & P returnfasin:icont
— & B argjatan::cont
— & W returnfatan:icont
— & B aral/atanz::cont
— & W argzfatanziicont
— & B returnjatanz:icont
& W argfcsiliicont
— & B returnjceil::cont
— & W argfcosicont
— *& W returnfcos::cont
— g W argjcosh:cont

s

Q coth [arg::cont] return: :cont
Q sch [arg:icont] return:icant

Q pi [] return::cont

Q tan [arg::cont] return: icont
Q lag10 [arg: :cont] return::cant
Q min [ :conk;y:icont] return::cont

| start Edit | @
L
End Edt |

I
Ll Update |

|esta &J uopeaypad

if (arg:0)
return 1;
else if (arg<0)
return -1:
else
return 0;

=

e

@ zign [arg::cont] return;: cont

Closing an external editor:

— & W returnjcosh::cont LI
— g W argjcoth: icont —
— & B returnfcoth::cont LI ,@

e C(Click on Start Edit to open the external editor

with the code of the highlighted method or
process.
After the external editor has been opened, the

method or process in the upper dialog field is
marked with a red dot in the symbol.

Edit the code in the external editor.

The C Code Editor

Save the newly created or modified code in
the external editor.

In the C code editor, click on the Update but-
ton.

The current version of the code modifications
in the external editor is transmitted to the
ASCET environment. The code changes are
displayed in the text field.
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This does not close the connection to the
external editor. Thus, you can continue work-
ing in the external editor, making changes
and, when you have saved these changes,
updating them in the ASCET environment.

Click on the End Edit button to stop working
with the external editor.

The connection to the external editor is
closed, the red dot in the method or process
symbol is deleted. Any changes made after-
wards in the open external editor are not
applied.

Close the external editor.

To end the external editor mode:

Click on the Activate External Editor but-
ton.

When you did not click on End Edit first, a
warning is displayed. You are informed that
the content of the external editor is read to
the ASCET environment.

@ “r'ou are in the extemal edit mode. Al files will be filed in.

Be zure pou have zaved them in your external editor.

—  If necessary, save the file in the external
editor to include the most recent alter-
ations.

—  Confirm the warning.

The external editor mode is ended, and the
original view of the C code editor is restored.

Using the External Source Editor

The external source editor allows you to integrate existing C-programs and use
them as part of the specification of a C code component. You can include
either C-source or object code. All the functions contained in an external
source file (for both source and object modules) have to be declared in a
header file that is also part of the component.

The C Code Editor
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External modules also have to be specified separately for each target and arith-
metic. Target and arithmetic selection is as described earlier in this chapter.

Opening the external source editor:

e Click the External Source Editor button.

The external source editor opens

%4 External Source Editor for: MathFen Project: MathFen DEFAULT>PC< M=]E3
Filz=  Edit

Code for Target |>F'EI< [active]
Code Gen. Arithmetic IPhysic:aI E=periment [
Implementation I

Cade | Header I

" o

Integrating an external source file:

e C(lick the "Code" tab.

You can only have one external source filein a
component; this can be either a C code mod-
ule or an object code module.

e (Click on the C Code or Object Code option.

e Enter the functions of the external module
(option C Code only)

e select Edit — Load from File.

The "File Selection" dialog box appears.

e Select the external C code or object module.
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e Click on Open.

The contents of the selected file is written in
the text pane; the original file is not affected.

e Select Edit - Store to File.

The "File Selection" window opens. The con-
tent of the text pane is written to the selected
file.

e Select Edit — Save to save the external mod-
ule.

The same editing commands are available in the external source editor as in
the C code editor.

If an external class contains an external source module, there also has to be a
header file that declares the functions in the source module.

Adding a header file to the source module:

e Click on the "Header" tab.

You can add the header file before or after the
source module.

e Type in the text of the header file or load it as
described above.

e Tick the Use header global tick box to use
the same header file for all your C code.

Header files thus marked are included in each generated *. c file.

Testing the external module:

e Select File - Compile C-Code.

This command calls up the currently selected
compiler and compiles the . ¢ and . h files in
the external module. This does not result in
any executable code, but merely serves as a
test whether the source code is syntactically
correct. If it is not, the compiler will display the
appropriate error messages.
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4.4

The ESDL Editor

The ESDL editor is used to specify components in ESDL code. ESDL components
can either be classes, modules or continuous time blocks. A class in ESDL code
works in the same way as a class specified as a block diagram. When it is used
by another component, it looks and behaves just like a class specified as a
block diagram.

This chapter explains how to create classes and modules in ESDL code. Before
reading this chapter, you should be familiar with creating classes as block dia-
grams, as explained in chapter "The Block Diagram Editor" on page 178. The
ESDL language itself is described in chapter "Body Specification in ESDL" in the
ASCET reference guide.

Creating a class or module in ESDL code:

e In the Component Manager, select a folder
for the new component.

e SelectInsert — Class — ESDL or Module —
ESDL.

Or

¢, @ e use the Insert Class - <Type> or Insert Mod-
- -
ule - <Type> buttons.

—  Use one of the arrow buttons to select the
type ESDL.

—  Click on Insert Class - ESDL or Insert
Module - ESDL.

A new component is created in the selected
folder.

e Type in a name for the component and press
<Enter>.

e On the menu bar, select Component - Edit
Item

or
® press <ENTER>
or

e inthe "1 Database" list, double-click on the
component name.

The ESDL editor for the new component
opens.

The ESDL Editor
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As in the block diagram editor, components specified in ESDL code have meth-
ods or processes, which in turn can contain elements. The same kinds of ele-
ments are available, the interface and the methods are defined in the same
way. The diagrams feature is also available, but it only serves to structure the
methods of the components into groups of public and private methods. The
ESDL code of the class is displayed one method/process at a time in the code
pane of the ESDL editor.

4 ESDL for: Class_ESDL Project: Class_ESDL_DEFAULT>PC< M [=1E3

Component  Diagram  Element  Edit “iew

TEFEFTAED = |l BNomal x| & & & & | 8 5 6 & | &0ifine °0)

L 5 U

Elements  Sorted by |Scope vI = | calc[] |

& O self:Class_ESDL

14

"Elements" pane

asioig By | uoneayneds

code pane

Diagrams

% IMain
L cale O

"Diagrams" pane Ll
% ‘Line 1 | Column 1

The facilities in the menu bar correspond to the features in the C code editor
(see page 310), with two exceptions: the menu options Diagram — Analyze
Diagram and View — Show/Hide - Impl. Casts in Element List are avail-
able in the ESDL editor.

Specifying Classes in ESDL Code

Creating ESDL code:

e Add the methods needed, as described in
"Defining a Component Interface"
on page 192.

e Select a method in the "Diagrams" pane.

e Create the elements you want by clicking on
the element buttons and typing in the names
for the elements.

e Type the code for the method into the code
pane.

You can use an external editor the same way
as in the C code editor (cf. chapter 4.3.2).

The ESDL Editor
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e Select Edit —» Save
or

e press <CTRL> + <S> to save the code of the
current method.

You are asked whether you want to save every
time you switch to another method.

In a textual specification there are no sequence calls; the order in which state-
ments are evaluated is determined by their order in the source code. Elements
and other methods are referred to in the code by their names.

To use implementation casts in ESDL:

Unlike the scenario in the block diagram editor, implementation casts can only
be added to the ESDL editor using a button.

- e Add the required number of implementation
casts using the Implementation cast button.

e Use the implementation casts in ESDL code in
accordance with the rules listed in the "Imple-
mentation Casts in ESDL" chapter of the
ASCET reference guide.

— Implementation casts are referenced by
their names.

—  They are always enclosed in parentheses.

—  They are immediately in front of the ele-
ment they refer to.

— If an implementation cast refers to the
result of an operation, this operation has
to be enclosed in parentheses. The opera-
tion can be part of a larger calculation.

Note
When you apply an implementation cast to a logical variable or expression,
an error message is generated during code generation.

As in the block diagram editor, you can show and hide the display of imple-
mentation casts in the "Elements" list using View — Show/Hide - Impl.
Casts in Elements List (see page 249).
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Editing ESDL code:

It is possible to cut, copy and paste ESDL code between methods or within a
method.

e Select the code you want to edit.
Or

e Select Edit - Select All to select all the code
of the current method.

e Select Edit —» Cut to cut the highlighted text
or Edit - Copy to copy it to the clipboard.

e Click where you want to add the text.

e Select Edit - Paste to paste the text from the
clipboard.

Searching/replacing and printing ESDL code:

A sophisticated search and replace feature is available in the ESDL editor. It
works in the same way as the one for the C code editor and is described in
detail in section "To search and replace C Code:" on page 320.

You can print out ESDL code the same way as C Code (cf. "Printing the
C code:" on page 321).

Specifying Modules in ESDL

Specifying modules in ESDL code works in the same way as specifying classes,
except that processes are defined rather than methods. Furthermore, it is pos-
sible to define messages in modules. When specifying classes, the message
buttons are greyed out in the ESDL editor, when specifying modules they are
active.

The ESDL Editor
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443 Analyzing ESDL Components

After you have created a block diagram, you will usually want to experiment
with it to see whether it works as intended. The procedure is the same as for
block diagrams; see "Analyzing Components" on page 258.

Note

For an individual ASCET module, code can be generated and simulated with-
out project context only in the physical experiment. For the other code gen-
erators the module must be integrated into a project. A so-called default
project can be defined for each class or module for that purpose. This is the
only way to access the implementation information. Without project con-
text, the conversion formulas as well as all implementations of imported
entities are missing.

As for block diagrams, you do not have to generate the complete code each
time, there is an analysis function.

To analyze a diagram:

e Select Diagram - Analyse Diagram to ana-
lyze the current ESDL component.

The diagram is checked for syntactic errors.
Detected errors are listed in the ASCET moni-
tor window.

e (lick on an error message to have the error
highlighted automatically in the ESDL editor.

derivatives [] |

Elements Sorted by IName 'l

x

C{D self:Mass ¥ local.ddt (v local);
*F H Fucont v local.ddt (—g+F/m)
*F O gicont

*E P micont
*E B vicont
*& v _locali:cont
& B oxicont
*& 7 x_locali:cont

astindd By | uopeaymads g_

=0l x|

il

Monitor - Build |

%@ CODE GEMERATION
%@ M azz [Component]

% O derivatives
@ ERROR: Syntax eror line: 2 pos: 19

I~ show hidden messages @ al ¢ Errors  Warnings ¢ Information

|i|Enors: 1/ Wamings: 040 Infos: 040
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Specifying Continuous Time Blocks

Continuous time blocks (CT blocks) are used to describe models of the techni-
cal processes controlled by ASCET embedded software specifications. Entire
control loops can be modelled and tested within ASCET in this way. CT blocks
are discussed in detail in chapter "Continuous Time Systems" in the ASCET
reference guide.

CT blocks are specified in the same way as other components, i.e. they can be
specified either as block diagrams, C code or ESDL code. There is, however, a
difference in functionality between CT blocks specified as block diagrams and
those specified in code.

Basic continuous time blocks specified in code are used to model basic physical
components, such as wheels, brakes, or hydraulic conduits. These components
are typically described in terms of differential equations, which are more easily
specified in code than as block diagrams. They are then combined into larger
assemblies with continuous time structure blocks specified as block diagrams.

It is possible to reference standard ASCET classes, but this only makes sense if
those classes are used as records, i.e complex variables. It is not possible to use
algorithms specified as standard classes in continuous time blocks.

This chapter shows how to specify continuous time blocks both as block dia-
grams and in code. The editors used are the same ones as for standard -ASCET
classes, with slight variations. Only the differences from standard class specifi-
cation are discussed here, so you should be familiar with the chapters "The
Block Diagram Editor" on page 178, "The C Code Editor" on page 308 and
"The ESDL Editor" on page 328.

Continuous Time Blocks as Block Diagrams

To specify a continuous time block:

e In the Component Manager, select a folder
for the new block.

e Select Insert - Continuous Time Block -
Blockdiagram.

e Type in a name for the component and press
<ENTER>.

e From the menu bar, select ComponentEdit
ltem

or
e press <ENTER>

or
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e inthe "1 Database" list, double-click on the
component name.

The block diagram editor for CT blocks opens.

& BDE for: CT_Block_Diagram [ Main ] Project: CT_Block_Diagram_DEFAULT [PC/Physical] = =] 3
Component  Diagram  Element  Edit  Yiew
+ = x = [[2 =||[<Show an> ||[100% =l
N[ WP * ol 5|8 % § @ Eomero ]
Elements  Sorked by I j ® > Q
C{D self i CT_Block_Diagram ﬁ'
Er.
g
[
m
Diagrams * g
@ [Main 3
{bimit ()
1.} derivatives ()
1.} update ()
{..} directOutputs ()
{..} nondirectOutputs )
{..} terminate ()
{..} stateEvents ()
1.} events () -
{..} dependentParameters () 4 | | 4

As mentioned elsewhere, a CT block specified as a block diagram consists
mainly of basic blocks which are then connected graphically to form a larger
assembly. Specifying the diagram is very similar to specifying classes, the most
important differences are listed below:

e There are only four operators available: addition, subtraction, multipli-
cation and division. If more complex non-linear operators are required,
they can be specified as separate blocks.

* The basic elements that can be defined in a CT block are different, with
the exception of characteristic lines and fields. These work in the same
way as in classes. The basic elements that can be defined in CT blocks
are discussed in section "Block Interfaces” in the ASCET reference
guide.

e Thereis only one diagram in a CT block; additional diagrams cannot be
defined. The diagram can be hierarchical, however.

¢ Interfaces need not be defined. A set of methods is predefined when
the CT block is created. These cannot be changed and additional meth-
ods cannot be defined.
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e Only classes and other CT blocks can be referenced. Classes can only be
used to define records, not to specify functionality. When a class is ref-
erenced, you are asked whether it is to be used as an input or an out-
put.

e There are no sequence calls in a CT block. The order for evaluation is
determined automatically.

Apart from these considerations, all the block diagram editor features work in
the same way as for classes, and all the commands available here have the
same effect.

Continuous Time Blocks as C Code

The considerations applying CT blocks as block diagrams are valid for
CT blocks as C code. too, i.e. everything works in the same way as for classes,
except for the points listed above. One difference between continuous time
blocks specified as block diagrams and as C code is that the basic elements
that can be defined are different. CT blocks in C code are discussed in section
"Modeling in C" in the ASCET reference guide.

CT blocks specified as C code are used mainly to specify basic components for
a process model. The differential equations used to model these components
can be specified more quickly and concisely in code than in a block diagram.

To create a continuous time block:

e In the Component Manager, select the folder
for the new block.

e Select Insert — Continuous Time Block -
C Code.

e Type in a name for the component and press
<ENTER>.

e Select Component - Edit Item
or

e press <ENTER>

or

e inthe "1 Database" list, double-click on the
component name.

The C code editor for CT blocks opens.
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# C Code for: CT_C_Code Project: CT_C_Code DEFAULT>PC< M[=]E3
Component  Element Edit “iew Code Variants

NP T~ %545 = |[scalar 7|1 B2 [[diect ~|E B B & & | &[omine Po)

[

Elements Sorted by IName w| x| init[] |Header | (zl
& O selfcT_C_code ;ﬂ ﬁ'
2
é:‘
=
=l
Diagrams x %”
=
[ ] Main @

b init O

1.} derivatives ()

{..} update ()

1.} directOutputs ()
{..} nondireckQutputs ()

{..} terminate () -
1.} stateEvents () é LIJ
B

1.} events ()
{..} dependentParameters ()

Target |>PC<(acti\uj Arithmetic IPhysicaj|

e Selectdirect ornondirect from the right
combo box in the button bar.

e Typeinthe code orimport external modules as
required.

Using the C code editor is described in detail
in chapter 4.3.

CT blocks specified in C code support either direct or nondirect outputs, but
not both. You can set this in the "Block Behavior" combo box. If you selected
di rect, only the di r ect Qut put s[] method is available, with nondi r ect
only the nondi r ect Qut put s[] method is available. See section "Algebraic
Loops" in the ASCET reference guide for details on direct and nondirect out-
puts.

Continuous Time Blocks in ESDL

Again, specifying CT blocks in ESDL is similar to specifying classes with the
exception of the differences listed above. The same basic elements are avail-
able in ESDL as for CT blocks specified in C code; the two types of blocks serve
the same purpose.

To create a continuous time block:

* In the Component Manager, select the folder
for the new block.
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e Select Insert —» Continuous Time Block -
ESDL.

e Type in a name for the component and press
<ENTER>.

e Select Component - Edit Item
or

® press <ENTER>

or

e inthe "1 Database" list, double-click on the
component name.

The ESDL editor for CT blocks opens.

@ ESDL for: CT_ESDL Project: CT_ESDL_DEFAULT>PC< =1 B3

Component  Element  Edit Wiew

NP T OS]t & |87 6 5 | & o]
Elements Sorted by IName 'l x| init[] |

(& O self:CT_ESDL

L

Iasmmg &J uopREayads g_

Diagrams 4
@ [Main

{bimit ()

1.} derivatives ()

1.} update ()

{..} directOutputs ()

{..} nondirectOutputs )

{..} terminate ()

{..} stateEvents ()

1.} events ()

{..} dependentParameters ()

e Type in the code for the block.
Using the ESDL editor is described in detail in "The ESDL Editor" on page 328.

Experimenting with Continuous Time Blocks

It is possible to run offline experiments with individual CT blocks. The blocks
can be complex, i.e. they can reference other blocks. It is not possible, how-
ever, to conduct hybrid experiments in this way. Hybrid experiments consist of
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both classes and CT blocks and are used to simulate control loops consisting of
a controller and a process model. These loops can be experimented within
projects.

Experimenting offline with individual CT blocks works in the same way as
experimenting with classes (see "Analyzing Components"), except that there
is no event generator. A solver has to be specified instead.

To experiment with a continuous time block:

e In the Component Manager, select the block
you want to experiment with.

e Select Build —» Experiment — Offline to
open the experimentation environment for
the block.

You can also start the experiment from the
editor.

4 Physical Experiment for: Mass Spring Target: >PC< Environment: >Default<

File Elementz Diagrams Experiment “iew

GISEHE [n > 0 » | sl r2¥ R AEC Q|

'|<New Calibration E ditar: j '|<2. Murneric display: j 'I 10 i’

'E E E‘ = Mazz_Spring -» Main |

Elements ;I
!u dT J
B Mass_Spring
&0 Force

T H input
&0 Mass Force F ¥ F Mass
B output n n
¥ ¥
B B
Force Masz
K — _>l_I

e Set up the data generator, measurement and
calibration windows and run the experiment.

Except for the solver configuration, the offline experimentation environment
works as normal. Using the experimentation environment is described in "The
Experimentation Environment" on page 561.
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To configure the solver:

e Select Experiment - Open CT Solver.
or

E e (Click on the Open CT Solver button.

Solver configuration x|
Solver configuration |
Block IMass_Spring j
. :
Fixed-step solver
dr | 0.005
h | 0.0005

OF Cancel |

e Select the solver from the "Integrator" combo
box.

Depending on the selected method, different
parameter fields are shown.

e Setthe dT and h parameters.

Note

With online experimentation, (cf. "Online and
Offline Experimentation" on page 437), dT is
set in the "OS" tab of the project editor. The
input field in the "Solver Configuration" win-
dow is disabled; changes during measurement
are not possible.

e C(lick OK.

The solver is always specified for the entire model (global integration). When
experimenting in a project context, a separate solver can be specified for each
block separately (multirate). It is possible to change the solver during the exper-
iment. The following solvers are available:

e Adams-Moulton 2
e FEuler
e Mulstep 2

Specifying Continuous Time Blocks
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Heun

Runge-Kutta 4

Variable-step Dormand/Prince RK5
Variable-step Calvo 6(5)
Variable-step Dormand/Prince RK8
Variable-step implicit RK2
Variable-step implicit RK4
Variable-step implicit Gear 1
Variable-step implicit Gear 2

For the first five solvers, only the dT and h parameters can be set. There are
additional parameters for the Gear 4 solver. The solvers are described in "Solv-
ing Differential Equations — Integration Algorithms" in the ASCET reference
guide. The parameters have the following meaning:

dT is the communication time frame, i.e. the interval in which the block
communicates with the outside.

his the integration step size, i.e. the interval for internal calculations.
Initial h is the integration step size for solvers with variable step size.

Minimum h and Maximum h are upper and lower limits for the h
parameter which is calculated according to the model dynamics when
the variable step size solvers are used. Maximum h must be less than or
equal to dT.

Relative error and Absolute error are the relative error and abslute error
allowed for the calculation of h; available for solvers with variable step
size.

Max. iterations is the maximum number of iterations used to calculate
the h parameter. Once the specified number of steps has been carried
out, the h value at that point will be used.

Monitoring the Cycle Time

In the "OS" tab of the project editor, ASCET offers the possibility to measure
the cycle time of a timer task (see "The Monitoring Option" on page 400).

To activate the cycle time monitoring:

* Open a CT block.

Specifying Continuous Time Blocks



Or

Select Component — Default Project —
Edit to open the default project for the
CT block.

Open a hybrid project (cf. chapter 4.8.7
"Hybrid Projects" and "Projects and Hybrid
Projects" in the ASCET reference guide).

Activate the "OS" tab of the project editor.

In the "Tasks" list, you find the tasks automat-
ically defined for the CT block (cf. section
"Combining Continuous Time Blocks With
Modules" in the ASCET reference guide).
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I | Iiny, Petiad | [s]
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Select the si mul at e_CT1 task.

From the "Pre-/post hooks" combo box, select
Moni t ori ng.

The monitoring variables for each task are
generated during the next code generation
for an experiment. You can show them in the
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4.6

measure windows or write them to the data
logger (offline experiment only, cf. "The Data
Logger" on page 597).

Elements

$ O ControllerT est
@ cycleStatTime_simulate_CT1
@ cvcleTime_simulate_CT1 \
and \ L
@ dT_simulate CT1 €——o— qultorlng
&5 @ IdieCon variables

<& @ Prochiodel /
@ rurlime_viclation

@. SignalCony
o Un

For CT blocks, you have to keep the following in mind. The simulation of
projects containing CT blocks allows the setting of two parameters for a
selected solver:

e the external communication interval dT (cf. "External Communication
Interval dT" in the ASCET reference guide)

¢ and the integration step size h (cf. "Integration Step Size h" in the
ASCET reference guide).

The cycle time for the simulation task si mul at e_CTn sums up all integration
steps performed during one dT step. Thus, the higher the ratio dT/ h is, the
higher is the cycle time. A correction factor cannot be specified, however,
because other factors as the size and type of the model contribute as well.

A CT block specified with Simulink, on the other hand, does not distinguish
between dT and h; both have the same value. If such a CT block is imported
into ASCET, you have no possibility to change the solver or h within the exper-
iment. To obtain comparable cycle times for CT blocks specified with ASCET or
Simulink, the integration step size of the Simulink model has to be chosen for
both dT and h in the ASCET block.

The Boolean Table Editor

A Boolean table mirrors logical behavior. Its columns contain several logic
inputs and outputs whose values can be specified. The lines, so-called combi-
nations, contain the various combinations of input values and the respective
output values. In other components, a Boolean table is used as logic connec-
tion. You can attach notes to a Boolean table, like other components (cf.
page 220).

The Boolean Table Editor



With the Boolean table editor, you can specify the Boolean table. ESDL code
describing the specified output behavior is generated automatically when the
editor is closed. The inputs are generates as logical variables; for each output,

a respective method is created.

Creating a Boolean table:

e In the Component Manager, select the folder
for the new table.

e Select Insert — Boolean Table
or
@ e click on the Insert Boolean Table button.
A new Boolean table is created.
e Enter a name for the component and press
<ENTER>.

e From the menu bar, select Component -
Edit Item

or
e press <ENTER>

or
e Double-click on the selected element.

The Boolean table editor is opened.
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Manipulations of the interfaces are not possible in this editor. In addition,
inputs and outputs cannot be edited from the "Elements" pane. Therefore,
most menu items from the other editors do not exist here; the browse display
mode has also been omitted.

The background colors of the table can be selected in the ASCET option win-
dow (see "Options for Table Editors" on page 57).

Description of the Menu Options

e Component
— (lean code generation directory
Deletes all files in the code generation directory.
— Touch

Forced regeneration during the next code generation
(Flat —» the edited component,
Recursive — disabled for Boolean tables).

— Generate Code
Generates the code for a component.
—  Compile
Compiles the generated code.
— Open Experiment
Starts an experiment.
— Default Project

Allows editing the default project used for experimenting with
components

(Edit — opens an editor for the default project,

Resolve Globals - automatically creates a global element for each
imported element in the component for which there is no exported
element,

Delete Unused Globals — deletes unused global elements).

— Edit Layout
The layout editor opens.
— Edit Data

Opens the data editor for a component. Search of component data
is possible.
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Edit Implementation

Opens the implementation editor. Search of component implemen-
tations is possible.

Edit Notes

Opens the Notes editor - you can make notes about the component
here.

Check Dependency

Checks whether the allocation of formal parameters to the model
parameters is correct.

Export Data

Exports a component data set.

Show Path

Shows the path of an included component.
Copy Path to Clipboard

Copies the path of an included component to the clipboard
(Model Path - model path,

Model asd:// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in a model as hyperlink,
Database Path — database path

Dabase asd.// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in the database as
hyperlink).

File out Generated Code
Saves the code generated in the file system

(Flat - the edited components,
Recursive - the referenced components also)

View Generated Code

Generates the code for the component and displays it in a text edi-
tor.

Generates the code for the component and displays it in a text edi-
tor.

The text editor can be selected in the ASCET options window,
"ASCII Editor" node (cf. page 60).

File Out Generic Code For External Make

Saves the code generated in any directory for processing at a later
point using external tools, e.g. an external Make/Build process.

The Boolean Table Editor
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Exit

Exits the Boolean table editor.

¢ Inputs

Add

Adds a new input and places it behind the last existing input.
Insert

Adds a new input and places it to the left of the selected input.
Delete

Deletes the selected input.

Rename

Renames the selected input.

Move Left

Moves the selected input to the left.

Move Right

Moves the selected input to the right.

e Outputs

The Outputs menu is used to edit outputs. The commands function in
the same way as the Inputs menu.

e Combinations

Add
Adds a new combination after the last line of the table.
Insert

Adds a new combination and places it above the selected combina-
tion.

Delete

Deletes the selected combination.

Move Up

Moves the selected combination upwards within the table.
Move Down

Moves the selected combination downwards within the table.

The Boolean Table Editor



e View
—  Show/Hide

Shows/hides several parts of the editor or the component.
(Element List - "Elements" pane,
Diagram List —» "Diagrams" pane).

Specifying Boolean Tables

Two entries X1 and X2 and one output Y1 are created by default for a Boolean
table, as well as four combinations (1 - 4) for the possible input settings. The
output values of all combinations are set to O (f al se).

You can edit the input and output values of each combination.
Specifying inputs and outputs:

e In the table area, click on the input or output
value you want to modify.

5]
E’ A combo box appears.

] e Select the value you want to assign from the
combo box (0 -fal se, 1-true).

.m!\J.—‘l

Note
Besides 0 and 1, entries can have the value *
(undefined).

If you want to add further inputs or outputs, proceed as follows:
Adding inputs or outputs:

e Select Inputs - Add or Outputs - Add
or

e right-click in the table area and select
Inputs - Add or Outputs - Add from the
context menu.

One input or output is added.
Or

The Boolean Table Editor 347



348

Adjust the number of inputs or outputs in the
"Inputs” or "Outputs" field with the arrow
buttons.

The specified number of inputs or outputs is
Created.

Newly created inputs are set to * (undefined)
by default, new outputs to O (f al se).

Combinations can be added by Combinations — Add or via the "Combina-

tions" field.

You can now specify the input and output values as described above. Instead
of editing each value by hand, you can generate a default matrix automatically.

Generate a default matrix:

Create the desired number of inputs.
Click on the Default Matrix button.

Enough combinations are created to include
every possible input setting. The number of
outputs is unchanged; all output values are set
to 0 (f al se). If, for example, you have cre-
ated three inputs and one output, Default
Matrix will give the following result:

1 ®2  [#3 |N

=N Bl =l il Bl IR B

0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

ol o]l ol o] ol al o =

Deleting inputs and outputs or combinations:

Inputs, outputs or combinations can be deleted as follows:

The Boolean Table Editor

Select tie input, output or combination you
want to delete.

In the table area, select the input, output or
combination you want to delete.



e Select Inputs — Delete, Outputs - Delete
or Combinations — Delete

or

e right-click in the table area and select
Inputs - Delete, Outputs — Delete or
Combinations — Delete from the context
menu.

The selected input, output or combination is
deleted.

Or

e Adjust the number of inputs, outputs or com-
binations in the "Inputs”, "Outputs" or
"Combinations" field with the arrow but-
tons.

The appropriate number of inputs, outputs or
combinations is deleted.

Renaming inputs or outputs:

You can rename inputs and outputs. Combinations cannot be renamed.

e Inthe table area, highlight the input or output
you want to rename.

e Select Inputs — Rename or Outputs -
Rename

or

e Right-click on the highlighted input or output
and select Inputs - Add or Outputs - Add
from the context menu.

A dialog window opens.
e Enter the new name and confirm with OK.

Shift Table Columns and Rows:

You can shift the columns containing the input and output values, as well as
the combination rows.

e Inthe table area, highlight the input you want
to shift.

e Select Inputs — Move Left or Inputs —
Move Right

or
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e right-click on the highlighted input and select
Inputs —. Move Left or Inputs . Move
Right from the context menu.

The content of the column is shifted to the left
or right, respectively. The names of the col-
umns keep their original order.

e Shift outputs with Outputs — Move Left or
Outputs —» Move Right.

Note

Inputs can only be exchanged with inputs, and
outputs with outputs. It is not possible to
exchange the last input column with the first
output column.

e Shift combinations with Combinations -
Move Up or Combinations —. Move Down.

If you have inserted the input and output values manually, or if you have
deleted inputs or outputs, you should check the table for consistency.

Checking the Table:

e When you have set up the table according to
your wishes, click on the Check Matrix but-
ton.

If different output values are assigned to com-
binations with identical input values, the
respective lines are marked with red borders.

1 ®2  [#3 |N

0
1
0
1
0
1
0
0
1

] o~y @ o) ey My
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0 0
0 0
0 1
0 1
1 0
1 0
0 1
1 1
1 1

e Remove the redundant combinations with
Combinations - Delete.
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4.7

To experiment with a Boolean table, you can start the ecperiment via the Open
Experiment for selected Experiment Target button, as with any other com-
ponent.

The Editor for Conditional Tables

A conditional table maps logical behavior (in the same way as the Boolean
table). Its columns and rows create a logical matrix with different conditions
and instructions.

Basic elements can be used in a conditional table. It is also possible to access
public methods of added classes. The functionality of a conditional table is the
equivalent of an | f ..Then..El sel f ..Then construction. Every line corre-
spondstoan | f or El sei f query. Fig. 4-1 shows an example of a conditional
table. The first three columns ("cont", "log" and "enum_1") contain the con-
ditions linked by AND; the following columns (“out”, "disc" and “"methods")
contain the relevant instructions.

cont log enum_1 aut disc methods
1. > E‘IIDD ==tue (==Speed |[=1000 |=5 ClazskvZ. doThiz(cont.aut)
<
2 =00 |==tue [==5peed |=00 =10 ClazzaBC. doThat()
3 > 00 == falze [== Distance |=-100.0 |=Clazs Getd[) | ClazstBC doThat|)
<1.0 ClazsvZ. doT hiz(out,cont)
default * * * =314153 (=0 *

Fig. 4-1 Conditional Table — Example
The example in Fig. 4-1 corresponds to the following code:

if ((cont >-1.0) & (cont < 0.0) && (log == true)
&& (enum 1 == Speed))({

out = 100.0;

disc = 5;

Cl assXYZ. doThi s(cont, out) ;
} else

if ((cont == 0.0) && (log == true)
&& (enum 1 == Speed))({

out = 0.0;

disc = 10;

Cl assABC. doThat () ;
} else

The Editor for Conditional Tables



352

if ((cont > 0.0) & (cont < 1.0) && (log == fal se)
&& (enum 1 == Distance)){

out = -100.0;

disc = dassX GetA();

Cl assABC. doThat ()

Cl assXYZ. doThi s(out, cont);

} else {
out = 3.14159;
disc = 0;

}

A conditional table is activated by calling a trigger method. On activation, the
relevant row is detected and the instructions and calculations contained in it

are executed.

Conditional tables are ESDL classes which are specified in a special editor for
conditional tables. Conditions and instructions are entered in two separate
areas of the table, condition and instruction area. Each area has a settable
number of columns and its own freely selectable background color (see
"Options for Table Editors" on page 57).

To create a conditional table:

or

&

or

or

The Editor for Conditional Tables

In the Component Manager, select the folder
for the new table.

Select Insert — Conditional Table

click on the Insert Conditional Table button.

Enter the component name and press
<RETURN>.

A new conditional table is created.
Select Component - Edit Item

press <RETURN>



e double-click the selected element.

The conditional table editor opens.
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The public trigger method t ri gger is created automatically in every case. It is
mandatory and cannot be deleted or renamed. You cannot add additional

methods or diagrams.

The "methods" column is also created automatically. It is always at the end of
the instruction area and cannot be deleted or repositioned. The table is empty
apart from the "methods" column.

Chapter 4.7.1 describes how to set up a conditional table, chapter 4.7.2
describes the specification of the conditions and instructions and chapter 4.7.3
describes experimenting with conditional tables.

Description of the Menu Functions

e Component
— Clean code generation directory
Deletes all files in the code generation directory.
— Touch

Forced regeneration during the next code generation
(Flat - the edited component,
Recursive - the referenced components too).

— Generate Code
The code for one component is generated.

The Editor for Conditional Tables
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Compile

Compiles the generated code.
Open Experiment

An experiment is launched.
Default Project

Allows the editing of the default project which is used when exper-
imenting with components

(Edit — opens an editor for the default project,

Resolve Globals - automatically generates a global element for
every imported element of the component for which there is no
exported element,

Delete Unused Globals - 16scht nicht genutzte globale Elemente).

Edit Layout
The layout editor opens.
Edit Data

The data editor for a component opens. Data of one component
can be searched.

Edit Implementation

The implementation editor opens. Implementations of one compo-
nent can be searched.

Edit Notes

Opens the notes editor — this is where notes on the component can
be made.

Check Dependency

A check is carried out to see whether the allocation of the formal
parameters to the model parameters is correct.

Export Data

Exports the dataset of a component.

Show Path

Shows the path of an included component.
Copy Path to Clipboard

Copies the path of an included component to the clipboard
(Model Path - model path,

Model asd:// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in a model as hyperlink,
Database Path — database path

The Editor for Conditional Tables



Dabase asd.// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in the database as
hyperlink).

— File Out Generated Code

Saving the generated code in the file system
(Flat - the edited component,
Recursive - the referenced components too).

- View Generated Code

Generates the code for the component and displays it in a text edi-
tor.

The text editor can be selected in the ASCET options window,
"ASCII Editor" node (cf. page 60).

— File Out Generic Code For External Make

Saves the generated code in a directory of your choice to be pro-
cessed later with separate tools, e.g. in an external Make/Build pro-
cess.

- Exit
Exits the conditional table editor.
Element
(is also available as a context menu in the "Elements" area)
Note

The Add Item, Rename, Delete and Edit functions are only avail-
able when ASCET-MD is installed.

— View - Collapse all collapses the tree structure in the "Elements”
area so that only the component itself can be seen.

— View - Expand all expands the tree structure completely so that
the entire content of the component is displayed.

- Add Item

Adds a component as a complex element.
—  Rename (<F2>)

Renames a selected diagram element.
— Delete (<DEL>)

Deletes a selected diagram element.

The Editor for Conditional Tables
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Show Occurrences

Shows all occurrences of an element (only in the block diagram edi-
tor).

Edit

Edits the configuration of a selected element.
Edit Data

Edits the data of a selected element.

Edit Implementation

Edits the implementation of a selected element.
Set Cache Locking

These menu options are used in connection with ASCET-RP. They
are described in the ASCET-RP user’s guide.

Edit Component
Opens the specification editor for a selected added component.
Replace Component

Replaces a component by another component. The name of the old
component is retained.

Show Path
Shows the path of a selected added component.
Copy Path to Clipboard

Copies the path of an included component to the clipboard
(Model Path — model path,

Model asd:// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in a model as hyperlink,
Database Path - database path

Dabase asd.// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in the database as
hyperlink).

Notes

Opens the notes editor for a selected added component.

Edit Distribution / Edit Max Size

As conditional tables can only contain scalar basic elements, these
menu functions are disabled.

Copy Elements (<CTRL> + <C>)

Copies one or more selected elements from the "Elements" list.
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Paste Elements (<CTRL> + <V>)
Adds one or more copied elements into the "Elements" list.
File Out Data / File In Data

As conditional tables can only contain scalar basic elements, this
menu function is disabled.

Export Data

Exports the dataset of an added component.

Column
(is also available as a context menu in the table area)

Add

Adds a new column
(Condition — in the condition area,
Instruction — in the instruction area).

Delete

Removes the selected column (without deleting the relevant ele-
ment).

Move Left
Moves the selected column to the left.
Move Right

Moves the selected column to the right.

Row
(is also available as a context menu in the table area)

Add

Adds a new row

Delete

Deletes the selected row.
Move Up

Moves the selected row up.
Move Down

Moves the selected row down.

The Editor for Conditional Tables
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e View
—  Show/Hide

Shows/hides different parts of the editor.
(Element List - "Elements" list,
Diagram List —» "Diagrams" list,

Description of the Buttons

1 2 3 4 5 6 7 8 9 10
TETETE $¥ .88 F F @3

1. Variables (Logic, Signed Discrete, Unsigned Discrete, Continuous)
2. Enumeration

3. Add a Column

4. Delete a Column

5. Add a Row

6. Delete a Row

7. Move Column Left

8. Move Column Right

9. Move Row Up

10. Move Row Down

1 12

152 %2 [l &l || &= | osfline (PC) 5]

11. Generate Code

12. Open Experiment for selected Experiment Target
Unnumbered buttons are always disabled in the conditional table editor.
4.7.1 Setting Up a Conditional Table

By default, the conditional table contains no elements. The table is empty apart
from the "methods" column. You have to add all the elements, columns and
rows required. You cannot add columns until you have created at least one
element; you cannot add rows until there is at least one column in the condi-
tion area.
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To add elements:

Conditional tables can contain scalar basic elements, enumerations and classes
as elements. The tri gger method can contain arguments but no return

value.

1. Basic elements, enumerations

HF R F CF SCE
L 5§ U C E

2. Complex elements

Click on one of the variables or enumeration
buttons to create a basic element or an enu-
meration.

A corresponding element is added to the "Ele-
ments" list.

Enter a name for the element and press
<RETURN>.

Add a class as described on page 217.

Note

You cannot add special classes such as state
machines, CT blocks, Boolean tables or condli-
tional tables.

3. Arguments and method-local variables of the t ri gger method

or

Select the t ri gger method from the "Dia-
grams" list.

Select Edit from the context menu

double-click the name of the method.

The interface editor opens. Astri gger can-
not have a return value, the "Return" tab is
missing.

Add the required arguments as described on
page 193.

Add the required method-local variables as
described on page 195.

Method-local variables are only available
within the conditional table.

The Editor for Conditional Tables
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You can edit the data and implementations of the elements in the usual way;
for more details consult the sections 4.11 "Editing Data" and 4.12 "Editing

Implementations”.

To make the elements accessible outside the conditional table, you have to
activate the get or set ports of the elements (if available) or declare the ele-
ments as global. There is no other way of accessing elements in a conditional

table.

To make elements accessible for external communication:

1. Using Get/Set Ports

The Editor for Conditional Tables

or

Select an element from the "Elements"” list.
Select Element - Edit

select Edit from the context menu to open the
element editor.

Depending on the element selected, the
appearance of the element editor may vary
(see chapter 4.10.1). The "Scope" field as well
as the options Set() and Get() are always
available.

Activate the Set() option to add an input for
the element.

The element can now be written from outside
the conditional table.

Activate the Get() option to add an output for
the element.

The element can now be read from outside
the conditional table.

The inputs and outputs created in this way can
be seen as connections in the layout of the
conditional table.

|
disc disc —

Clasz_ConditiohalT able



2. Using global elements

e Select the Imported option in the "Scope”
field if the element was defined in another
component/another project and is to be used
in the conditional table.

e Select Exported if you define the element in
the conditional table and want to use it in
other components/projects.

Once you have added an element, the menu functions for creating columns for
conditions and instructions are activated.
Note

The Add a Column button can create columns in both the condition area
and in the instruction area. Select an existing column to determine the area
for the column to be created; this activates the button.

A variable, an enumeration or an argument is assigned to every column when
it is created. Complex elements cannot be assigned to the columns; they are
only used in the specification of conditions or instructions.

To create columns in the condition area:

You can create up to 100 columns in the condition area.
e Select Column - Add - Condition.

This function can be reached via the menu bar
and the context menu of the table area

or

e activate the column next to which you want to
add the new column.

The Editor for Conditional Tables
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¥ % = e C(Click Add a Column.

The "Select Variable" window opens. It con-

tains a list of all existing variables which as yet
have not been assigned to a column of the
condition area.

IE Select Yariable =] B3

Select a variable to add to Conditional T able.

oK I Lancel |

e Select a variable from the list.

You can assign each variable exactly once to a
column of the condition area.

e Click OK to close the window.

A column with the name of the selected vari-
able is generated in the condition area. If the
column created is the first of the entire table,
the "Default" row is created at the same time.

Elerents Sarted by IName j %y in_cont  [methads
[ self::Class_ConTab default  |* *
M in ik
S

s [ in_disc::sdisc
& O in_enum::Calors
O in_log:leg
& 0O out_1:cont
*& O out_z::cont

The new column is created on the right-hand side of the condition area if it
was created with the menu function Column - Add - Condition. If you
used the Insert a Column button, the new column is created to the right of
the selected column.

To create columns in the instruction area:

You can create up to 100 columns in the instruction area.

e Select Column - Add - Instruction from
the menu bar or the context menu

or
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e activate the column next to which you want to
add the new column.

e C(Click Insert a Column.

The "Select Variable" window opens. It con-
tains a list of all existing variables which as yet
have not been assigned to a column of the
instruction area.

e Select a variable from the list.
You can assign each variable exactly once to a
column of the instruction area.

Note

Arguments of thet r i gger method cannot be
assigned in the instruction area.

e Click OK to close the window.

A column with the name of the selected vari-
able is generated in the instruction area. Even
if the column created is the first of the entire
table, no row is created.

Elements Sorted by IName j * Iout_l methods

& [ self:Class_ConTab
*& O in_cont::cont
*8 O in_disc::sdisc
& O in_enum::Colors
*0 0 in_log::lag

M out 1::cont]
O out_2:icont

The new column is created to the left of the "method" column if it was cre-
ated with the menu function Column - Add - Instruction. If you used the
Insert a Column button, the new column is created to the right of the
selected column.

To create rows:

If at least one column has been created in the condition area, you can add
rows. A conditional table can contain up to 100 rows; as the "default" row is
already specified, you can add 99 rows.

e Select the row after which you want to add
the new row.
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e Select Row - Add from the menu bar or the
context menu

or
e click Add a Row.

The new row is added after the one selected.
If you have not selected a row or selected
"default", the new row is added immediately
before the "default" row.

The elements of the row all initially contain an
asterisk. For details on how to specify condi-
tions and instructions, refer to chapter 4.7.2.

in_cont  |in_disc out_1 methods

1.
default

To move columns:

You can move columns but only within an area.
e Mark the column you want to move.

e Select Column - Move Left or Column -
Move Right from the menu bar or the con-
text menu

B B or
Move Coumn Left) o click Move Column Left or Move Column

? S | % nght
Mave Calurmn Right The. CEltumn is moved one position to the left
or right.

The first column of an area cannot be moved to the left; the last column of an
area cannot be moved to the right.

The "methods" column cannot be moved; it is always the last column in the
instruction area.

To move rows:

The further up the table a row is, the higher its priority. You can move the rows
and thus influence the priority of the condition specified in it.

e Mark the row you want to move.
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= B el

or

Select Row - Move Up or Row - Move
Down from the menu bar or the context
menu

click either Move Row Up or Move Row
Down.

The row is moved up or down a row.

The first row cannot be moved up; the last numbered row cannot be moved

down.

The "default" row cannot be moved; it is always the last row of the table.

You can remove columns, rows and elements from the table.

To remove columns:

B= = #

Delete a Column

To delete rows:

or

Select the column you want to remove.

Select Column - Delete from the menu bar
or the context menu

click Delete a Column.

The selected column is removed. The assigned
element is not, however, removed but still
remains in the "Elements” list and can be
reassigned.

& E
Delete a Row

To delete elements:

or

Select the row you want to remove.

Select Row - Delete from the menu bar or
the context menu

click Delete a Row.
The selected row is deleted.

or

Mark the element you want to delete in the
"Elements" list.

Select Element - Delete
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e select Delete from the context menu
or
e press the <DEL> key.
A confirmation window opens.
e Confirm deletion with OK.

The element is deleted from the list. If it was
assigned to a column, the column is also
deleted.

Note

If the deleted element was part of the specifica-
tion of a condition or instruction, this specifica-
tion is not deleted automatically. You must
make any necessary changes manually.

4.7.2 Specifying a Conditional Table

All cells of the newly created columns and rows initially contain an asterisk (*).
You have to enter the real conditions and instructions manually.

Conditions: The cells in the condition area can contain conditions in the fol-
lowing format:

== <=b, > b, <b, >b, I=b, *

e b is either a value, an element or the name of a public method of a
referenced class. Complex expressions formed from these in ESDL syn-
tax are possible.

e The asterisk means that any value is possible; it is used when the col-
umn element is of no significance to the current row.

- °°;“D e Several conditions can be specified in one cell, separated by a line
' <00 break. These are interpreted as being AND-operated.

Note
The cells in the condition area of the "defaults" row cannot be edited. They
always contain an asterisk.
Instructions: The cells in the instruction area can contain assignments in the
following format:

= b, class.nmethod(<variables>), *
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e bisavalue, an element or the name of a public method of a referenced
class. Complex expressions formed from these in ESDL syntax are pos-

sible.

e d ass. net hod(<vari abl es>) denotes a method call; this form of
the instruction is only permissible in the "methods" column. All public
methods of the referenced classes can be invoked.

* The asterisk means that no instruction (value assignment or method
call) is defined in the relevant column.

You can only use elements and classes contained in the "Elements" list to
specify conditions and instructions. Otherwise an error message is created dur-

ing code generation

Note

Syntax and semantics are not checked during the specification of conditions
and instructions. Make sure your entries are correct, particularly when enter-
ing method names. Error messages are not created until code generation.

To enter a condition or an instruction:

in_disc

in_cont
1. B *

default I *

Double-click the cell you want to edit.
The cell becomes an input box.
Enter the condition or the instruction.

Conditions and instructions are entered as
pure character strings.

Note

No check is made to see whether different rows

in

the condition area contain identical condi-

tions.

A cell in the instruction area can also contain
several rows. Each row is interpreted as an
individual assignment (see figure) or method
call ("methods" column).

oLt methods

=-100.0 ClasztBC.doT hat{]

= out + cont Clagg<rZ. doT higlout,cont)
= MathFcn.cos(out]

Click somewhere in the table area to accept
the entry.
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To alter column width:

If the width of a column is too small for the instructions or conditions con-
tained in the cells, you can widen it.
e Move the mouse pointer to the right-hand
vertical limitation of the column.

= Dist(:DJDD.D The mouse pointer becomes a double arrow.
|

e Drag the column limitation to the left or right
to change the width of the column.

When you exit the editor, the column width is
reset to the default value.

To use methods in conditions/instructions:

There is a way of avoiding errors when entering method names.
e Mark the cell in which you want to use a
method.

e C(Click the table area with the right-hand mouse
button and select Insert Method from the
context menu.

The "Select Variable" window opens. It con-
tains a list of all public methods of all refer-
enced classes.

IE Select Yariable =] B3

Select a variable to add to Conditional T able.

Clazs. Geth[]
ClazsvZ. doT hizfinl:cont, in2::cont]
ClazsdvZ. calc_1(a:cont, bcont)

oK I Lancel |

e Select the method you want to use.
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e Click OK.

The name of the method is inserted in an indi-
vidual row at the end of the cell.

If the method has arguments, the names
defined in the class are entered.

3. > 00 ==lalze |=-1000 | IR T e
<1.0 Clazs. Getal | Clazg<rZ. doThisfind::cont, in2::cont)
Clazz Geta[)

e You have to edit the inserted method call.

—  Enter existing variable names from your
conditional table instead of the specified
argument names.

— Insert a comparing operator in the condi-
tion area (see page 366).

— Add the assignment character = in the
instruction area (apart from the "meth-
ods" column) and remove the asterisk if

necessary.
3 > 0.0 ==falze |=-100.0 |=Class* Getd() |ClazsABC daThat()
<1.0 ClazgdrZ. doT his{out,cont]
1= Class+ GetA[)

Experimenting with Conditional Tables

Once you have specified the table completely, you can generate code and exe-
cute experiments as for other components (see chapter 4.1.10 "Analyzing
Components"). Only the Diagram — Analyze Diagram function available
for block diagrams and ESDL components is not available for conditional
tables.

The following problems may occur during code generation:

¢ Any incorrect entries made when specifying the conditions and
instructions result in error messages.

¢ If you have specified identical conditions in different rows of the con-
dition area, all corresponding | f ..Then...rows are generated during
code generation but only the first one is taken into consideration when
the table is evaluated.
No warning is displayed as there is no check of the content of the table.
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¢ [f you delete, add or move enumerators in an enumeration used by
the conditional table, this may lead to inconsistencies in the conditional
table. A relevant error message may be displayed during code genera-
tion.

¢ [f you delete an enumeration used by the conditional table from the
database , the enumeration is treated as an undefined element in
code generation; a corresponding error message is displayed.

The conditional table can only be invoked via the t ri gger method. The fol-
lowing steps are executed every time the table is invoked:

1. The method arguments of the t ri gger method are processed and
the values assigned to the elements.

2. Asearch takes place for a suitable condition. As soon as a suitable con-
dition is found, the search is canceled, even if there are other suitable
conditions specified further down.

If there is no suitable condition, the default condition (" default" row)
is selected.

3. The instructions belonging to the condition found are executed.

Astrigger cannot have a return value, the results of the instructions
have to be transferred using Get Ports (see page 360). To ensure data
consistency at all times, it is not recommended that you use global vari-
ables.

As with all ESDL components, the code is displayed for an offline experiment
in the "Physical Experiment" window. This is the only point at which the user
sees the ESDL code.

=% Class_ConditionalTable_1 -» tigger [] |

Source

=
if

if[cont == 0.] &% (log == true] &% (snum_1 == Speed]j{out = 0L0; disc = 10; ClassABC.doThat{); } els

f

=3
iff{lcont < 1.0) && [cont > 0.0) & (log == false) & [enum_1 == Distance]}{out = -100.0; disc = Classx. Geth(); ClassABC. doThat{): ClassvZ. doThislout.cont): } else
{out = 314152 disc =0, 1;

-
1| | »

You can set up and execute the experiment as described in chapter 6.1 "The
Experimentation Environment".
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4.8

The Project Editor

A project in ASCET defines the functionality of an embedded software system
and is used as the basis for generating code for the embedded system. This
kind of specification can be executed on various experimental targets and is
capable of running in real-time. Fixed point code for microcontrollers can be
generated once an implementation transformation for the embedded soft-
ware system has been defined. This fixed point code can then be run on micro-
controller targets in fullpass or bypass experiments.

Alternatively, a project can be used to model a control loop consisting of a
combination of continuous time blocks and modules. In this case the continu-
ous time blocks are used to describe the process model, and the modules are
used to describe the controller. This model can then be experimented with on
an experimental target.

A project is developed in a modular manner, by first developing and testing the
individual components of the system, and then combining them into a project.
Developing a project involves the following steps:

e Selecting the modules that make up the system. The definitions of the
components are referenced, i.e. if the definition of a component is
changed, this change directly affects all the projects that use the com-
ponent.

¢ Defining the overall control flow of the embedded software system by
setting up the real-time operating system.

e Specifying the implementation transformation for generating code
with fixed point arithmetic. In order to define this implementation, the
transformation formula must be included in the project.

Like components, projects can have multiple data sets and implementations.
Therefore when executable code is generated from the formal definition the
appropriate variant has to be chosen. The current variant of a project is defined
by selection of the data set (this is also possible when experimenting with com-
ponents only) and of the implementation transformation.

Defining an implementation is only necessary for generating code with fixed
point arithmetic. When only floating point arithmetic is needed (e.g. in a
bypass environment) the implementation transformation need not be defined.

The code generation can be adjusted for a specific project by selecting the
code variant and the target platform for which code is to be generated. Code
can be generated for three types of arithmetic: floating point arithmetic, fixed
point arithmetic and quantized floating point arithmetic. The latter is a simula-
tion of fixed point arithmetic based on floating point arithmetic, where the
effects of quantization can be studied, and the quantization and the value
bounds can be changed interactively while executing the code.
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To create a new project:

e In the Component Manager, select a folder
for the new project.

e Select Insert — Project

za=x| o click on the Insert Project button.

e Type in the name for the new project and
press <ENTER>.

* A new project is created.

e From the menu bar, select Component —
Edit Item

or
e press <RETURN>
or

e inthe "1 Database" list, double-click on the
project name.

The project editor opens.

Like components, projects are stored in the database with the exception of the
test projects generated by the specification editor. Individual projects are
assembled, set up and experimented with in the project editor. All the opera-
tions described above are accessible from the project editor.

$ Project Editor for: ContiollerTest [PC/Physical]

Component Diagram  Element Exbias Search AS&M-2MC Global Elements  Simulink RTIO View

FleS | n | TFTETELED= - [miEENmI &0 00 |6 8RB 8 EEE Eoter

Elemerts  Sorted by [Mame -] x| 22 Grophics | 05 | & Formulas | 6 mpl, Type | 88 corm. | 2] Binding | B3 Fies | “y
WD self::ContrallerTest |+
B dTedT g
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4.8.1

The "Elements" pane provides a tree-like view of the components making up
the project. This list displays the modules referenced by the project and also the
components they reference. It can be expanded and collapsed. The elements
of a project used for communication between the modules and components
are global in the context of the project.

Default Project for a Component

A test or default project can be created for each component created with a
specification editor. However, the default project does not appear in the Com-
ponent Manager, as it is created directly from the specification editor. Similarly,
the default project is set up in the project editor and this also includes experi-
menting with the default project. Project editor functions and operations are
described in the following chapters and sections.

To edit a default project:

e In the specification editor, select
Component - Default Project - Edit.

The project editor opens for the test project.

e In the specification editor, select
Component - Default Project —. Resolve
Globals.

A global element is created for each imported
element in the component for which there is
no exported element (see also "Defining Glo-
bal Communication" on page 388).

The project editor is not opened.

e In the specification editor, select
Component - Default Project - Delete
Unused Globals.

Global elements not used int he component
are deleted from the component’s default

project.

The offline experimentation environment available for components is embed-
ded in the offline experimentation for the default project. Besides the offline
experimentation environment, ASCET provides an online experimentation
environment for projects. In the online experimentation environment the
projects are executed in real-time with the behavior defined in the real-time
operating system.
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482 Description of the Menu Options

e Component
— Clean code generation directory
Deletes all files in the code generation directory.
- Touch

Forced regeneration during the next code generation
(Flat - the edited component,
Recursive - the referenced components also).

— Generate Code (<CTRL> + <F7>)
Generates the code for the project.
—  Compile
Compiles the generated code.
— Link Only
Links the object files of a project to an executable hex file.
— Build (<F7>)

Generates, saves and builds executable code for the target
selected. Results are stored in the database.

—  Build from directory] (<ALT> + <F7>)

Generates, saves and builds executable code for the target
selected. Results are written to a directory, but not stored in the
database.

—  Rebuild All (<SHIFT> + <F7>)

A complete regeneration of the entire project and all its compo-
nents. This command produces the same result as Component -
Touch - Recursive followed by Component - Build.

— Transfer Project
Transfers the project to the selected experiment.

The button is only enabled when you have selected the target
ES1130, ES1135, or Prototyping from the build options and the
entry | NCA or | NTECRI O from combo box "Experiment Target".

— Open Experiment
Starts an experiment.
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Flash Target

The code generated by ASCET is written to the flash memory of the
experimental target instead of to the RAM. A startup routine for
booting from the flash memory is integrated into the code. The tar-
get hardware will now execute the ASCET model after each reset.

Reconnect to Experiment

Restores the connection to the experiment running on the selected
target.

Default Project

Allows editing of the default project used for experimenting with
components. (Active in the component editors only.)

Edit Data

The project editor opens for the project. Search of project compo-
nent data is possible.

Edit Implementation

The implementation editor opens for the project. Search of project
component implementations is possible.

Edit Notes
Opens the Notes editor for notes about the component.
Edit Project Properties

Opens the “Project Properties” dialog window used to specify the
project settings (see "Project Settings" on page 407).

Check Dependency

Checks whether the allocation of formal parameters to the model
parameters is correct.

Export Data

Exports a component or project data set.
Show Path

Shows the path of an included component.
Copy Path to Clipboard

Copies the path of an included component to the clipboard
(Model Path - model path,

Model asd:// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in a model as hyperlink,
Database Path — database path
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Dabase asd.// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in the database as
hyperlink).

File Out Generated Code

Saves the code generated in the file system.
(Flat - the edited component,
Recursive - the referenced components also)

View Generated Code

Generates the code for the project and displays it in a text editor.
The text editor can be selected in the ASCET options window,
"ASCII Editor" node (cf. page 60).

File Out Generic Code For External Make

Saves the code generated in any directory for processing at a later
stage using external tools, e.g. an external Make/Build process.

Exit

Exits the project editor.

e Diagram

Store To Cache

The component specification is saved in the cache. (It is not saved
permanently in the database.)

Analyze Diagram

Analyzes the current diagram.
Load Diagram

Loads a diagram.

e Element

The Project Editor

View - Collapse all used to collapse the tree structure in the "Ele-
ments" pane so that only the component is shown.

View — Expand all expands the tree structure so that the entire
content of the component is visible.

Add Item

Accepts a component into a project.
Rename (<F2>)

Renames a component.

Delete (<DEL>)

Deletes an instance of a component.



Show Occurrences

Displays all the occurrences of an element (block diagram editor
only).

Edit

Edits an element configuration.

Edit Data

Edits element data.

Edit Implementation

Edits the implementation of an element.
Set Cache Locking

These menu options are used in connection with ASCET-RP. They
are described in the ASCET-RP user’s guide.

Edit Component
Opens the specification editor for an included component.
Replace Component

Replaces a component with another component. The name of the
old component remains.

Show Path
Displays the path of an included component.
Copy Path to Clipboard

Copies the path of an included component to the clipboard
(Model Path - model path,

Model asd:// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in a model as hyperlink,
Database Path — database path

Dabase asd.// link - path in the ASCET protocol format that allows
opening/referencing an ASCET component in the database as
hyperlink).

Notes

Opens the Notes editor for an included component.
Edit Distribution

Opens an editor for distribution (only in group tables).
Edit Max Size

Opens an editor where you can specify the maximum size of an
array, any table or matrix.
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Copy Elements (<CTRL> + <C>)

Copies an element from the "Elements" list.
Paste Elements (<CTRL> + <V>)

Pastes a copied element into the "Elements” list.
File Out Data

Writes the data from an array or a table to a file.
File In Data

Reads the data for an array or a table from a file.
Export Data

Exports the data set from an included component.

e Extras

Copy C-Code From

Copies C-code from another target.
Global Replace Formula

Replaces a formula recursively.
Update Implementations

Updates all the implementations of a project.

e Search

Apart from a more limited search range, the commands function in the
same way as in described in "Browsing the Database" on page 133.

The Project Editor

Component

Searches the project for a component.

References to component

Searches the project for references on a given component.
Declaration of method

Searches the project for the defining component of a given
method/process.

References to methods
Searches the project for a method or process.
Declarations of element

Searches the project for the defining component of a given ele-
ment.



References to element

Searches the project for a component using a given element.
Senders of message

Searches the project for modules that send a given message.
Receivers of message

Searches the project for modules that receive a given message.
Find/Replace ESDL or C code

Searches/replaces a string in included C code or ESDL components

ASAM-2MC

Write
Creates application files.
Read Hex. File

Reads application files.

Global Elements

Resolve Globals

This procedure automatically creates a global element for each
imported element in a module for which there is no exported ele-
ment.

Delete Unused Globals
Deletes unused global elements.

The following menu options are only available when certain tabs have been
selected.

"Graphics" Tab

View

Show/Hide - Element List
Shows/hides the "Elements" list.
Redraw

Redraws the diagram.

Rebuild Connections

Smoothes fragmented connections that were created during auto-
matic conversion of operator implementations (see page 508).

Undo (<CTRL> + <7>)
Reverses the most recent action.
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—  Redo (<CTRL> + <Y>)

Reverses an undo command.
— Show Hierarchy Path

Displays the highest hierarchy path level.
— Parent Component

Opens an editor for the including component. This option is only
available when an included component is being edited.

— Parent Hierarchy Level

Displays the hierarchy path.
— Page frame Portrait

Displays the diagram in portrait format.
— Page frame Landscape

Displays the diagram in landscape format.
- Grid

Modifies the grid in the drawing area.
—  Print Diagram

Prints the content of the "Graphics" tab (see page 265).
— Save as Postscript/ Bitmap/ RTF/ GIF

Saves the diagram in the format specified.

"OS" Tab

e Operating System
— Copy From Target
Converts a project from a selected target to the current target.
— Copy To Target
Converts the project to a selected target.
e Application Mode

Note

The menu functions are also available as context menu in the "Applica-
tion" field.

- Add

Creates a new operating mode.
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Rename

Renames an operating mode.

Delete

Deletes an operating mode.

As Start Mode

Defines the operating mode as start mode.
As Default CT-Mode

Sets the operating mode as standard mode for CT blocks.
Assign

Assigns an operating mode to a task.
Show inTasks

Selects all the tasks to which the operating mode selected is
assigned.

Show Init Tasks

Selects all the initialization tasks to which the operating mode is
assigned.

Process

The menu functions are also available as context menu in the "Processes"
pane.

Assign
Assigns a process to a task.
Show in Tasks

Shows all occurrences of a process in the "Tasks" pane.

Task

The menu functions are also available as context menu in the "Tasks"
pane.

Add
Creates a task.
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Rename

Renames a task.

Delete

Deletes a task.

Move Up

Moves the process upwards within the task.

Move Down

Moves the process downwards within the task.
Deassign Application Modes

Removes an operating mode from the current task.
Deassign Processes

Removes a process from the current task.

Delete Undefined Processes

Deletes undefined processes from the current task.
Open Module

Opens the module which contains the selected process.
Show in Processes

Shows all occurrences of a process in the "Processes" pane.
Show in Application Modes

Selects all operating modes belonging to a task.
Set Cache Locking

These menu options are used in connection with ASCET-RP. They
are described in the ASCET-RP user’s guide.

"Formulas" Tab

Global Formulas

Note

The menu functions are also available as context menu in the tab.

The Project Editor
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Adds a formula.
Rename

Modifies the formula name.



"Impl.

Delete

Deletes the formula.

Edit

Opens the Formula editor.
File Out

Stores formulas in a file
(All = all the formulas,
Selected - selected formulas).

File In

Adds formulas from a file
(All = all the formulas in the file,
Select — formulas selected in the file).

Select all (<CTRL> + <A>)

Selects all formulas.

Type" Tab

Global Implementations

Note

The menu functions are also available as context menu in the tab.

Add

Add an implementation type
(cont - model type cont ,

sdisc - model type sdi sc,
udisc - model type udi sc)

Rename

Changes the name of an implementation type.
Delete

Deletes the selected implementation types.
Edit

Opens the editor for implementation types.
Copy implementation

Copies the current settings of the selected implementation type to
the database clipboard.
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"Files" Tab

Paste implementation

Pastes the current settings from the database clipboard to the
selected implementation type.

File Out

Files out implementation types into an XML file
(All - all implementation types,
Selected - selected implementation types).

File In

Files in implementation types from an XML file
(All - all implementation types in the file,
Select — selected implementation types in the file).

Select all (<CTRL> + <A>)

Selects all implementation types.

Project Files

Note

The menu functions are also available as context menu in the tab.

The Project Editor

View

Shows the project file with the associated application.
Edit

Edits the project file with the associated application.
Add

Adds an external file.

Delete (<DEL>)

Deletes a file.

Update

Updates selected project files.

Write Selected File(s)

Writes selected project files to the default directory.
Write Selected File(s) to

Writes selected project files to the selected directory.



4.8.3

—  Write All Files

Writes all the project files belonging to the project to the default
directory.

— Replace With Backup Contents

Replaces selected project files with backup versions from the data-
base.

— Show Default Path
Shows the path of the default directory.
— Explore Default Path
Opens the Explorer with the path of the default directory.
— Copy From Target
Converts a project from a selected target to the current target.
—  Copy To Target
Converts the project to a selected target.
—  Select all (<CTRL> + <A>)

Selects all project files.

Specifying a Project

Modules and continuous time blocks are included by adding them to the "Ele-
ments" pane of the project editor as in other specification editors.

To include a component in a project:

e In the project editor, select Element -
Add Item.

The "Select Item..." dialog opens.

e From the "1 Database" list in the "Select
ltems..." window, select the component you
want.

e Click OK.

The component is added to the "Elements”
pane of the project.

Each module used in a project has an instance name. As in the specification
editors, each component is given a default name when it is included in a
project. This name only applies only to the instance of the module in the
project and has no influence on the original module.
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To rename a component:

e Inthe "Elements" pane, select the module
you want to rename.

e Select Element — Rename.
e Type in the new name and press <RETURN>.

To delete an instance of a component:

e Inthe "Elements" pane, select the component
you want to delete.

e Select Element - Delete.

The module instance is deleted. This has no
effect on the component in the database.

It is possible to open the appropriate editor and edit any component that is
part of a project from within the project editor. Editing a component from
within a project has the same effect as editing it from the Component Man-
ager, namely that the functional description is changed which affects all the
instances of the component.

When opening a specification editor from within the project editor, the current
project settings become active in the specification editor. If, for instance, the
current project is set to fixed point code generation, the component editor will
also be set to fixed point code generation. Only floating point code generation
is available if the specification editor is started from the Component Manager.

To edit a component in a project:

e Inthe "Elements" pane of the project editor,
select the component you want to edit.

e Double-click on the component name
or

e select Element - Edit Component
or

® press <RETURN>.

The editor opens for the component you want
to edit.

It is possible to edit the data and implementation of elements within a project,
and to read and write data to and from them. All the commands work in the
same way as in the block diagram editor.
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You can attach notes to the project or to the included components. When
documentation is generated automatically, the notes are included.

To edit the notes for a project:

e If you want to edit the notes of the project,
select Component — Notes.
Or

* Inthe "Elements" pane or in the "Graphics"
tab, select the included component whose
notes you want to edit.

e Select Element - Notes.

The notes editor opens for the database item
selected. For details see "Notes"
on page 693.

When editing a project that was written for a different target, the C code and
operating system (see page 392) settings may be copied from the other target,
experiment type, or implementation.

To copy the C code for an entire project:

To copy the C code for all classes and modules of a project from another tar-
get, experiment type, or implementation, proceed as follows.

e In the project editor, select the appropriate tar-
get and code generation options for your tar-
get, as described in chapter 4.8.8.

e Select Extras — Copy C-Code From.

The "Selection Required" window opens.

& Selection Required

Select Target

- Implementation Experiment - Impl
:C16x< - Object Based Controller Implementation - Impl
»Generic:MPCEESS - Implementation Experiment - Impl

Cancel |

e Select the target you want to copy the code
from, and click OK.

The target code is copied to your target.
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484 Defining Global Communication

In components, the flow of data is organized through the interface elements
of the components, i.e. by defining inputs and arguments and reading outputs
and return values. In a project, communication is defined via imported and
exported elements; these function like global variables. These elements are
mapped onto each other according to their names, which have to be identical
for two elements to be mapped. Therefore it is necessary to assign the names
in the modules so that they will match in the project.

An element can be exported either by a module or by the project itself. Each
exported element can be imported several times by other modules, but an ele-
ment can only be exported once. If two modules within a project contain an
exported element of the same name, an error message is displayed.

Elements can also be created in the project. They are then linked to elements
with the same name in the modules. Binding is always automatic, i.e. the user
can only influence the binding of imported and exported elements by assign-
ing matching names to them.

To view the binding of variables in a project:

* In the project editor, click on the "Binding"
tab.

by Graphicsl DSl \6'; Formulasl {Q} Irnpl. T_l,lpel ﬁ:’ Comm. HZH Binding | Filez

Label Imported by Exported by
B & dradr MywProject
FI_tModule
FT1_Module
*E memany:cont PI_Madule PT1_Madule
& r_norinal:mesglcont] FT1_Module PI_Module
& FI_Module:PI_Moduls MyPraject
¢ PT1_Module:PT1_Madule - MpProject
e temp:mesgleont] Pl_Module PT1_Module
™ Unbound only

The variable bindings for the project are
shown.

® You can tick the Unbound Only check box at
the bottom of the dialog tab to filter the list.

There are two included components and four global elements in the example
above:
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e The variable dT exported by the MyPr oj ect project. This variable is
always created by default in the project and imported by all the refer-
enced modules.

e The two included modules PI _Mbdul e and PT1_Modul e.

e The n_noni nal message exported by the PI _Mbdul e. A Send mes-
sage is defined with this name. It is imported by the module
PT1_Modul e, where a receive message with the same name is
defined.

e The message t enp, which is exported from PT1_Modul e and
imported by Pl _Mbdul e.

e The variable menory, which is exported by PT1_Modul e and
imported by Pl _Mbdul e.

By default, send messages and send&receive messages are defined as exported
elements, whereas receive messages are defined as imported elements. It is
possible to change these assignments. Variables always have to be declared
explicitly as either imported or exported elements. If an element is imported by
more than one module this is indicated by a hierarchical display, as in the case
of the dT variable in the example above.

If you find that an element is erroneously exported more than once, you can
open the exporting component from the "Binding" tab.

To open a component from the "Binding" tab:

e Inthe "Imported by" or "Exported by" col-
umn, right-click on a component and select
Open Module from the context menu.

=22 Graphicsl DSI (’; Formulasl {Q} Impl. Typel @ Comnm. I]ZI] Binding |

Label Imported by Exported by
B @ dTadr MyProject

FI_Module
TS Open Module |

*E memory:cont Fl_Module = [PTT_Module

& n_naminal:mesglcant] PT1_Module PI_Module

¢ Pl_Module::Pl_Module MyProject

A nTa GioaaonTe Lo bAuBrmiant

Or

e Double-click on the component you want to
edit.

The editor for the selected component opens.
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Click the "Comm™ tab for a different view of the element mappings showing
the messages defined within the project only. This shows the implicit data flow
through send and receive messages.

=22 Graphicsl DSI (’; Formulasl {Q} Impl. Type @ Camr. ||]2|] Bindingl Filez

Label Sender of Receiver of
&% n_naminal:mesglcant] PI_Module PT1_Module
b ternp::mesglcont] PT1_tModule Pl_Module

I~ Without Send/Beceive Meszages

This view only shows the messages and in which modules they are defined as
send or receive messages. Activate the field at the bottom of the Dialog tab to
filter this view.

A global element is created automatically for each imported element in a mod-
ule for which there is no exported element. These two elements are then
bound to each other.

To define global elements in a project:

e Select Global Elements - Resolve Globals
to resolve the global elements.

Note
This command must be executed before an

experiment can be started with this project.

Global elements that are created and not used in the project can be removed
with the Delete Unused Globals command.

To delete unused global elements:

e Select Global Elements — Delete Unused
Globals to delete all the unused global ele-
ments.

Defining the Scheduling in the OS Editor

The scheduling of processes is the second major operation performed in the
project editor. The operating system does not activate individual processes
directly. Instead, processes are grouped together by activation mode into
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sequences called tasks. These tasks are activated by the operating system and
on activation the sequence of processes assigned to the task is executed in the

given order.

Note

All the settings in the operating system editor must be specified separately
for each target. However, the settings can be copied between targets.

Operating System Settings

To set up the operating system:

Click on the "OS" tab in the project editor to
open the operating system editor

2% Graphics as I (’: Formulasl {Q} Impl. Typel ﬁ:’ Comm. | ﬂgﬂ Bindingl Filesl

Freemp. Levels ID i’ Coop. Levels |2D

i’ v Enable Monitoring:

Application Modes Tasks
0 - inactive 1 - init [active]
1- active [START/CT] 33 2 - Task_10ms [active) Type j'
2 - ozmode 3- Task_100ms [active]  Priaiy 0 =
4 - Task_1z [active] . ZI
<« Scheduling ¥ l
ISR Source vl

Processes

E3 18 display::E3 18 disp
E3 7_boardcomp:E3_7_be

i

I~ Unused processes only

¥

<<

ElENENE

Period [s]
[relay [5]
Max. nurber of 0 i’
Activations

I” | Autostart
I”| Deadline I—[S]
I | Hin. Period I [s]

pre-/post hooks I - l

In the "Preemp. Levels" and "Coop. Levels"
fields, set the number of co-operative and pre-
emptive levels for the project.

The number available depends on the imple-
mentation of the real-time operating system
on the current target. If the target is a PC, for
instance, there are no pre-emptive levels avail-
able, because pre-emptive multitasking is not
possible in the PC implementation of the
operating system.
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e When you want to use the debugging func-
tion, activate the Enable Monitoring option.

The settings of the operating system for the current target can be copied to
another target, or the settings from another target can be copied to the cur-
rent target. Switching between targets is discussed in "Project Settings"
on page 407.

To copy operating system settings:

e Select Operating System - Copy To

Target.

Or

e Select Operating System - Copy From Tar-
get.

The "Selection Required" dialog box opens.

& Selection Required  [H[=][E3

Select Target

»ES1130¢
»Genernic:ClBxe
»Genernic:MPCESE

»Generic: TriCore

Cancel |

e Select a target and click OK.

The settings are either copied from the current
to the selected target, or the other way round,
depending on which command was chosen.

Tasks and Processes

This section describes how to set up an operating system schedule using the
operating system editor.

To create a task:

e Select Task - Add.
A new task is created.

* Inthe "Tasks" pane, type in a name for the
new task and press <ENTER>.

Once you have created the tasks required, you can add processes to each task.
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To assign a process to a task:

Processes or
E3 18 dizplay:E3 18 33 | L4
dizplay_100ms
enlan 10 or
€4 | °
= L2 7 hamrdmmene O 7T

or

In the "Tasks" pane, select the task to which
you want to assign a process.

In the "Processes" pane, select the process
you want to assign to the selected task.

Select Process — Assign

click on the >> button

select Assign from the context menu

drag the process from the "Processes" pane
onto the desired task using the mouse.

The process is assigned to the task and will be
executed each time the task is scheduled.

To deassign a process from a task:

To deassign a process, proceed as follows.

or

or

or

In the "Tasks" pane, select the process you
want to deassign.

Select Task — Deassign Processes

click on the << button (see figure above)

select Deassign Processes from the context
menu

drag the process from the "Tasks" pane into
the "Processes" pane using the mouse.

The process is removed from the current task.

The order of processes within a task determines the order in which the pro-

cesses are executed.
To shift a process in a task:

To shift a process in a task, proceed as follows.
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e |nthe "Task" pane, select a process.

e Select Task — Move Up or Task — Move
Down to specify the position of a process in
the task.

To open a component from the "Tasks" pane:

If you want to edit a process, you can open the corresponding component
from the "Tasks" pane.

e Inthe "Tasks" pane, select the process you

want to edit.

e From the menu bar, select Tasks — Open
Module

or

e select Open Module from the context menu
or
e Double-click on the process.
The corresponding component editor opens.
To check assignments of application modes, tasks and processes:

1. To see the origin of a process assigned to a task proceed as follows:
e Inthe "Tasks" pane, select a process.

e Right-click on the process and select Show in
Processes from the context menu

or
e select Tasks — Show in Processes.

In the "Processes" pane, the selected process
is highlighted.

2. To see the task a process is assigned to proceed as follows:
e Inthe "Processes" pane, select a process.

e Right-click on the process and select Show in
Tasks from the context menu

or
e select Process — Show in Tasks.

In the "Tasks" pane, the selected process is
highlighted.
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3. To see which application mode was assigned to a task, proceed as fol-
lows:

* Inthe "Tasks" pane, select a task.

e Right-click on the task and select Show in
Application Modes from the context menu

or

e select Tasks — Show in Application
Modes.

In the "Application Mode" pane, the assigned
application mode is highlighted.

4. To see which tasks are assigned to an application mode, proceed as
follows:

e Inthe "Application Mode" pane, select an
application mode.

e Right-click on the application mode and select
Show in Tasks from the context menu

or
e select Application Mode -, Show in Tasks.

In the "Tasks" pane, the assigned tasks are
highlighted.

Basic Task Settings:

The configuration of a task determines its priority among other tasks, its trig-
ger mode and other details relating to task activation and execution.

To set up a task (basic settings):

1. Trigger Mode
The following trigger modes are available:

— Alarm tasks are triggered once at the beginning of every period
defined in the "Period" field.

— Init tasks are triggered only once, on start-up of the application
mode they are assigned to.

— Software tasks are triggered by operating system commands.

— Interrupt tasks are triggered by hardware events. The hardware
events available depend on the target. If, e.g., the target is a trans-
puter board, an event task could be triggered by data arriving on
channel 0.
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Timetable tasks (micro-controller targets with ERCOSEX support
only) are alarm tasks written into a timetable. Thus, runtime can be
saved (at the price of enhanced memory requirement).

e From the "Type" combo box, select a trigger
mode.

2. Scheduling

e Inthe "Scheduling” combo box, assign one of
three possible scheduling modes to the task.

This option is not available for init and inter-
rupt tasks.

cooperative If you select cooperative, the task will interrupt a running

task of lower priority only after the currently running pro-
cess is finished.

preenptive If you select preemptive, the task will interrupt a running

task with lower priority immediately. The currently running
process is interrupted and will be resumed after the inter-
rupting task is finished.

non- Neither the current process nor the running non-preempt-
pr eenpt abl e able task are interrupted if a task with a higher priority is

activated.

Since, in ERCOSEK, all preemptive Tasks have a higher priority than
cooperative tasks, the effective interrupt behavior is as follows:

Cooperative tasks never interrupt preemtive tasks.

Cooperative tasks interrupt each other after the currently running
proccess is finished (or even the task if the task to be interrupted
has only one process assigned).

Preemtive tasks always interrupt immediately.

Details on the scheduling modes are given in
chapter 1.1.1 "Scheduling" of the ASCET ref-
erence guide.

Note

With some microcontrollers (e.g., MPC555), the usage of non-pre-

emptable tasks is subject to certain conditions (see the respective
ASCET-SE reference guide). When these conditions are neglected,
corresponding error messages are generated by the code generation.
ASCET-SE for RTA-OSEK offers a different selection of scheduling
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3. Priority

If more than one task is scheduled for execution, their activation is
determined by their priority.

If, for example, several alarm tasks have been scheduled for simulta-
neous triggering, the task with the highest priority is triggered first.
Tasks are interrupted if a task with a higher priority than the currently
running task is activated. The general priority scheme is presented in
chapter 1.1.2 "Tasks" of the ASCET reference guide.

e Assign a priority to the task by entering a fig-
ure into the "Priority" field.

Note

Non-preemptable and preemptive tasks share a common priority
region. Cooperative tasks have their own priority region.

This option is not available for init tasks.
4. Trigger

This setting determines which event acts as a trigger for an interrupt
task. The combo box is unavailable for all other tasks.
The options available in the combo box depend on the current target.

e Select the trigger from the "ISR Source"
combo box.

5. Others

The period value determines how often the task is activated. If, for
instance, the period value is 0.01, the task will be activated once every
hundredth of a second.

e Type a period value in seconds into the
"Period(s)" field.

This setting is only available for alarm and
timetable tasks.

When a Delay is specified, the respective task will be activated for the
first time after the set delay time. If the delay is O, the task will be
activated once the program starts, and then at the beginning of every
period.

e Type a delay value in seconds into the "Delay"
field.

This setting is only available for alarm and
timetable tasks.
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The Max. number of Activations value determines how many times a
task can be activated in parallel. If a task is re-activated before it has
finished the execution following its previous activation, it is double acti-
vated. To save system resources, the maximum number of concurrent
activations for each task can be limited.

e Adjust the value in the "Maximum No. of Acti-
vations" field.

This setting is available for alarm, timetable,
and software tasks.

Setting Up Hook Routines:

Note
This does not apply to ASCET-SE for RTA-OSEK.

You can specify the generation of hook routines for debugging purposes for
each task.

To set up hook routines for a task:

e Make sure that the Enable Monitoring
option is activated.

e Fromthe "pre-/post hooks" combo box, select
one of the following options.

none no debug functions

noni toring complete debug functions

Depending on the settings, suitable data structures are created during code
generation, and the appropriate ERCOSEX libraries are included. For this pur-
pose, ASCET generates the make variable E_HOOKS. The following table
shows the correlations between the settings in the OS editor and the
E_HOOKS variable:

Enable pre-/post hooks generated value dT available in
Monitoring for E_HOOKS the Code
yes "monitoring" for at least MONI TORI NG yes, additional
one task debug information
no "monitoring" for at least DTONLY yes
one task
any "none" for all tasks DTONLY no
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For simulations with experimental targets, only the noni t ori ng option is
important; it controls the generation of monitoring variables (s. page 400). The
options come fully into operation only in connection with a micro-controller
target, and are therefore described in the ASCET-SE user’s guide.

OSEK-Specific Settings:

In addition, you can set up OSEK-specific settings. Since these settings are rel-
evant only in connection with a micro-controller target, please refer to the
ASCET-SE V5.2 user’s guide for further information.

To set Deadline and Min. Period options:

e Activiate the Deadline option to make sure
that two consecutive task activations do not
exceed a certain time difference.

The associated input field becomes available.

e Enter the maximum difference in seconds
between two activations.

The Deadline option is available for alarm,
timetable, and software tasks.

e Activiate the Min. Periodoption to make sure
that two consecutive task activations do not
fall below a certain time difference.

The associated input field becomes available.

e Enter the minimum difference in seconds
between two activations.

The Min. Period option is available only for
interrupt tasks.

To set the Autostart option:

The Autostart option is available for software tasks and alarm tasks. It has a
different meaning for either type.

e Inthe "Tasks" pane, select a software task.
e Activate the Autostart option.

Thus, the software task is executed once at
the initialization of the associated application
mode.

Or

e Inthe "Tasks" pane, select an alarm task.
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e Activate the Autostart option.

You have thus determined that the timer for
the selected task is started at the initialization
of the associated application mode.

The Monitoring Option

The monitoring option provides three variables for every task to be used for
monitoring and debugging purposes during experiments with projects, as well
as one further variable for monitoring of all tasks. The variables are created
automatically when the Enable Monitoring option is active, and when non-
i toring was selected from the "pre-/post hooks" combo box for the task
during task setup. This has to be done individually for each task for which
monitoring variables are to be generated. The following three task-specific
monitoring variables are generated:

cycl eStart Ti me_<tasknane shows the point in time in seconds the task

> was last activated.

cycl eTi me_<t asknane> shows the time in seconds required for exe-
cuting the task.

dT_<t asknane> shows the time difference between the previ-
ous and the current activation of the task in
seconds.

In addition, the following variable is created once for all tasks:

runtinme_violation shows the number of times the task has not
met its schedule.

To activate the monitoring option:

e |nthe "Tasks" list, select one or more tasks.

e Activate the Monitoring option in the lower
right corner of the tab.

The monitoring variables for each task are
generated during the next code generation.
You can show them in the measure windows
or write them to the data logger (offline
experiment only, cf. "The Data Logger"

on page 597).
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Application Modes

The operating system can have several application modes, each of which has
its own set of tasks assigned to it. This means that different operating condi-
tions on the controlled system can be modeled, e.g. an engine can have sepa-
rate operating modes for the warm-up phase and for normal operation.

To create an application mode:

Select Application Mode - Add.

A new application mode is created and shown
in the "Application Modes" field.

Enter a name for the application mode and
press <ENTER>.

If the operating mode is to be the start mode,
select Application Mode - As Start Mode.

The application mode declared the start mode
is the one that the system is in at start-up.
Operating system commands are used to
switch between application modes.

To assign application modes to a task:

or

Select one or more operating modes in the
"Application Modes" pane.

You can select several application modes by
clicking on them while pressing the < CTrRL>
key.

Select the task you want to assign to the appli-
cation mode(s) in the "Tasks" pane.

Select Application Mode - Assign

select the desired application modes and drag
them from the "Application Modes" pane
onto the desired Task using the mouse.

A task can have several application modes; it is
scheduled according to its task settings when-
ever an application mode it is assigned to is
active.
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4.8.6

Application Modes e Select Task — Deassign Application Modes
inactive to deassign the application mode.

I Ll Instead of the menu functions, you can use
| the buttons shown here.
<4

Note

Switching from one application mode to another is done via an operating
system service call. For details, see the APl description in the ERCOSEK man-
ual.

Administration of External Project Files

As a rule, there are more project files belonging to a project. These can be, for
example, protocols, correspondence documents or C files. So that these exter-
nal files can be assigned uniquely to the project, they are managed in the
project editor via the "Files" tab.

The "Files" tab contains a table with name, size (in byte), and creation date of
the files. The file paths are stored as absolute paths; relative paths are used
only if a file is located in one of six preset directories. In that case, the
"Abstract" column contains one of the following key words.

Key Word Path

9%VAI N% ETAS\ Ascet 5. 2 (ASCET installation directory)

YCCENY% ETAS\ Ascet 5. 2\ cgen (target directory of code generation)
98I NTARGET% ETAS\ Ascet 5. 2\t arget (main target directory)

% ARGET% ETAS\ Ascet 5. 2\t arget\ <t arget nane>

(target directory for current target; if, e.g., the PC target is
selected, TARGET means ETAS\ Ascet 5. 2\t ar get \ PC))

YOATA% ETASDat a\ Ascet 5. 2 (product data directory)
YSPECI FI C% user-defined path, to be set in the options window (cf. page 49)
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To add an external project file:

e In the project editor, click on the "Project
Files" tab.

by Graphicsl DSl \6'; Formulasl {Q} Irnpl. T_l,lpel ﬁ:’ Comm. | |]2|] Binding Filez

Mare Size Date Ahbstract
a_basdef.h 1732 Bytes  |09.08.2000 074514 | ZMAINTARGET %Y
i bla.c E839Bytes | 21.11.2002 1556:52 |-

docu.ini 9621 Butes | 24102002 08:03:22 | EMAINZN
mem_lay. a2l 2 Bytes 30.11.20001817.32 [XTARGETEA
Proch odel exp 87040 Bytes  |11.12.2000 10:05:08 | 2DATAX export’,
FROJCT.c 4253 Bytes  |2211.20021236:47 | ZCGEMZN

project. a2 0 Bytes 2211.2002 133911 | XDATAXY

. test_asam.aZl 0 Bytes 22.11.2002 132804 |%SPECIFICEY

This tab displays all the associated project files.

e Select Project Files - Add.
A file prompter dialog box is displayed.

e Select a file and press <ENTER>.

The selected file is linked to the project editor.

To view a project file:

You can view a project file from the "Files" tab.

e Inthe "Files" tab, select the project file you
want to view.

e From the menu bar, select Project Files —
View

or

e select View from the context menu.

The project file is opened in the associated
application.

If no application is associated with the file
type, the command has no effect.

To delete a project file in the project editor:

e Select the file you want to delete in the project
editor.
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e Select Project Files - Delete.

The file is deleted from the project (but not
from the hard disk).

To write project files:

e Select one or more files in the project editor.

e Select Project Files —. Write Selected File(s)
to write the files to their standard directories.

Or

e Select Project Files - Write Selected File(s)
to to write the files to a selected directory.

Or

e Select Project Files — Write All Files to
write all the files to their default directories.

e If you want to know where the standard direc-
tory of a project file is located, select Project
Files — Show Default Path to display the
path.

e Select Project Files — Explore Default Path
to open the standard directory of the selected
file in the Explorer.

Note
Project Files —. Show Default Path and Project Files — Explore Default
Path are not available when more than one project files are selected..

Update the project file:

If you have changed project file versions stored on disk, you can update them
in the project as follows.

e Select one or more files in the project editor.
e Select Project Files — Update.

The project file versions stored in the database
are replaced with the versions stored on disk.

The database always keeps older versions as backup. If you need the backup
version, proceed as follows.

e Select one or more files in the project editor.
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4.8.7

To copy the project file:

Select Project Files — Replace With Backup
Content.

The actual versions of the selected project files
are replaced with their backup versions.

Or

s

Select Project Files — Copy From Target.

Select Project Files - Copy To Target.

The "Selection Required" dialog opens.

&' Selection Required  [M[=]E3

Select Target

»ES1130¢
»Genernic:ClBxe
»Genernic:MPCESE

»Generic: TriCore

Cancel |

Hybrid Projects

Select a target and click OK.

The file is either copied from the current to the
selected target, or the other way round,
depending on which command was chosen.

Hybrid projects are projects that contain both continuous time blocks
(CT blocks) and modules. CT blocks implement process models, i.e. mathemat-
ical models of the processes that are controlled by embedded control systems.

To set up a hybrid project:

Set up the modules of the project as described
earlier in this chapter.

Include the continuous time blocks you want.

Click on the "Graphics" tab of the project edi-
tor.

Drag the continuous time blocks and modules
you want to include in the hybrid project into
the drawing area.
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e Connect the CT blocks and the modules in
the same way as elements in block diagrams.

}? Project Editor for: ControllerT est [PC/Physical]
Component Diagram  Element Ewtras Search ASa&M-2MC Global Elements  Simulink. RTID  Target Configuration  View
B eS(n | TEFTELRMEE > ¢ BN ][# 0 G0 -6RBE@S HEEom
Elements  Sorted by INamE 'I % | 22 Graphics | OSI 1% Formulas | & 1o, Typel & comm. | [21 Elndlngl Fl\esl g
% [ self:ControllerTest ¥ - %f@:
L 2 p_idle =
@ IdleCon::IdleCon n| sampling t_sampling IdieCon 7
@ Prochlodel: :Prochlodel o endlComy = G g
@ SignalCore:: SignalCony a alt_nominal —
% U_n::mesglcont] o L m
2 U_t:mesglcont] - w
SignalCany IdleCan %
o
Proctodel
v v
ProchModel
-
1 >

You can change the layout of the components as described in section "Layout
of Included Components*.

The communication between CT blocks and between continuous time blocks
and modules is formed by graphical connections like those in block diagrams.
In the current version of ASCET you can also connect modules in this way. The
connecting lines between modules, however, have no influence on the com-
munication between modules (which is always determined via the name-based
binding mechanism described earlier). Connecting lines between modules are
interpreted as "comment lines" and can be used for illustration. The color of
comment lines is set in the ASCET option window (see ""Colors" node"
on page 55)

All the tasks required for working with CT blocks are created automatically. No
additional tasks can be created for the activation of CT blocks. Thei ni ti al -
i ze and t er mi nat e_CT tasks are created only once for the whole hybrid
project. Additionally, a si mul at e task and an event task are created for
each CT block in the model. These tasks are set up like any other task (see
page 395).

To define the scheduling of continuous time blocks:

e (lick on the "OS" tab.
e Selecta CT task in the "Task" pane.

e Adjust the settings for trigger mode etc. as
necessary.
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You can now experiment with the hybrid project in the same way as with a
project containing only modules. In the experimentation environment a solver
has to be assigned to each continuous time block. Different solvers can be
assigned to blocks within the same project, which means that multi-rate exper-
iments are possible. Assigning solvers is described in section "Experimenting
with Continuous Time Blocks" on page 337.

Project Settings

ASCET Experimentation is available for different target platforms, e.g., PC,
experimental targets and microcontroller targets. For each target, a number of
build, experiment code or production code options are available, as well as
optimization options and ASAM-MCD-2MC generation options.

Note

For an ASCET module, code can be generated and simulated without project
context only with the Physi cal Experi ment code generator (see

page 412). For the other code generators the module must be integrated
into a project. A so-called default project can be defined for each class or
module for that purpose. This is the only way to access the implementation
information. Without project context, the conversion formulas as well as all
implementations of imported entities are missing.
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To adjust the project settings:

IE"_ | O | e Click on the Project Propertiesbutton.

| Project Properties| The "Project Properties" dialog window opens
in the "Build" node.

& Project Properties

bype filker kext K S
=] Project Properties C Freescale MPCSS:xx For RTA |—

b ASAM-2MC = Object Based Controller Implementation =

L— 5 Configuration C pabpatavszx 7]
[ Code Generation
Integer Arithmetic
Experiment Cade i pracsek 7]
Production Code
= Cptimization
Statemaching

jcomporent [}

Target:

Target to be used for Code Generation Freescale PowerPC
MPCESxx for RTA

e Select the desired setting in the combo box.
Or

e Activate or deactivate an option.

Or

e Enter an appropriate value in the input field.
Or

e Click on a link (blue text) to reach futhter
options.

e Repeat the steps for the other options you
want to adjust.
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e Click on System Defaults to restore the
default settings.
Note
The System Defaults button affects all tabs.

e Switch to another node to set more options,
or

e click OK to confirm the settings and close the
dialog window.

Changes in some of the nodes below the "Build" node invalidate existing gen-
erated code in the database. The selected code generator (page 412) deter-
mines the affected nodes; the table shows the various combinations.

Code Generator Node

Physi cal Experi nent "Code Generation" (page 414)
Quanti zed Physical Experinent "Experiment Code" (page 420)
"Optimization" (page 421)

| npl enent ati on Experi nent "Code Generation"
"Integer Arithmetic" (page 417)
"Experiment Code"

"Optimization"

Obj ect Based Controller "Code Generation"

| npl enent ati on "Integer Arithmetic"
"Production Code" (page 421)
"Optimization"

To filter project settings:

You can filter the project settings to make the display more concise.

e Filter the project settings as described in "To
filter options:" on page 40.

To save and load project settings:

You can save your settings to an XML file, and load previously saved settings.
However, this is possible only in the top-most node, "Project Properties”.

1. Save project settings

e Inthe "Project Properties" window, select the
"Project Properties" node.
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2. Load project settings

| -
JImport Options for selected Mode from 3L File

Click on Export Options of Selected Node
into XML file button.

The Windows file selection dialog opens. The
output format *. xm is fixed.

Enter path and name for the file.
Click on Save.

Your settings are saved to the file you speci-
fied.

In the "Project Properties" window, select the
"Project Properties” node.

Click on the Import Options for selected
Node from XML File button.

A confirmation window opens.

If you want to suppress the confirmation win-
dow in the future, deactivate the Show next
time option (see also page 45).

Click OK to confirm overwriting existing
options.

The Windows file selection dialog opens.
Select the XML file you want to load.

Click on Open.

The settings in the specified file are loaded.

Project settings are divided into ASAM-MCD-2MC settings ("ASAM-2MC"
Node) and Build options (“Build" Node). Build options belonging together are

grouped into subnodes.
"ASAM-2MC" Node

The "ASAM-2MC" node offers the following settings:
* ROM Code toggles the generation of ROM code for experimental tar-

gets.

When activated, the * . cod file contains both ROM and RAM code to
enable stand-alone operation (see ASCET-RP user’s guide). An execut-
able file (*. cod) is generated for the experimental target.

* Hierarchical Names toggles between simple element names and full
names in ASAM-MCD-2MC files.
The use of full names helps to avoid name conflicts in large projects.
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When ASAM-MCD-2MC files are generated, full names are listed in
reverse order:
<el ement Nane>[ . <cl assNane>] [ . <nodul eNane>]

Formulas with Unit defines whether the unit indicated in ASCET will be
stored in ASAM-MCD-2MC together with the formulas (activated) or
not (deactivated).

Suppress exported Parameters determines whether exported parame-
ters are suppressed (activated) during ASAM-MCD-2MC generation or
not (deactivated).

Some compilers optimize the access to exported parameters in the

C code by replacing them with their values. When such parameters are
calibrated, inconsistencies between exporting and importing compo-

nents can occur. The option prohibits the calibration of such parame-

ters.

Suppress exported Elements determines whether the exported ele-
ments of prototype components are ignored (activated) during ASAM-
MCD-2MC generation or not (deactivated).

Suppress grouping Information determines whether the structuring of
measurement and calibration variables via the GROUP and SUBGROUP
keywords during ASAM-MCD-2MC generation is inserted (deactivated,;
default) or suppressed (activated).
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"Build" Node

The following options are available in the “Build" node:

EF Project Properties

Filz ‘“iew
I ?"'—Build
=] Project Praperties ﬁ Target * IFreescaIa MPCS5:x for RTA j
ASAM-ZMC ﬁ‘ Code Generator * IOb]ect Based Controller Implementation j
=1 SN
05 Configuration @‘ Compiler ¥ IDlab Data¥s.2.x j
Code G i
[ Code Generd |.on X Edit Compiler Settings
Integer Arithmetic
Experiment Code @‘ Operating System * IRTA-OSEK j
Production Code 2 @5 G
=l Optimization ! EIERCHE
Statemaching
ﬁ' ¥ Update Dependent Parameters
ﬁ ¥ Use Long File Mames
ﬁ I Generate Dependency Files
ﬁ Header Structure Component j
Configure Code Generation Messages
| System Defaults |
AI
Target:
Target to be used for Code Generation Freescale PowerPC
MPCESxx far RTA <
-

o | Cancel |

Target determines the experimental or micro-controller target. The
ASCET base system provides only the PC target, ASCET-RP adds the
experimental targets, the various ASCET-SE editions add the microcon-
troller targets.

The choices available here depend on the ASCET products you have
installed.

Code Generator determines what kind of arithmetic is used in the gen-
erated code. Available options are:

— Physical Experinent (floating point arithmetic)

— Quantized Physical Experinent (quantized floating point
arithmetic)

— I nplenmentation Experinment (fixed point arithmetic)

If ASCET-SE for a microcontroller target is installed on your computer,
only one option is valid for that target:
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— nject Based Controller Inplementation

Compiler determines the compiler used to generate the code for the
project. An appropriate compiler is supplied with ASCET for each
experimental target.

Edit Compiler Settings — This link opens the ASCET options window. In
that window, use the appropriate subnode of the "Compiler" node to
set the compiler path.

Operating System shows the operating system of the current target.
When you installed ASCET-SE for RTA-OSEK, and selected a respective
target, you can select the RTA-OSEK version in the the edit field.

Edit OS Configuration — This link opens the "OS Configuration" node
(cf. page 414).

Use Long File Names can be deactivated in order to guarantee that your
system corresponds to the 8.3 filename pattern (filename.ext). Other-
wise long filenames (identical with the corresponding element names)
will be generated.

Note

This option is available only for compilers that support long file names. It

is deactivated for DIAB 4.1 and Borland compilers.

Generate Dependency Files switches the generation of make files con-
taining the dependencies of all generated header files on (activated) or
off (deactivated; default). Header files included by the user via

#i ncl ude statements are not taken into account. A make file is cre-
ated for each generated *. c file.
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e Header Structure controls the header file generation when using
Component - File Out Generated Code.

The following selections are available:

Conponent A separate header file is created for each class and each
module in the project. If a module contains a class, the
header information of the class is inserted in the module
header file.

If a class is included in several modules of the project, it's
header information is inserted in all module header files.

Modul e A separate header file is created for each module in the
project.

Pr oj ect A single header file is created for the entire project. This file
contains all information from the modules and classes in the
project.

This header file must be included in all *. ¢ files.

Note

Headers of internal and external C code classes and of the OS com-
ponent are not affected by this option (exception: use header glo-
bal is activated for an external C code class). The latter is always
written to the conf . ¢c and conf . h files.

e Configure Code Generation Messages —This link opens the "CodeGen
message Configuration" window. In that window, you can configure
the messages from code generation and build process. For a detailed
description, see "Configuring Messages in the "CodeGen Message
Configuration" Window" on page 154.

"OS Configuration" Node

The options in this node is only available if ASCET-SE for RTA-OSEK is installed,
and a corresponding micro-controller target is selected in the build options
(see page 412). They are described in the ASCET-SE user's guide.

"Code Generation" Node

This node contains the following options:

e Protected Division should be activated to make the generated code
check for and intercept divisions by zero. This option entails a perfor-
mance penalty, so it should be deactivated to achieve maximum code
efficiency.
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Generate Define Directives for Enum Values: When this option is deac-
tivated (default), the respective integer values for the enumerators are
generated in the code.

When the option is activated, the names of the enumerators (e.g., Red
or Gr een) appear in the generated code, and additional macros of the
following kind are generated:

#define Red O

#define Green 1
Thus, the symbolic names are assigned to the respective integer values.
Add Comment with Implementation Information for each Assignment
Statement: When this option is activated, a comment is generated in
front of each assignment or return statement. This comment contains
implementation information on the right-hand side of the assignment..
Example:

/* return with expr from doAddition: |
i n=- 65536, nMax=65534, hex=1phys+0, O
limt=(maxBitlLength: true, assign: true)*/

return ((sint32)inputl + input2);

Add Comment with Specification Source for each Statement: When

this option is activated, a comment is generated in front of each gener-

ated assignment. The comment contains the specification source of the
assignment.

— ESDL: line number

— Block diagram: sequence call number

— State machine: name of action/condition and respective state/tran-
sition

Example (ESDL):
/* doAddition: line #1 */
sel f->cont->val = inputl + input?2;

Add Comment with Generation Information for each Component:
When this option is activated, comments are created at the beginning
of the generated code for each component. The first comment con-
tains information regarding the component and ASCET, the second
contains all build and experiment/production code options.

Example:

/*************************************************

* BEG N: Generation Information
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* Conmponent:................ Proj ect

*Name: ... "Control |l erTest"

* |Inmplenentation:........... "I npl "

* Dataset:.................. "Dat a"

* Specification:............ <not appli cabl e>

*\Version:. ... .. <enpty String>

K o o e e e e e e e e e e e e e e e e = -

* Ceneration Date:.......... 21. 03. 2006

* Ceneration Time:.......... 16: 34: 44

K o o e e e e e e e e e e e m m — e —— .- -

* ASCET-MD Version:......... V5.1.4

* ASCET-RP Version:......... V5.4.1

* ASCET-SE Version:......... V5.2.1 ClD[514]

K o o e e e e e e e e e e e e e e e e e e e e e e e e e e e

* END: Generation Information

***********************************************/

/*************************************************

* BEG N. Project Options "Build"/"Code"

K o o e e e e e e e e e e e e e e e e e e e e e — -

* Bui | d

K o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e .-

* Code Cenerator:....... I npl ement ati on Experi ment

* Conpiler:............ Borl and-C V4.5

* Operating System....<not applicable>

* Target:.............. PC

K o o e e e e e e e e e e e e — e — e m — e, —,—, .-

* Code

K o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e .-

* add comment with generation information for O
each conponent [true]:.true

K il

* Code. Experi nent

K o o e e e e e e e e e e e e e e e e e e e e e e - -

* data logging [false]l:..................... fal se

N il

* Code. Fi xedPoi nt

K o o e o e e o e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e 2

* all ow doubl e bit size for division nunerators O
[truel:............. true

-



* Code. Opti m zati ons

*

* END: Project Options "Build"/"Code"

************************************************/

Force Parenthesis for Binary Logical Operators enforces parentheses for
binary logical operators, according to the MISRA'-C:2004 Guidelines
for the use of the C language in critical systems.

Add parentheses for readability adds parentheses for better readability,
according to MISRA" rule 12.1.

Example: If the option is deactivated, the following code is generated:
X =(a>b) ?a-b: a+b;
X =a+b*c;
if (a+b==0c){..}

If the option is activated, the following code is generated for the same
sample operations:

x =(a>b) 2 (a-b): (a+hb;
x =a+ (b* c);

it ((a+b) ==c){..}

"Integer Arithmetic" Node

This node contains the following options:

In the Arithmetic Services Set combo box, you select the set of arith-
metic services (cf. chapter 4.14) you want to use. The combo box lists
all sets available in the servi ces. i ni file of the current target; in
addition, you can select <None> to switch off the use of arithmetic
services.

Use the Edit button to open the arithmetic services interface editor; see
chapter 4.14.5.

In the Result on Division by Zero combo box, you select the behavior
upon division by zero. When you select nuner at or (default), the
numerator is returned as result. When you select user defined, a

1- Motor Industry Software Reliability Association, http:/www.misra.org.uk
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call to the user-defined C macro pr ot Di vO( num
result _type_max, result_type_m n) isreturned. This macro
is specified in one of the included header files.

Note

Make sure that the pr ot Di vO macro exists, and is correct, when
you want to use the user def i ned option. An automatic existence
or syntax check is not performed.

The macro arguments have the following meaning:
— numis the current numerator value,

— result_type_max is the maximum possible value of the result
data type,

— result_type_nmninisthe minimum possible value of the result
data type.

The second and third argument are used—in that order—to use the
minimum and maximum of the result data type in the computation. It
is possible, for example, to provide the macro

#define prot D vO(num max, m n) (nunx0?m n: max)

to get, depending on the result data type, the largest, or smallest, pos-
sible integer value.

Maximum bit Length (int) determines whether the code generated for
integer variables uses 8, 16 or 32 bit arithmetic in the expressions for
fixed point arithmetic.

Maximum bit Length (float) determines whether the code generated
for floating-point variables uses 32 or 64 bit arithmetic in the expres-
sions for fixed point arithmetic.

Allow Limit Service for Assignment Limitation defines, under which
conditions a limiting arithmetic service is used. If this option is deactiva-
ted, limiting services are only used if an overflow of the processor bit
width has to be avoided. If the option is activated, limiting services are
also used at data type boundaries with a smaller bit width, e.g. 16 bit
for a 32 bit processor.

In the first case, only overflows of the maximum possible processor
type are handled by means of a limiting service. In the second case,
limiting services are applied to overflows of the respective implemented
data types, as well.

For projects from earlier ASCET versions, this option is deactivated
automatically during conversion.

The Project Editor



Generate Limiters (may be changed locally) creates a limit for the allo-
cation operations if the calculated interval exceeds the interval speci-
fied for the target variable. If the option is deactivated, no limiters are
generated (default: activated).

If the option is activated, the local settings for the elements apply.

Allow Double bit Size for Division Numerators allows twice the bit size
set in maximum bit length for intermediate results of multiplications
followed by a division (default: activated).

Use SHIFT Operation on Signed Values Instead of DIV Operation gener-
ates right shifts instead of division operations for divisions of signed
numbers (default: activated).

Some compilers use logical instead of arithmetic right shifts. This may
lead to sign errors if the option is not deactivated.

Use SHIFT Operation on Signed Values Instead of MUL Operation gen-
erates left shifts instead of multiplication operations for multiplication
of signed numbers (default: activated).

Some compilers use logical instead of arithmetic left shifts. This may
lead to sign errors if the option is not deactivated.

Generate Round Operation on float to integer Assignment activates or
deactivates rounding when a floating-point variable is assigned to an
integer variable. Rounding is done by adding (positive values) or sub-
tracting (negative values) 0.5. If the option is deactivated, the decimal
places are truncated (default: activated).

Temp Vars always 32 bit (integer) creates 32 bits for all temporary inte-
ger variables. When this option is deactivated, bit widths are generated
flexible, depending on the actual requirements (default: deactivated).

Use power of 2 approximations of literals: When the option is acti-
vated, the code generation searches, for multiplications and divisions
with fractions, another fractionas approximation where either numera-
tor or denominator is a power of 2.

The optimization is applied only if an approximation is found that devi-
ates at most 1 %o from the original fraction, and if the approximates
literal induces no overflow.

An example: If the option is deactivated (default), the following code is
generated:

result = input * (sint32)433 / (sintl16)500;
If the option is activated, the generated code becomes
result = input * 28377 >> 15;

The precision is almost identical in both cases, but the runtime-con-
suming division operation is replaced by an effective and fast shift.
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"Experiment Code" Node

Note

For microcontroller targets, these options are not available.

The following experiment code options are available:

Max Number of Loop Iterations determines the maximum number of
iterations the generated code will execute in a loop. This option is use-
ful for avoiding infinite loops.

Prefix for Component Names inserts a character string as prefix for the
component names in the generated code.

This option can be useful if you want multiple versions of a component
in INTECRIO, which is not possible when all versions have identical
names.

Data Logging must be activated, if you want to use the data logger in
transient mode. The data logger is described in section "The Data Log-
ger" on page 597.

Protected Vector Indices should be activated to make the generated
code check for attempts to access an array or table with an out-of-
range index. If, for instance, an array has five elements, the errors
resulting from access to the sixth element of that array are intercepted.
This option entails a performance penalty, so it should be deactivated
to achieve maximum code efficiency.

Use OID for Generation of Component Names specifies whether the
component OID (activated) or the model name (deactivated) is used as
component name in the generated code.

If the option is deactivated, the user is responsible for avoiding name
clashes.

Add Comment with Specification Info for each Element: If this option is
activated, a comment with specification information is generated for
each element.

Example:
[*----Local variables object structure------- */
struct MODULE_C CODE_| MPL_(hj {
ASDCbj ect Header obj ect Header ;

/* model : nane=cont, type=cont, ad
ki nd=vari abl e, scope=l ocal, 0
nmenor y=vol atile */
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real 64_0Obj *cont;
I
Cache Loking, Cache Lock Code, Cache Lock Data, Used Cache Size:

Cache locking is only meaningful when you are working with
ASCET-RP. The options are described in the ASCET-RP user’s guide.

"Production Code" Node

These options are only available when ASCET-SE is installed, and a respective
target is selected in the build options (cf. page 412). They are described in the
ASCET-SE user’s guide.

"Optimization" Node

This node contains the following options:

Constant Folding on Arithmetic Operations replaces arithmetic opera-
tions with constant results with the result. As an example, the addition
of two constants, C1 + C2, is replaced by the constant C3 (C3: =
C1+C2); the comparison of two constants is replaced by the result,
e.g., Cl >= Q2 isreplaced by TRUE (if C1>=C2) or FALSE (if C1<C2).

Constant Folding on Logical Operations replaces logical operations
with fixed results by the result. As an example, X_| og AND TRUE is
replaced by X_| og, FALSE OR X_| og is replaced by X _| og, and
FALSE ! = FALSE is replaced by FALSE.

Constant Folding on Control Flow decides whether an expression for
which the decision that the expression is alwayst r ue or f al se can be
made directly at the | f statement, is replaced (activated; default) in the
generated code or not (deactivated).

Operator Simplification with Respect to Intervals simplifies expressions
whose results are fixed due to interval calculations. If, for example, X
has the interval [ 0, 100], and Y has the interval [ 120, 150] , the
expression X < Y becomes TRUE because Y is always larger than X.

Operator Simplification (general) simplifies operations. For example,
X - NEJXY) isreplaced by X + Y, and NOT( NOT( X_I og) ) by
X_I og.

Common Subexpression Elimination replaces operations with identical
parts that can be simplified. For example, X / Xis replaced by 1,

X < Xis replaced by FALSE, and X_| og AND X_| og is replaced by
X_| og.

The Project Editor

421



422

Optimize Direct Access Methods (one level) should be activated to have
direct access methods resolved in the generated code. Otherwise, a
function call is generated for each direct access method call. The option
should be deactivated if problems occur during code generation.

Note

For classes specified as method arguments, optimize direct access to

their elements is not supported.

Optimize Direct Access Methods (multiple levels) should be activated to
have nested direct access methods resolved in the generated code.
Nesting direct access methods is possible only when specifying compo-
nents in ESDL. The effect of this option is the same as for the optimiza-
tion of simple method calls.

"Statemachine" Node

This node contains the following options:

Outline Generated Methods(may be changed locally): If identical code
is required for different transitions out of the same hierarchy state, a
separate method is created (Outlining) for this code under certain con-
ditions. This method is called wherever required.

If you do not want to create separate methods and method calls, deac-
tivate the option. In that case, the action code is inserted directly wher-
ever required.

Auto-inline private methods (smaller code-size - may be changed
locally): If small private functions (or functions with a low number of
callers) are inlined, both code size and runtime are saved.

If the option is activated, the code generator recognizes such functions
automatically and directs the compiler to inline them.

Hierarchical Code-Generation (may be changed locally): Code for state
machines can be generated either flat (one swi t ch statement with a
case expression for each base state) or hierarchical (nested swi t ch
statements according to the state hierarchy). Flat code generation
(deactivated) optimizes for runtime, hierarchical code generation (acti-
vated) optimizes for code size.
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e Optimize Static Actions (Restricted Modeling): When the option is
deactivated (default), code for the static action of a hierarchy state is
generated separately for each transition that does not leave the hierar-
chy state.

When the option is activated, the static action of a hierarchy state is
generated only once for each substate. Thus, the code size is reduced.

Note

Optimization with this option changes the order for the execution of
actions and evaluation of conditions—and thus possibly the state
machine behavior. In addition, this optimization is not possible for some
models.

A more detailed description is given in chapter "Optimizing the State
Machine" in the ASCET reference guide.

e Generate well-formed switch: If the option is activated, state machine
code is generated that complies with the MISRA' rules 14.7, 15.2, and
15.3.

* Initialize history variable with zero: If the option is activated, the history
variables of hierarchy states in the project are initialized with 0 instead
of the respective start state.

This causes an additional assignment in the code and may violate the
MISRA rule 15.3.

Defining the Implementation for Fixed Point Arithmetic

When generating production code for microcontrollers, the arithmetic of the
physical ASCET specification often has to be mapped to fixed point arithmetic,
since many microcontrollers used in electronic control units do not support
floating point arithmetic. This mapping is described by the implementation
transformation, or implementation for short.

Like data sets, each component or project may have any number of implemen-
tations. Like data sets, implementations can be viewed, edited, renamed,
deleted, browsed, exported (both flat and recursive), added, and copied.

As with data sets there are special editors for the basic elements which form
the leaves of the hierarchical tree structure of a project or component. Imple-
mentation of the basic elements of types cont i nuous or di scr et e requires
specification of a range for the physical values and a transformation formula.

1- Motor Industry Software Reliability Association, http:/www.misra.org.uk
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Many elements within a project usually have the same transformation formula,
for instance all the velocities processed in the embedded software. It is possible
to define formulas only once within a project, and then use them across all the
elements in that project. Formulas can also be exchanged between projects
with an import/export mechanism.

ASCET also supports the intermediate step of generating quantized floating
point code. With this type of code fixed point arithmetic is emulated, but the
links and the quantization of the fixed point arithmetic can be changed inter-
actively during execution of the code. This intermediate step allows develop-
ment of the optimum implementation for the elements in a specific project.

Formulas

To add a formula:

* In the project editor, click on the "Formulas"
tab.

= Graphicsl o5 (’n’ Farmulas |{Q} Impl. Typel ﬁ:’ Camm, | HZH EBinding | Files |

Formulas Filter Rule |n|| ﬂ EI _’I

Conkents Linit
) ={(25+ 1000 * phys) [ (1 + 0.5 * phys)) + 10

Moebius Fiphws) = (5 + 1 * phws) J {1 + 0.5 * phys) IMoebius

The i dent formula is always there. It is
selected by default in the implementations of
newly created elements.

e Select Global Formulas - Add to create a
new formula.

e Type in a name for the formula and press
<ENTER>.

To edit the formula:

* Inthe "Formulas" tab, select the formula you
want to edit.

e Select Global Formulas - Edit
or
e select Edit from the context menu

or
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e double-click on the formula.

The formula editor for global formulas opens..

Edit Formula: default
Type Unit

Ok I
IEETA— - | |

Cancel

cl ol
fiahys) = [0 + 1 * phys

Comment

=

" o

e Inthe "Type" combo box, select the type of
formula to be edited.

e Enter the required values in the respective
fields.

e Enter a unit into the "Unit" field.

The unit is used for documentation purposes
only and does not influence the functionality.

e Type a comment into the "Comment" field.
e C(lick OK.

You should not rename or delete the i dent formula. When you edit the ident
formula and select another type from the "Type" combo box, the following
warning is displayed:
The <ident> fornmulais used for newWy created el enents
to provide an identity conversion and changing this
formula may corrupt your inplenentation. Do you
really want to change the <ident> fornmula?

When you really want to change the type of the i dent formula, click Yes.
Otherwise, click No.

The transformation formula for the implementation must be a linear formula.
Four types of conversion formulas are supported for displaying this formula.
The display of the formula editor adjusts to reflect the formula type you
choose.
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e The Identity formula represents an identity mapping.
fiphys) - phys

e The Linear formula represents a linear mapping with the coefficients cO
(offset) and c1 (gradient).

cl cl
fiphys) = [0 | + [1 | = phys

e The Moebius formula represents a rational mapping as the quotient of
two linear mappings, with the coefficients c0O (numerator offset), c1
(numerator gradient), dO (denominator offset), and d1 (denominator
gradient). The Moebius formula is mainly used to avoid a conversion to
the linear formula format when the specification of a linear formula is
given in the Moebius formula format.

cl cl
[0 | « [1 | = phys

f(phys) -

[1 | + [0 | = phys
do di
¢ The Five Parameters formula also represents a rational mapping of the
same kind in a different format with the coefficients p1, p2, p3, p4
and p56. This formula is also used to avoid a conversion to the linear
formula format when the specification of a linear formula is given in
the five parameters formula format.

p2 pl
0 | + 1 | *phys p56
fiphys) = + [0 ]
[1 | + [0 | * phys
p4 p3

To rename a formula:

e |nthe "Formulas" tab, select a formula.
e Select Global Formulas - Rename
or

¢ select Rename from the context menu to
rename the formula.
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To delete a formula:

To sort the display:

In the "Formulas" tab, select one or more for-
mulas.

Select Global Formulas - Delete

select Delete from the context menu to delete
the formula.

In the "Confirm" window, confirm the com-
mand with OK.

The formulas are deleted. A list of the deleted
formulas is shown in the ASCET monitor win-
dow.

To filter the display:

Click on a column name.

The display is sorted by that column. The col-
umns are sorted alphabetically, except "Type".
That column is sorted as follows:

Identity — Linear — Moebius — 5 Parameters

A second sorting reverts the sorting order.

You can apply several filters to the formulas displayed in the "Formulas" tab.

In the "Filter Rule" combo box, select a filter.

The Project Editor
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e The following filters are available:

Flter displayed formulas
All all formulas

Used in ACTI VE formulas used to imple-
i npl enent ati ons ment an element in the

project

Not used i n ACTI VE formulas not used to

i npl enent ati ons implement an element in
the project

Used in ANY formulas either used to

i npl enent ati on implement an element or

used within a currently
unused implementation

Not used unused formulas

If you select, e.g., the Not used filter, you
can easily delete unused formulas.

e (Click on Update to update the formula dis-
play.
This is necessary when you have edited the

implementation of the project or one of its
components in another editor.

o

To add missing formulas:

If elements in the project use formulas that are not defined in the project, code
generation produces error messages. To add the missing formulas, proceed as
follows.

e In the project editor, "Formulas" tab, select
Global Formulas - Add missing

or
e click on Add missing formulas.

e For each undefined formula in the active
implementation, a new formula with the
respective name, and behaving like the iden-
tity, is added.

To import formulas:

e In the project editor, click on the "Formulas"
tab.
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e Select Global Formulas - File In - Select
or All.

The Windows file dialog box opens.

e Select the file that contains the formulas you
want to add.

e (lick on Open.

If you have selected the All command, all formulas in the selected file are
imported. Otherwise you can choose the formulas to import from a dialog box.

& Formulas =1 B3

Select Formulas:

default  Identi

Cancel |

To file out formulas:

e Select Global Formulas — File Out -
Selected or All.

The Windows file dialog box opens.
e Select a directory and filename.
e C(lick Save.

If you have selected the All command, all the formulas in the current project
are filed out. Otherwise only the formula selected is exported. Formulas are
filed out in ASCII format, which can be read with any text editor.

An array has one implementation which is defined like that of a scalar element.
A 1-D table has two implementations, one for the input and one for the out-
put value. A 2-D table has three implementations, two for the inputs and one
for the output value.

Global Changes in Implementations

When a formula is edited or an existing formula has been replaced by another
one, you can now update your implementations recursively. Also, you can
replace a formula throughout all the implementations of a project to adjust
your implementation settings.
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Changes are not propagated automatically, you must update your implemen-
tations whenever a formula has either been replaced or modified.

To replace a formula recursively:

e In the project editor, activate the "Formulas"
tab so you can see a list of existing formulas.

e Select Extras — Global Replace Formula.

A dialog box prompts for the name of the old
and the new formula.

e Enter the names as needed and click OK.

The formula is replaced recursively in the
entire implementation.

To update all implementations:

e In the project editor, select Extras — Update
Implementations to make changes to the
formulas in all the implementations.

A protocol of changes is written to the ASCET
monitor window. Changes in the implementa-
tions are made according to the master page

selected in the implementation editor of each

primitive element.

Implementation Types

To be able to edit the implementations of individual variables more easily and
to be able to easily assign the same implementations to elements with compa-
rable physical significance, you can define what are referred to as implementa-
tion types in the project context. This is also true of the default project (see
chapter 4.8.1) of a class or a module. These implementation types contain the
essential specifications of an implementation and can be assigned to individual
elements in their implementation editors.

This section describes how to create and set up implementation types. How
these are used during implementation is described in the section "Using Imple-
mentation Types" on page 491.
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To add an implementation type:

e In the project editor, click the "Impl. Type"
tab.

= Graphicsl DSl 1% Fomulas &) Impl Type Iﬁ:’ Comm. I 4] Bindingl Filesl

Mame Impl. Impl. |3 [Impl.  [Formula Zemm  |Tepe  [Min  [Max
Type  [Min [GES not incl.

impl_new int16  [-1000 |1.0 1000 |ident Mo cont  [-1000 (1000

impl_type realtd  |-oo 0 |[+oo Mo cont |00 [+oo

e Select Global Implementations - Add -
<model type>

or

e select Add - <model type> from the con-
text menu.

Note

The model type you select when generating an
implementation type, determines which vari-
ables you can assign this implementation type
(see "Using Implementation Types"

on page 4917).

A new implementation type is created with a
default name. Automatic settings (see follow-
ing figure) are selected which correspond to
your selection for <model type>.

=9 Graphicsl DSl (’; Formulaz {Q} Impl. Type ﬁ:’ Comm. | ﬂgﬂ Bindingl Filesl

Mame Impl. — {Impl. G |lmpl. Formula [Zera | Twpe |Min Max

Tupe |Min b aw ot incl.
impl_type_cont |realtd  |-0o 0 |+oo ident Ma cont |-00 +00
impl_type_sdisc [ink32  |-2147483648 |1 |2147483647 |ident Mo sdise |-2147483648 | 2147483647
impl_type_udisc {uint32 |0 1 (4294967295 ident Mo udisc |0 4294967295

To manage implementation types:

You can delete several implementation types simultaneously, but you have to
rename them one by one.

e Select an implementation type.
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e Select Global Implementations — Rename
or
e select Rename from the context menu.

The corresponding cell in the "Name" column
becomes an input box.

e Enter a name for the implementation type and
press <RETURN>.

e Select Global Implementations - Delete
or
e select Delete from the context menu.

The selected implementation type is deleted.

To edit implementation types:

e Select the implementation type you want to
edit in the "Impl. Type" tab.

e Select Global Implementations - Edit
or
e select Edit from the context menu

or

432 The Project Editor



433

e double-click the implementation type.

The implementation editor for implementa-
tion types opens in the "Value" tab.

Implementation for: impl_type

32768
32767

e Select a conversion formula in the "Formula"
dropdown list.

e If necessary, enter the quantization in the
"Qu.Exp" field.

The field is only activated if you selected the
Quanti zed Physi cal Experi nent code
generator in the build options (see page 412).
In all other cases, it is only used as a display.

e Select the master page of the implementation
in the "Master" field.

1. Master Model:

Select this setting if physical model properties are the main reason for
selecting the implementation.
All fields in the "Model" area except model type can be edited. This is
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determined when the implementation type is created.
The "Implementation” area is locked apart from the option Zero not

included.

1= Moel —rTT
Default v alue

Model
Copy

Type e Paste

Min [218 . 127
Max 2147 2°84 (255)

Enter the limits for the interval in the "Min."
and "Max." boxes.

To set the upper or lower bound of a model
type ("infinite" in case of "cont"), click one of
the fields with the right-hand mouse button
and select Default Value from the context
menu.

The values for the implementation are
updated automatically.

2. Master Implementation:

Select this setting if certain code properties (e.g. a required bit width)
are the main reason for selecting the implementation.
The fields in the "Implementation" area can be edited; the "Model"

area is locked.

Implementation
Typa =

Max Copy Crl+C

[ Zeror Fasie [Eir] 4
———| W
— 27128
25 [-32768)

-2°31 [-2147483648)

3. Other settings:

Note

Select the type of implementation in the
"Type" dropdown list.

Enter the limits for the interval in the "Min."
and "Max." fields.

To set the default limits for the current data
type, click one of the fields with the right-
hand mouse button and select Default Value
from the context menu.

The values for the model are updated auto-
matically.

If the interval cannot have the value "zero",
activate the option Zero not included.

If you activate the option Zero not included, no check is carried out in
the generated code during runtime to see if the denominator of a divi-
sion is zero. This can lead to critical run-time behavior of the code. If in

doubt, disable the option.

The Project Editor

Select the "Comment" tab if you want to
enter a comment.
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Enter the comment in the text box of the tab.

This comment is not transferred during assign-
ment to an element.

Click OK to confirm your settings.

You cannot make any settings for the memory area and limiting behavior for
an implementation type during assignments or overflow or enter any addi-
tional information. These settings are made individually for each element.

To copy implementation type settings:

Once you have set up an implementation type, you can copy the settings to
another implementation type.

or

or

Select the implementation type whose set-
tings you want to copy.

Select Global Implementations - Copy

select Copy from the context menu.

The settings are copied to the database clip-
board.

Select the implementation type into which
you want to copy the settings.

Select Global Implementations - Paste

select Paste from the context menu.

The settings are copied from the database
clipboard into the implementation type.

To swap settings of implementation types and scalar elements:

You can also swap the settings between implementation types and scalar ele-

ments of the database.

The Project Editor

or

In the "Impl. Type" tab of the project editor,
select the implementation type whose settings
you want to copy.

Select Global Implementations - Copy

select Copy from the context menu.

The settings are copied to the clipboard.
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4.8.10

1. Via the "Implementation” tab of the Component Manager

e Select the component which contains the
scalar element to which you want to copy the
settings from the "1 Database" list in the
Component Manager.

e Select the "Implementation” tab from the
"3 Contents" field.

e Select the element from the
"Implementation" tab.

e Select Paste from the context menu
or
e press <CTRL> + <V>.

2. Via the implementation editor of a component

e Open the implementation editor of the
component that contains the scalar element
to which you want to copy the settings.

e Select the tab which contains the element.
e Select the element.

e Select Element - Paste Implementation
From Buffer

or

e select Paste Implementation From Buffer
from the context menu.

The settings are copied from the clipboard to
the scalar element.

If you want to copy the implementation of a scalar element into an implemen-
tation type, proceed in the reverse order: copy the implementation in the Com-
ponent Manager or in the implementation editor and add it to the "Impl.
Type" tab of the project editor.

Experimenting with Projects

The code generation and experimentation facilities are much more powerful
for projects than for components. Only offline experimentation with floating
point arithmetic (build option Physi cal Experi nent, see page 412) is
available for components. Projects offer online experimentation, and both
offline and online experimentation can be combined with either floating point
arithmetic or quantized floating point arithmetic (build option Quanti zed

The Project Editor



437

Physi cal Experinment) or fixed point arithmetic (build option | npl e-
ment at i on Experi nent ). The same code generation facilities are available
for components, when they are experimented with in a project context.

Online and Offline Experimentation

It is possible to experiment with a project offline just as with any component.
All facilities for offline experimentation are available and work in the same way
as for components. Offline experimentation with a component is equivalent to
project offline experimentation, with the default project containing the com-
ponent. The offline experimentation environment is described in detail in chap-
ter "The Experimentation Environment" on page 561.

& Physical Experiment for: ControllerTest Target: >PC< Environment: >Default<

File Elements Diagrams Experiment “iew

G S EE (m > 0| e fvalvRAIES S
: |<New Calibration E ditor> j : |<2. Mumeric dizplays j ' I 1 i’
'E E E’@ (== Graphics |DS | Globalsl Formulasl Eomm.l Bindingl
Elements = ;I
@' [ ContrallerT est Sianall IdleCan_rew
a u dr Ignalony
& @ IdieCon b n n W
@ Prochiodel e air_narninal
@ SignalCony
IdleC:
@ U_n SignalCony =en
o Ut
Proctdodel
Diiagrams " n
=il
+" initialize_CT []
terminate_CT [] Proctdodel =
simulate_CT1 [] _I—I
event_CT1(] LI—I »

The main difference between offline experimentation with components and
projects is that in projects, the tasks created in the operating system editor are
stimulated in the event generator, rather than the methods or processes of any
components.

With online experimentation a project can be tested under more realistic con-
ditions and in real-time. During offline experimentation the code generated by
ASCET can be run on the PC or an experimental target, but it does not run in
real-time. During online experimentation the code always runs on an experi-
mental target in real-time. Online experimentation forms the basis for using
ASCET in practical applications. It focuses on the operating system schedule
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and the corresponding real-time behavior of the control system, whereas
offline experimentation often revolves around testing the functional specifica-
tion of a system.

The main differences between online experimentation and offline experimen-
tation are:

* Online experiments have to be run on real-time hardware, e.g. the
ETAS targets ES1130 and ES1135.

e Thereis no stimulation, i.e. there are no event and data generators. The
scheduling is determined by the integrated operating system and the
data is read from e.g. the technical process.

e The sampling rate at which data is measured must be specified explic-
itly, by selecting an activation task for each measurement window.

* The experiment and the measurements can be started independently
of each other.

Online experiments are possible only in connection with ASCET-RP; therefore,
you find the description in the ASCET-RP user’s guide.

It is possible to generate code for the project without starting the experimen-
tation environment. This is useful for testing whether the code generated is
syntactically correct. If the code is incorrect, the program displays the error
messages issued by the compiler.

To generate code:

e In the project editor, select Component -
Generate Code

or
% e click on Generate Code.

The code for the project is generated. Any
error messages are displayed in a message

window.

Or

e Select Component - View Generated
Code.

C code is generated and displayed automati-
cally in a text editor.

The editor can be selected in the ASCET
Options window, "ASCII Editor node" (cf.
page 60).
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To save generated code:

Select Component - File Out Generated
Code - Flat or Recursive to write the code
for a project to a file.

The Windows path selection window opens.
Select a path.

Click OK to write the code to the directory you
selected.

The generated code is written to the specified
location. You can open the file with any text or
C code editor. The names of the generated
files are logged in the monitor window.

To generate executable code:

Bel

{Build Executable Cods|

The Project Editor

or

Or

In the project editor, select Component -
Build

click on Build Executable Code to generate
an executable file.

The code for the entire project is gebnerated,
compiled, ans linked. When no errors occur,
an executable file is generated.

The source and object code generated in that
process is stored in the ASCET database.

Select Component — Build from directory
to generate an executable file without storing
the generated code in the ASCET database.

The time required for storing the files is thus
saved.

This option can be necessary particularly when
generating code for large projects, in case the
computer does not have enough main mem-
ory.



440

When an executable file is generated, all files (including source code) are writ-
ten by default into the . \ cgen\ directory.

Note

When the Keep files in Code Generation Directory option is deactivated
in the options window (cf. page 49), the content of the ASCET code genera-
tion directory . \ cgen\ is deleted whenever you exit your ASCET session. To
store them permanently, you have to file them out as described on

page 439.

Retrospectively activating the option has no effect for the running session.

If you want, you can link existing object files to an executable file without new
code generation and compilation. This is primarily of interest when your
project contains external C code files which are integrated during the make
process.

To link object files to an executable file:

e Perform the necessary changes in the external
files, and create object files.

e In the project editor, select Component -
Link Only.

The internal object files belonging to the
project are written from the database to the
hard disk and, together with the external
object files, linked to an executable hex file.

Note

Link Only works corrdctly only when the internal files have been created
using Component - Build or the Build Executable File button. Only with
these commands, the files are stored in the database.

Experimenting with Quantized Floating Point Code

Code with quantized floating point arithmetic is generated from the same
physical model as code with floating point arithmetic. You only need to switch
the code generation over.

To switch to quantized floating point arithmetic:

e | ® o | e C(Click on the Project Propertiesbutton.

e Inthe "Code Generator" option select Quan-
tized Physical Experinent.
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e Click OK.

The next time you start the experiment, your
code is generated with the current settings.

Experimenting with models with quantized floating point arithmetic works in
the same way as with standard floating point arithmetic. The difference is that
for experimentation with quantized floating point arithmetic, there is a special
calibration window to adjust the limits of the interval and the quantization of
the value.

To open the quantized calibration window:

* Inthe "Elements" pane of the experimenta-
tion environment, select the element you
want to calibrate.

e Select Elements - Calibrate.

A dialog box prompts for the type of editor
you want to use.

e From the list, select the [ Numeri ¢ Edit or
[MVY ] and click OK.

The quantized calibration window opens with
the values of the current data set and the val-
ues from the current implementation.

3 Mumeric Editor [MMQ]; 3 (- |O] =]

air_lowAldleCon\ControllerTest
(0.8 I
Min |l].ir

Max |98

Quant |0.2

Quantized floating point arithmetic only affects the assignment to variables.
Each time a variable is written or its value is changed in the calibration window,
the value is adjusted to the quantization information.

To work with the quantized calibration window:

e Select the value field.

e Change the value as you wish.
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4.8.11

e Press <ENTER>.

The value is changed in the experiment and
automatically adjusted to the quantization
and interval chosen.

e Select one of the fields "Min", "Max" or
"Quant" and change the value to what you
want.

e Press <ENTER> or select another field.

The new information is transferred to the
experiment and the value is adjusted automat-
ically to the new interval and the quantization.

Quantized floating point arithmetic can also be used for experimentation with
components, but only with components not described in C code. The compo-
nent to be experimented with must be opened from the project editor, instead
of from the database browser.

To experiment with a component in quantized floating point arith-

metic:
i | ® < | ¢ Inthe project editor click on the Specify Code
Generation Settings button.

e Inthe "Code Generator" option select Quan-
tized Physical Experinent.

e Select the component in the "Elements”
pane.

e Select Element - Edit Component.
e The relevant specification editor opens.
e Experiment with the component.

Generating Application Data

In the project editor, you can generate all files required for running your code
on a controller target, and measuring/calibrating it with a calibration system
(e.g., INCA). ASCET uses the ASAM-MCD norm to generate information
needed in the calibration system. The ASAM-MCD file represents the interface
to all calibration systems that recognize the standard ASAM-MCD format.
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4.9

491

Containers

To generate application files:

e In the project editor, select ASAM-2MC -
Write to create the ASAM-MCD-2MC files for
your system.

A file prompter dialog box is displayed.

e Select a path and enter a filename for the
ASAM-MCD-2MC files.

e C(Click Save to have the application files written
to the file system.

ASCET generates the ASAM-MCD-2MC data
file and the hexadecimal file that contains the
code for your system.

You can set options for the ASAM-MCD-2MC file generation in the "ASAM-
2MC" node of the "Project Properties" window. The procedure is described in
section "Project Settings" on page 407.

Containers

The Containers available since ASCET 5.0 are used as containers for projects,
classes and modules. Their purpose is to structure models and databases and
place different database items under a common version control. When
upgrading from an earlier ASCET version, networks are converted to contain-
ers (see chapter 4.9.2). Unlike the networks in earlier ASCET versions, contain-
ers have no other function.

Containers can contain all kinds of database items apart from folders, even
other containers. Direct (the container contains itself) and indirect (the con-
tainer contains a second container, which in turn contains the first) recursions
are admissible. Each database item can only be contained once in the same
container.

Working with Containers

Containers are (like enumerations) not edited in a special editor but in the
Component Manager. A context menu, similar to those of other views, is avail-
able to you there in the container view in the "Container components" tab.

To invoke the container view:

e Inthe Component Manager, mark an existing
container in the "1 Database" field

or
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create a new container (see page 75).

The "Container components" tab is displayed
in the "3 Contents" field.

Click anywhere in the "Container compo-
nents" tab to bring it into focus.

To add a database item (context menu/keyboard):

or

[~ Container cormponents

Select Add from the context menu

press <INS>.
The "Select Item" window opens.

Select the component you want to add from
the "1 Database" list.

Click OK to add the item and close the
"Selected Items" window.

The item is added to the container and dis-
played in the "Container components" tab.

Mame

Type Date Access Specification

@ ControllerTest - TutorialiLessanControllerTest{Praject  [(18.03.2003 13:02:01)) By RwCEG

To add a database item (Drag & Drop):
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In the "1 Database" list of the Component
Manager, expand the folder containing the
container to which the item is to be added.

In the "1 Database" list, select the folder con-
taining the database items to be added to the
container.

The content of the folder is displayed in the
"3 Contents" field.



e Drag the database items from the "Compo-
nents" tab to the container in the
"1 Database" list.

1 Databaze » 3 Contents *
—E 3 ;I [ Components |
@ Integrate MNarme Tupe Diate Access Specification
& Integratar & Integrate |Class 29.11.2002 |y RwWCEG|Block Diagram

& CdLessond
@ CdLessons
& CdLessonk
@ CdLesson?

@Eontr el
¥ \dieCan

Note

You cannot drag the database item from the
"1 Database" list into the container.

The items are added to the container.

[~ Container cormponents

Marme Type Date Access Specification
@ ControllerTest -» TutorialiLesson\ControllerTest{Praject  |(18.03.2003| By RwCEg]
& Integrator - TutorialiLesson3|Integrator Class  [(08.07.2002| By pwCEG|Block Diagram|

You can drag items from one container to another in the same way. The items
are not removed from the first container.

To rename added items:

Note

If you rename an item in a container, the original database item is also
renamed, this is not the case when items added to components or projects
are renamed.

e Mark the item you want to rename in the
"Container components" tab.

e Select Rename from the context menu

® press <F2>.
The name of the item is highlighted.
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e Enter a new name and press <RETURN>.

The item is renamed both in the container and
in the database.

To edit items:

You can open an item you want to edit from within the container the same
way as from a folder.

e Mark the item you want to edit.
e Select Component - Edit Item
or

e select Edit from the context menu

Note

These two options are not available for contain-
ers contained in containers.

or
® press <RETURN>.
or

e double-click the item to open the component
editor.

If the item is a container, it is selected in the
"1 Database" field and displayed in the
"3 Container components” field.

To delete items from the container:

e Mark the items you want to delete in the
"Container components" tab.

e Select Select All from the context menu
or

e press <CTRL> + <A> if you want to select all
items.

e Select Delete from the context menu

or
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49.2

4.10

To sort the container view:

press <DEL> to delete the selected items from
the container.

The items are only deleted from the container,
not from the database.

or

Containers and Networks

Select Sort by — <column> from the context
menu

click on the name of a column to sort the dis-
play according to the relevant column.

The containers in ASCET 5.2 replace the networks of earlier ASCET versions. If
you open an old database which contains networks, these networks are auto-
matically converted into containers. The projects assigned to the different

nodes of the network are added
in the network is not added.

to the containers. Other information available

Modes Mode Type
node:>PC< ;I @ Project
Node_2:>PC<  Code
_ILI Froject
k ContrTest TIP
Linkswitch Settin Hardware Topology
1 Databaze » 3 Contents
CIETASlegfilib [ Container comporents IDEfau't / IDBfaUH
COETAS-SystemLib Marme Type qu,/ Access Specification

CaETas WRerial S 142 ContllerTest -

Project H23.01.2002| By RwWCEG

B = Root_
[

G ContTes_TiP AT |(21.102002| B RwCEG
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Elements are interface elements, variables, tables, arrays and complex ele-

ments (referenced components)

Each element has a number of properties, which can be configured according

to requirements in the model.

The configuration selected is va
component.

Editing Element Properties

lid for all occurrences of an element within a
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4.10.1

Instances and Occurrences

An element can have several occurrences. An occurrence of an element is the
equivalent to writing down the name of the element in a text-based program-
ming language. Changes in one occurrence of an element affect all the other
occurrences of that same element.

Care has to be taken when using referenced components as elements. Here,
every component can have multiple instances, each of which can in turn have
multiple occurrences.

Element Configuration

An element configuration is edited in the element editor. The element editor
can be called from any specification editor and from the Component Manager.

To open the element editor:

e Inthe "Elements" pane of a specification edi-
tor, highlight the element you want to edit.

—  Select Element - Edit

or
—  right-click on the element and select Edit
from the context menu
or
- double-click the element you want.
Or

e In the drawing area (BDE) or "Graphics" tab
(project editor), right-click on the element and
select Edit from the context menu.

Or

e Inthe Component Manager or the Browser
view of the specification editor, select the
"Elements" tab.

e Highlight the element you want to edit.
—  Press <ENTER>.
or

—  Right-click on the "Elements" tab and
select Edit from the context menu.

The "Element Editor" window opens.

Editing Element Properties
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When the Edit Primitive Elements (or Edit Implementation Cast) option in
the ASCET option dialog (cf. "Options for Confirmation Dialogs" on page 45)
is activated, the element editor opens automatically when a new element is

created.

This option can be overwritten with the Always show editor for new ele-
ments option present in each element editor.

Depending on the type of the selected element, the element editor can look
differently; not all fields exist in every case. The functions of the available fields

are identical in all cases.

Element Editor for: cont::cont

Mame
Uit
Comment
Dimension

Model Type

Kind

Scope

Existence

Dependency

Memory

Calibration

¥ &lways show editor for new elements

conf

oK |

Logic

Signed Dizcrete
Unsigned Discrete
Continuous
Enumeration

Constant

System Constant
Parameter

W ariable

[t

[t

Local
Imported
Exported

Wirtual
Mon-irtual

[ependent
Independent

olatile
Mon-alatile

=
-

es
Mo

Lancel |

I jv

™| ariants

[ Setl)
" Getl)

Farmula |

Fig. 4-2

Element editor for basic elements. Depending on the element,
some fields or options can be deactivated.
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Element Editor for:

Mame [i] ok |
Uit
| Lancel |
Comment
Kind Parameter
Dimension Scalar
Model Type | Logic
" Signed Discrete
= Unsigned Discrete
& Continuous
Scope & Local
(o Irmported
(o Exported
¥ &lways show editor for new elements

Abb. 4-3  Element editor for CT block elements. The possibilities to set Get
and Set ports, as well as some other fields, do not exist, other
fields are used as displays only.

Element Editor for: cls_calcmatnix::cls_calcmatrix

Mame clz_calcmatrix oK. |
Comment

— LCancel |
Scope & Local

" Imported

mRene I setl) I Get]
(o Exported
IV lways shaw editor for new elements

Abb. 4-4  Element editor for an included component. Only a few fields
exist.

Element Editor for: impl_cast::cont

Mame impl_cast ok |

Lancel |

Comment

IV lways shaw editor for new elements

Abb. 4-5  Element editor for an implementation cast. Only the name and
the comment can be edited.
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To edit an element configuration:

Configure the element as you wish. Proceed as follows:

Editing Element Properties

In the element editor, enter a unit into the
"Unit" field.

Each element can be assigned a unit. The unit
is for documentation purposes only, and does
not influence the functionality of the element.

Type a comment into the "Comment" field.

The comment is displayed when documenta-
tion is generated for the component.

Assign the element type in the "Model Type"
field.

When you select the Enumeration type, the
combo box next to the "Model Type" field
(see Fig. 4-2) is activated. It contains all enu-
merations available in the database.

In the "Kind" field, assign the element kind.

Here, you can define constants or system con-
stants (cf. "The Kind of Elements" in the
ASCET reference guide).

The options Input and Output are only avail-
able for inputs and outputs of state machines.

In the "Scope" field, determine the scope of
the element (cf. "The Scope of Elements” in
the ASCET reference guide).

In the "Existence" field, determine whether
the element is virtual or not.

This field is only available for variables and
parameters (enumerations excluded).

In the "Dependency" field, determine
whether a parameter is dependent or inde-
pendent.

This field is only available for parameters (enu-
merations excluded).
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e Inthe "Memory" field, determine whether
the element is written to the volatile or non-
volatile memory of the ECU.

Data stored in the non-volatile memory of the
ECU will not be overwritten upon initializa-
tion.

Note

The smstate variable of a state machine cannot
be edited in the element editor. To assign the
non-volatile attribute to this variable, open its
context menu in the "Elements" pane and select
Settings - Non-Volatile.

e Inthe "Calibration" field, determine whether
a parameter can be calibrated in an applica-
tion system (Yes) or not (No).

When you select No, the READ ONLY key-
word is generated for the parameter during
ASAM-MCD-2MC generation.

This field has no influence on other elements
or the offline experimentation environment.

e Click OK to close the element editor.

It is possible to enable individual elements within a component. Enabling an
element means that the element can be accessed from outside of the current
component.Parameters and constants can be read out from the current com-
ponent. Variables, however, can be read in and out.

To enable or disable elements:

e QOpen the element editor.

Kind " Constant
" Spstem Constant
" Parameter = Yeriznts
¢ Wariable
= [t 7 Set)
£ Htpuk ™ Get)

e Click on the Set() option.

A tick mark appears in the box. The element is
enabled and can be written from outside the
component.

Editing Element Properties
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4.10.2

e Click on the Set() option again to reverse the

setting.
e Activate the Get() option to add an output.
e (lick OK.
In the layout, an input or output is added for
the element.

You have to actively set the Get() and Set() options for messages to add the
respective inputs and outputs to the module layout. However, these are
merely a visualization feature, assignment is performed using identical
names.

When you are using Get/Set ports without activating one of the Optimize
Direct Access Methods (...) code optimization options (cf. section ""Opti-
mization" Node"), separate methods for the direct access on the respective
elements are created in the generated code, which are called via funcion
calls.

When the Optimize Direct Access Methods (one level) option is acti-
vated, the direct access is used instead of separate methods.

When the Optimize Direct Access Methods (multiple levels) option is
activated, this is also true for nested classes.

The type of pin displayed in the layout depends on the kind of element being
enabled. For parameters (including characteristic lines and maps), constants
and system constants, as well as send messages, only an output pin can be
added. For receive messages, only an input can be added. For variables, as well
as send&receive messages, both an input and an output pin can be added.

Dependent Elements

Dependent elements can be parameters and model constants. This means that
they are affected by another element.

To create the formula for dependent parameters:

e |n the Element editor, select the option
Dependent from the "Dependency" field.

The Formula button is activated.

Editing Element Properties
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& Formula Editor for: WurzelKi

Editing Element Properties

Or

Click on the Formula button.

The "Formula Editor" for dependent parame-
ters opens.

Here, you can enter the element dependency
as a formula (C-Syntax). The cursor position in
the "Formula" field is indicated in the "Posi-
tion" field.

Right-click in the "Identifier" field and select
Add from the context menu.

This is how you create formal parameters.
These parameters are independent of the
model.

Enter a name in the "ldentifier" field.

A list of available operators can be found in
the "Operator" combo box.
A list of available functions can be found in
the "Function" combo box.

You can create the formula for the depen-
dency in the "Formula" field using formal
parameters, operators and functions.

There are two ways for doing so:

Enter the formula directly in the "Formula”
field.
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2.

Function

st j

Operatar

Formal Parameter

b =

>> :
- B >> |

Use the >> buttons.

In the "Function" combo box, select a
function.

Click on the neighboring >> button.

The selected function appears in the "For-
mula" field, at the cursor position.

In the "Operator" combo box, select an
operator.

Click on the neighboring >> button to
add the operator to the formula.

Highlight a formal parameter in the "For-
mal Parameter" field.

Use the neighboring >> button to add the
parameter to the formula.

Operators, functions and formal parame-
ters can be inserted in any number or
sequence. However, only one can be
added at a time.

To edit the formula of a dependent parameter:

You can edit the formula of a dependent parameter at a later state.

Editing Element Properties

Open the formula editor for the dependent
parameter whose formula you want to
change.

Edit the formula as described in the previous
passage.

In the "Formal Parameter" field, right-click on
a formal parameter you want to rename and
select Edit from the context menu.

Enter the new name.



e Inthe "Formal Parameter" field, right-click on
a formal parameter you want to remove and
select Delete from the context menu.

Note

The changes made by renaming or deleting for-
mal parameters affect only the "Formal Parame-
ter" field. The formula in the "Formula" field has
to be updated manually.

In order to make the dependency of the element in the model effective, the
formal parameters must be specified according to the model.

To specify the formal parameters:

e Highlight the element you want to edit in the
"Elements" pane.

e Select Element - Edit Data.
or

¢ Right-click on the element in the "Elements"
pane or the drawing area, and select Edit
Data from the context menu.

¢ In the Browser view, select the "Data" tab.
— Highlight the element you want to edit.
—  Press <ENTER>

or
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—  right-click on the "Data" tab and select
Edit from the context menu.

The "Edit Dependency" dialog opens.

& Edit Dependency for: WurzelKi

Mapping T able: formal to model parameter

Identifier Model Parameter

¥ Ki =l Ok

hdefined]

Lancel

Farmula
wirzelkli = sqrtki)

* Inthe "Model Parameter" column, right-click
on the [ undef i ned] field.

A combo box opens that lists the parameters
in the component.

e Select one of the listed elements.

This way you assign the formal parameter a
model parameter which determines the value
of the dependent parameter.

e Close the "Edit Dependency" window.

Temporary variables can be used to store the results of statements or opera-
tions and avoid multiple execution within the same method or process (see
section "Temporary Variables" in chapter "The Kind of Elements" of the
ASCET reference guide).

To use temporary variables:

e Right-click on the operator for which you
want to use a temporary variable.
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411

e Select Temporary Variable from the context
menu.

The operator displays a solid rectangle on the
output pin to indicate that the result of the
operation is stored in a temporary variable.

iy

[F}
inputl./dodddition

InputZ/dodddition

® Repeat the command to reverse the setting.

Editing Data

When specifying a component, you can assign an initial value to each element
in your specification. All of these values can be changed at a later stage. You
can specify different data sets, i.e. sets of initialization values between which
you can toggle, or you can change individual values during experimentation.
This section describes the different editors for the various kinds of elements.

Usually a data editor is first called from within the component development
environment, e.g. the block diagram editor, to assign a default value to an
element. Then the editor can be opened again from within the experimenta-
tion environment to calibrate the value of the element during an experiment
(see "The Numerical Editor" on page 622). Data editors can also be used to
define data sets for components or projects.

Data sets are independent from implementations (cp. chapter 4.12). Neverthe-
less inconsistencies between both can arise. In the context of a project, the
value of an element defined in its data set can exceed the value range defined
in the implementation. It is the user’s responsibility to use consistent project
settings.

Note

At code generation time, the initialization values of basic elements must fit
the value ranges defined by their implementations. Otherwise an error mes-
sage is generated for parameters, a warning for variables.

To open an editor

e Inthe "Elements" pane of the component
editor, highlight the element you want.

Editing Data
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4111

e Select Element - Edit Data on the menu
bar.

Similar to opening the element editor (cp.
chapter 4.10.1) further possibilities to open
the data editor exist.

Depending on what you selected, one of the
editors described below opens.

Editors for Scalar Types

Numerical Editor

The numerical editor shows the value of a numeric element and lets you edit
that value.

i Numeric Editor

K
Lancel |

To edit a value:

e Enter the value you want.
or

e Click on the numeric display and edit the value
as required.

e (lick OK to import the modification.
Logical Editor

The logical editor shows the value of a logical element and allows you to edit
that value.

i Logical Editor
og

r Cancel |

To edit a logical value:

e Tick the option box to set the value to t r ue.

e Untick the option box to set the value to
fal se.

Editing Data
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4.11.2

e Click on OK to import your modification.

Enumeration Editor

The Enumeration editor displays the enumerator assigned to the element and
allows you to select another enumerator from the current enumeration.

i Enumeration E ditor B3

Cancel |

To select an enumerator:

e Click on the combo box.

e Select the enumerator you want.

e Click OK to confirm your changes.
The Editor for Combined Types (Table Editor)

Tables are ASCET data structures for describing characteristic lines and maps.
The curves in a table are not defined by a mathematical function, but rather by
defining individual data points that form the output of particular input values.
The maximum number of data points is specified in the specification editor
after the table element is selected. ASCET supports one- and two-dimensional
tables.

The creation of a table is described in the section " Arrays, Matrices, Character-
istic Curves and Maps" on page 211. You can edit the table element from the
"Elements” pane. The table editor (also multi editor) contains a menu bar, the
"v:" combo box which contains the names of the currently edited tables, a
data display field and varying setup fields for table size and interpolation. The
data display field shows the sample points (array/matrix: index values) and out-
put values which can be edited according to the type of the edited table. The
editors briefly introduced in the following sections are the different forms of
the table editor. A more detailed description is given in chapter 6.2.3 "Working
with Calibration Windows".

While you can add sample points dynamically during specification and experi-
ments, the actual number of sample points must not exceed the maximum
number defined at the creation of the table. The maximum number of values
can only be changed in the specification editor with the Element — Max Size
command.

Editing Data
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Array Editor

An array is a 1-D table where the values on the x-axis are fixed, i.e. they always
start at 0 and are always incremented by one. An array in ASCET corresponds
to a one-dimensional array in a conventional programming language.

The array editor is the simplest form of the table editor.

i Table Editor (]

Edit ‘“iew Eustras

u Iarray AWalue block= j oK |

X 0 1 2

z 0,000 0,000 0,000 LCancel |
w-ha: Size: #-Size:

S E

In the data display area, the index values and their associated output values are
displayed; two setup fields for the array size are present.

To set up an array:

e Adjust the number of actual x-axis points in
the "x-Size" field.

The specified number of cells is created. Dur-
ing an experiment additional x-axis points can
be added, but only up to the maximum size.

¢ |nthe editor window, double-click on a cell on
the z-axis.

= ' The cell becomes an input field.
e Type in a value and press < ENTER>.
e Repeat for all the other values.

Two-dimensional arrays are also available in the form of matrixes.

] Table Editor =
Edit ‘iew Extras
¥ [matric <Mat> =] o
yix 0 1 2
u} 0.000 0,000 0.0 Cancel |
1 0.000 0,000 0.0
w-hilae Size: m o-Ma: Size: - SiEe:
| | E—
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The matrix editor shows the index and output values of both axes and contains
four setup fields for the size. Otherwise, it is used exactly as the array editor.

The 1-D Table Editor

A one-dimensional table has one input value and one output value. Internally,
a number of sample points is defined and an output value is given for each
sample point. If, for instance, you have defined the value 2 at a sample point
with the value 0.5, the output of the table will be 2 whenever the input value
is 0.5. If the input value falls between two sample points, the result is interpo-
lated between the two values.

i Table Editor (]

Edit Axiz ‘iew Exbras

- X Source [
. IDne_D <Cunres j oK |

x 0.000 1.000 2.000 3.000
z 0.000 0.000 0.000 0.000 L |

b3 SiEe: - Size: Irterpal.: Eetrapaol.:

[7 i“él i’ |uinear =] fconstant =]

Thesample points and their respective output values are shown in the data
display field; two setup fields for the table size, as well as interpolation setup
fields, are present.

The 1-D table editor works in the same way as the array editor. The only differ-
ence between the editors is that in the table editor the values on both axes can
be edited.

To edit a 1-D table:

e In the block diagram editor, right-click on a 1-
D table element and select Edit Data from the
context menu.

Or

e Highlight the 1D-table element in the "Ele-
ments" pane and select Element - Edit
Data on the menu bar.

The 1-D table editor opens.

e Modify the z-axis values as described on
page 461.

Editing Data
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e Adjust the number of sample points in the "x-
Size" box.

This creates a table with n sample points on
the x-axis of the table. By default they are
assigned values from 0 to n- 1.

e e Select an interpolation mode from the "Inter-
I pol." combo box.

K — Li near means that the two sample

’ points are connected by a straight line,
e.g. if we have a sample point 1 with the
value 2 and a sample point 2 with the

A value 4, the result for an input value 1.5
. will be 3.

v

— Rounded means that the values between
voo two sample points are always the same as
' the value at the smaller sample point.
Rounded Interpolation With the two sample points given above,
the output would be 2 for every input
value greater than 1 and smaller than 2.

e Click OK.

The extrapolation mode is always set to Const ant . For all the x-values greater
than the highest x-value defined in the table, the value returned is the z-value
of the highest x-value. For values that fall below the lowest x-value, the z-value
of the lowest x-value is returned.

v

The sample points are shown on the x-axis of the data area, the values are on
the z-axis. By default the number of sample points that you entered in the 1-D
Table Setup dialog box is created. The default sample points form a range
between 0 and the number of sample points minus 1.

The 2-D Table Editor

The difference between the 2-D table and the 1-D table editor is that there are
two dimensions of sample points instead of just one. The 2-D table has two
inputs and returns one output value for each pair of inputs.

Editing Data
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The sample points are shown in the top row and left-most column of the table

in the data display area. The 2-D table editor is the most elaborate version of
the table editor.

Edit Axiz View Ewxtras
w ITwo_D <hlap> j x: ¥Source ] o
W vt Source [ =

yix 0.000 1.000 2.000 3.000 4.0 — |
0,000 0,000 0,000 0,000 0,000 oo
1.000 0,000 0,000 0,000 0,000 oo
200 0,000 0,000 0,000 0,000 oo
2000 0,000 0,000 0,000 0,000 oo

| | |

b3 SiEe: m bz SEe:  yw-SEe: Irterpal.: Eetrapaol.:

|5 i“s i“él i“él i’ |unear =] constant =

Fixed Tables

A fixed table is a table where the distance between the axis points cannot be
altered. You can select any value for the distance, but it is always the same for
all points. If, for instance, the distance between the sample points has been set
to 3 and the offset to 4, the first axis point has the value 4, the second one 7,
the third one 10 etc.

To set up the axis points:

e Open the fixed characteristic line you want to

v [Fixed_tD <Fixedcurve> | edit in the table editor.
x |0.0{1.0/2.0{3.0{4.0 The adjacent image shows a simple example.
z400|00|00]|00)|00

e In the table editor, select Axis — X Support-
ing Point Setup.

The "X Supporting Point Setup" window
opens.

EE X Supporting Points Setup x|
Offset oK I

Ih Cancel |

Distance

=

e |nthe "Offset" field, enter the offset for the
first axis point (in the example: 1).
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e |nthe "Distance" field, enter the distance
between the axis points (in the example: 2).

Note

Enter integer numbers in both fields, because
otherwise errors will occur when working with

implementations.
e Click OK.
¥ [Fied 10 <Foedeurver ] The values you entered are accepted, and the
x [t 1.0 3.0 5.00 7.0 9.0 axis points are adjusted accordingly.
z{o00 o0 |o0]o0]oo0] The adjacent image shows the updated exam-
ple.
Or

e Click Cancel to discard the values and return
to the original state.

Fixed tables are available as 1-D tables and 2-D tables. The Y axis points of a
2D fixed table are adjusted via Axis — Y Axis Support Points Setup. With
the exception of the axis point treatment, the editor for fixed tables functions
in the same way as the table editor.

Group Tables

Group tables are tables that share the same distribution of axis points but have
different return values. This means that it is possible to obtain different return
values for the same input. The distribution of axis points and the individual
group tables are specified as separate elements; the former are called distribu-
tions.

Axis points, but no return values, are specified in a distribution. Once a distri-
bution has been defined, group tables using that distribution can be specified.
In a block diagram, a distribution has only an input, whereas group tables only
have an output, as shown below:

"] JS2/process

A —

fiprocess Giroup_T [distrib]

cant

distrib ] /3fprocess

A ——

Group_2 [distrib)

Group tables are available as 1-D tables and 2-D tables.
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4.11.3

Group Table Editor: The group table editor works in the same way as the
table editor. When creating a group table, you are prompted for a distribution.
This distribution is then assigned to the table, i.e. all the sample points defined
in the distribution are also defined for the group table. It is not possible to
make any changes to the x axis in this editor; however, it is possible to switch
to another distribution from the specification editor using Element - Edit
Distribution. Assigning values on the z-axis works in the same way as in the
1-D table editor.

Distribution Editor: The distribution editor works in the same way as the
array editor. The main difference is that the sample point axis values are added
to the z axis on the table. The x-axis serves for navigation purposes only and
cannot be changed. None of the commands for changing the x-axis are avail-
able in this editor.

i Table Editor (]

Edit ‘“iew Eustras

; istri i i |
. Idxstnb <Group @i coordinates j e |

X 0 1 2 3
z 0.0 0.0 0.0 0.0 Lancel |
b3 SiEe: - Size:
L b
Data Sets

Every component or project can have a number of data sets. Data sets deter-
mine the initial values of the elements, i.e. parameters and variables, and of
the components. A data set contains one initialization value for each element
of the component or project. Therefore, data sets define variants of compo-
nents and projects.

Data sets are handled in the same way as for components and projects. Each
component data set includes the initial values for all the basic elements used in
that component. For complex elements, which have their own data sets, the
component data set has a reference to one of the data sets of the complex
element.

Each component can have several data sets. When a component is first cre-
ated, a default data set with the name Dat a is created with it.

Editing Data
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Editing Data

To view data sets

In the specification editor, select
Component - Edit Data to view the data
for the current project or component.

The "Data for: <Component>" dialog win-
dow opens.

The names of all the project data sets are dis-
played in the "Data" pane.

All components included in the project or
component are displayed in the "Elements"
pane, together with elements. With basic ele-
ments, the value is specified after the element
name and type. With complex elements the
name of the referencing dataset is displayed.

Data for: IdleCon_new

Data  Element

Data

Local | glabal |

Elements

Element |Type Data

P air_low *0 udisc o

O Integrator & Integrator  Data

F kp *& cont 0.0
P n_nominal *F cont Q00,0
O ndiff *E cont 0.0
O pi_value *E cont 0.0

Select the data set you want to view in the
"Data" pane.

The values for the data set selected are dis-
played in the "Elements" pane.

Click OK.



The data set currently selected, for which the values are shown, becomes the
active data set when you close the data editor. You can also open the dataset
editor from the browser by selecting a referenced component in the "Data"
tab.

To create/copy a new data set:

e Select Data — Add.

A new data set is created. All elements have a
default value. This is either 0. 0 or t r ue for

basic elements, or the corresponding default
data set for complex elements.

Or
e Select Data - Copy - Flat.

The active data set is copied, i.e. the newly
created data set contains the same values. If
there are references to other data sets, they
are copied as well.

Or
e Select Data - Copy — Recursive.

An input window opens.

& Praefix x|

Insert Praefix for all copied Data

Cancel |

e Enter a prefix for the names of the copied
datasets and click OK.

The active data set is copied, and recursive
copies made of all the referenced data sets,
i.e. the copies of those data sets are also recur-
sive. The new data set has references to the
copies of the referenced data sets.

[Prac]

Note

This process only works for local variables.
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To delete a data set:

To rename a data set:

In the "Data for: <Component>" window,
select the data set you want to delete.

Select Data — Delete.

The data set is deleted. If other data sets have
referenced that data set, they now reference
the data set that becomes active after dele-

tion. The default data set cannot be deleted.

Select the data set you want to rename
Select Data — Rename.

Type in the new name and press <ENTER>.

When a data set in the "Data for: <Component>" dialog box is selected, it
becomes the active data set. If you close the component or project editor and
then open it again, the default data set will however be active again. There is
always one default data set associated with each component and project; ini-
tially it is the one that is created automatically when the component or project

is created.

To make a data set the default:

Open the "Data for: <Component>" dialog.

Select the data set you want to make the
default.

Select Data — Become Default.

The selected data set becomes the default.
Whenever the component or project is
opened, this data set will be active.

If a data set contains references to other data sets, it is possible to browse the
data sets those references point to.

To browse a data set:

or

Editing Data

Select the data set you want to browse.

Select the complex element (component) with
the data set you want to browse.

Select Element - Edit



e double-click the complex element you want in
the "Elements" pane.

The "Data for: <Component>" dialog win-
dow for the referenced data set opens.

e Use this procedure recursively to browse
through an entire data set hierarchy.
To edit data in a data set:

You have several possibilities to edit the data of sindividual elements.
1. Open data editor

e Select the basic element you want to edit.

If you want to edit a basic element in a refer-
enced data set, you have to open it first as
described above.

e Select Element - Edit.

The appropriate data editor opens, e.g., the 1-
D table editor opens if the element is a charac-
teristic line.

Data for: SignalCony

Dals  Elemenl

Data
oK
Data [DEFALLT]

Local |_G!o|:ia ]| Table Editor =

_ Edit Axiz “iew Estras
Elements

B ¥ lt_sensor <iTlrves d s UKD 5 |
P n_sensor 0.000

X 0.076 0.300 0.670
Pt sensor | 2 -40.,000 -26,000 -13.000 0.000 Cancel |
K |
#-Max Size: x=5ize Interpol.: Extrapal.:

I 13 i“ 13 i’ |unear =] IConstant =l

2. Copy data

e Select the basic element whose data you want
to copy.
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e Select Element - Copy Data To Buffer
or

e select Copy Data to Buffer from the context
menu.

The element data are copied to the database
clipboard.

e Select the basic element you want to copy the
data to.

Note

You can exchange data only between elements
of the same kind. For composite types (arrays,
matrices, tables), the current size has to be the
same, too.

e Select Element - Paste Data From Buffer
or

e select Paste Data From Buffer from the con-
text menu.
The data are copied from the database clip-
board to the element.

The data set of a project or a component can be exported separately from the
functional specifications. With this feature the data sets and the specification
can be developed in parallel.

To export a data set:

e Inthe "Data for: <Component>" dialog,
select the data set you want to export.

e Select Data - Export.
The Windowvs file selection dialog box opens.
e Typein a data set name and press <ENTER>.
The data set selected is exported.

The same commands are also available in the main menus of the specification
editors (Component — Export Data) and the project editors.
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To show the differences between two data sets:

Editing Data

Select two of the of the component or project
data sets in the "Data" pane.

You can select multiple data sets by clicking on
them while holding down the <CTRL> key.

Select Data — Show Differences - Flat.

The data sets are compared on the first level,
i.e. only the values for the basic elements con-
tained in the project or component are com-
pared. Referenced data sets are not taken into
account. The "Differences" dialog box opens
showing the differences in the data sets. The
differences for scalar elements are shown
directly, non-scalar elements with different
data are only listed.

Differences for: Data<>Data_1

Differences
Differences
Element | Data | Data_1 |
n_nominal 300.0 0o
Kp 05 0.0
Or

Select Data — Show Differences — Recur-
sive.

The data sets are compared recursively, i.e.
independent of the data sets referenced, the
values of the basic elements in all referenced
components are compared.

Differences for: Data<>PraeData_2

Differences
Differences
Element |Data |PraeData_2 |
n_nominal 300.0 0o
kp 05 0.0
Integratorski 4 9
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In the "Differences" window, select
Differences — Copy To Clipboard to copy
the results of the comparison to the clipboard.

They can now be pasted into another applica-
tion.

It is possible to write the data from a table or an array to a file and to read it in
again. The data is written in tab-delimited ASCII format.

To write array or table data to a file:

In the "Elements" pane of the data editor or
the specification editor, select a table or array.

Select Element - File Out Data.

The Windows file selection dialog box opens.
Select a path and a filename.

Click on Save.

The data from the table or array selected is
written to the file.

To read the data for an array or a table from a file:

In the "Elements" pane, select the table or
array.

Select Element - File In Data.
The Windows file selection dialog box opens.

Select the file that contains the data you want
to read.

Click on Open.

If the file format does not match the selected element, the data set is left
unchanged and a message box appears. This happens, for instance, if the sam-
ple points are not given in monotonous rising order. If the file contains missing
numbers, these are treated as zeroes (for instance if the number of sample
values does not match the number of sample points). If the file contains invalid
characters, these are interpreted as zero. The size of the element is adjusted to

the data that is read in.

There is one major difference between components and projects, namely that
projects have global elements as well as the components they reference. In
contrast to the data for the components, where a project can have several data
sets, there is only one data set for the global elements.
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To work with the global elements data set:

e In the project editor, select Component -
Edit Data to open the data editor dialog win-
dow.

e C(Click on the "Global" tab of the dialog to
view the data for the global elements in the
project.

Data for: ControllerT est

Data Element

Data
Data [DEFALLT] =

Local  Global |

Elements

Element | Type Data
0dr & dr 0.0

@ IdleCon ¢ IdleCon Data
® SignalCony ¥ SignalCany  Data

Even if more than one data set is shown in the
"Data" pane, you cannot select ot edit them.

An additional tool set for data exchange is available in ASCET. Users can per-
form flat and recursive file in and file out operations for the parameters in data
sets using various filter and data exchange options and file formats.

To set the data exchange options:

* In the Component Manager, open the ASCET
options window.

e In the "Data Exchange" node, adjust the
desired options.

The data exchange options are described in
section "Data Exchange Options"
on page 65.
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Once you have set the data exchange options for your system, you can use the
data exchange tool set to import and export data sets. The tool set can be
accessed through the corresponding menu choices in the data set editor.

To use the data exchange tool set:

e In the data set editor, select the data set you
want to edit.

e Select Data — File Out Recursive to file out
the selected data set and all referenced data
sets.

e Select Data - File Out to file out the
selected data set.

e Select Data — File In Recursive, to file in a
data set with all referenced data sets.

e Select Data — File In to file in a data set.

e Select Data — Show Data File to view a data
file.

e Select Data — Show File In Log File to view
the log file for read processes.

e Select Data —» Show File Out Log File to
view the log file for write processes.

Editing Implementations

Three implementation editors are available, one for components and projects,
one for basic elements —i.e. variables, parameters, and system constants —and
one for methods and processes. Depending on the kind of the elements, fields
are deactivated, or additional tabs appear, in the implementation editor for
basic elements, however, the structure is always the same.

Implementations are independent from data sets (cp. chapter 4.11). Neverthe-
less inconsistencies between both can arise. In the context of a project, the
value of an element defined in its data set can exceed the value range defined
in the implementation. It is the user’s responsibility to use consistent project
settings.

Note

At code generation time, the initialization values of basic elements must fit
the value ranges defined by their implementations. Otherwise an error mes-
sage is generated for parameters, a warning for variables.
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For literals, the most suitable implementation is derived automatically by the
code generation, so it does not have to be specified. Their implementation is
derived from the first assignment made to them. The same is true for con-
stants.

4121 Implementations of Components/Projects

You can open the implementation editor for components/projects

¢ from the Component Manager (cf. section "To edit the implementa-
tion:" on page 86),

e from any specification editor

or—for included components—

¢ from the implementation editor of the containing component,
and edit the values for the current component or project.

To open the implementation editor of a component:

1. edited component/project

e In the specification editor, select
Component - Edit Implementation to edit
the implementation for the current project or
the current component.

2. included component (specification editor)

e Inthe "Elements" list, select an included com-
ponent.

e Select Element - Implementation
or

e select Edit Implementation from the context
menu

or

e use the Browser view of the specification edi-
tor:

" R, Browse - Click on the Browse tab.

. — In the Browser view, open the implemen-
tation editor for the included component
as described on page 86.

3. included component (implementation editor)

e Inthe "Elements" list, select an included com-
ponent.
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The implementation editor for the selected component opens.

Implementations for: IdleCon

Implementation  Element

Implementation

e Select Element - Edit

or

e double-click on the component

or

e select Edit from the context menu

or

e press the <RETURN> key.

Al

Local |Impl. Cast I Global I Settings I

Elements

Element |Type |Formula |
P air_low *F cont ident [-o0,+o0]

[ Integrakar & Integrator  Impl

P Ep *F cont ident [-o0,+o0]

O ndiff *E cont ident [-00,+00]

O pi_value *E cont ident [-00,+00]

O warmUp & warmlp Trnpl

The names for all implementations defined for this component or project are
shown in the "Implementation" pane.

All the components and local elements included in the project or component
are displayed in the "Locals" tab; the "Impl. Cast" tab contains the implemen-
tation casts (see "Implementation Casts" in the ASCET reference guide). The
"Globals" tab lists global elements. With basic elements, the formula is speci-
fied after the element name and type.- With complex elements the name of
the referenced implementation is displayed.

The "Settings" tab contains several setup options.
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To select an implementation:

Select the implementation you want to edit in
the "Implementation" pane.

The formulas for the implementation selected
are displayed in the "Elements" pane.

You can open the implementation editor for
an element or included component by double-
clicking on an entry in the "Elements" pane.

Click OK to close the window.

All the operations available for data sets are also available for implementations
and work as described in chapter "Data Sets". You can specify implementa-
tions for local and global elements, as well as implementation casts, by select-
ing the corresponding tab of the implementation editor.

To adjust the implementation settings:

Note

The "Settings" tab has no meaning until you select the experiment Qbj ect
Based Control | er |Inplenmentation in the build options.

Select the "Settings" tab.

Local I Inpl. Cast I Global  Settings |

Memory location Default

Cache Locking Automatic

K1l {KN

™| Higrarchical code generation For. State Machines
I | Gutline automatically generated methnods Far State Machines
I | suta-inline: private methads (Smaller code-size)

¥ Generate method body

) Senvice routine

i Brotatypeimplementation
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Only the "Memory location" and "Cache
Locking" combo boxes are available for all
components (classes, modules, projects), the
options are deactivated for modules and
projects.



4.12.2

e In the "Memory location" combo box, select
the memory area where the data structure for
the component is to be stored.

The memory class for the code is defined in
the implementation editor of the respective
method or process (cf. chapter 4.12.8 on
page 500).

e \When you are editing the implementation of a
class, make sure that the Generate method
body option is activated so that code is gener-
ated for the class.

The options Hierarchical code generation
for State Machines, Outline automatically
generated methods for State Machines
und Auto-inline private methods (Smaller
code-size) are available only for state
machines. Their usage is described in "To acti-
vate/deactivate outlining of actions/condi-
tions:" and "To activate/deactivate auto-
inlining:".

Cache locking is described in the ASCET-RP user's guide, the other settings are

described in the ASCET-SE user's guide.

Implementation of Scalar, Non-logical Elements

The implementation of non-logical elements describes the transformation
from an infinite model domain (either cont i nuous or di scr et e) to a finite
implementation domain. Therefore the range for the values in the model has
to have interval limits. Additionally, a linear formula describing the transforma-
tion from the physical to the implemented representation has to be defined.

For the model type cont i nuous, which has an infinitely fine resolution, the
formula determines the quantization in the implementation domain using spe-
cial fixed point arithmetic. The quantization is the reciprocal of the gradient of
the linear formula since the implementation is assumed to be in integer arith-
metic.
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To open the implementation editor for basic elements:

1. from the Component Manager:

e Inthe "1 Database" list, select a component
or project.

e Inthed "3 Contents", "Implementation" tab,
select the basic element whose implementa-
tion you want to edit.

e Select Component - Edit Item
or
e double-click on the element
or
e select Edit from the context menu
or
e press the <RETURN> key.
2. from the specification editor:

e |nthe "Elements" list, select the basic element
whose implementation you want to edit.

e Select Element - Edit Implementation
or
e select Edit Implementation from the context

menu
or
e use the Browser view of the specification edi-
tor:
i K‘ Browee —  Click on the Browse tab.
| — In the Browser view, open the implemen-

tation editor as described on page 86.
3. from the implementation editor of a component/project:

e |nthe "Elements" list, select the basic element
whose implementation you want to edit.

e Select Element - Edit
or
e double-click on the element

or
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e select Edit from the context menu
or

® press the <RETURN> key.

The implementation editor for the basic element opens. The model
type is given by the element.

Similar to the element editor (cp. chapter 4.10.1), further possibilities
exist to open the implementation editor for basic elements.

For newly created elements, the system does not assume the assign-
ment of an implementation type defined in the project context (cf.
"Implementation Types" on page 430), it assumes the assignment of a
local implementation. For the cont and sdi sc model types, the
implementation data type selected in the "Implementation” node of
the options window (see page 52) is selected. For the value ranges, the
maximum limits for the type are set.
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The implementation editor for scalar, non-logical elements looks like this:

Implementation for: n  Project: ControllerT estPC

Yalus | Additional Information |

I~ Wse Implementation T5Ee I j
— Implementation
-~ Transformation
Farmula Iident j
Conversion fiphiys) = phys
Quantization Calculated I 1.0 Qu, Exp. I o
Master
' Model & Implementation ‘
~Model———— |~ Implementation

Type cont Type Iint32 - l
Min I -2147453645.0 Min I -2147453648
Max I 2147483647.0 Max I 2147483647

[ Zero not included

r— Implementation Interval Adaptation

v Limit Assignments

IAutomatic j
Memory Location IDeFauIt j
Cache Locking IAutomatic j
Consiskency
Source Conflick
1 | i

AUt EarreEkicn | Ok | Cancel |

The "Implementation for" dialog window offers the possibility to select a pre-
defined implementation type (see "Implementation Types" on page 430) via
the Use Implementation Type option and the adjacent combo box, or to
specify an individual implementation in the "Implementation" field. In each
case, the limiting behavior (“Implementation Interval Adaptation” field) and
the memory area in which the element is located ("Memory Location" combo
box, only relevant for micro-controller targets) are set individually. The " Consis-
tency" field displays warnings and error messages.

In the "Additional Information” tab, you can enter information relevant to
individual code generators, which is only evaluated where applicable. The
exact nature of the information you can enter here depends on your target and
code generator.
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Specifying Individual Implementations

For scalar basic elements, the Use Implementation Type option is deacti-
vated by default; the adjacent combo box is grayed out. You do not have to
change anything here to specify an individual implementation.

To select a formula:

Select the transformation formula from the
"Formula" combo box. All the formulas
included in the project are available.

The quantization in the "Calculated” field is
determined automatically based on the for-
mula. If the implementation data type r eal *
is selected, the quantization Tis displayed.

In addition, a quantization can be entered in
an extra field ("Qu. exp."), which is used
exclusively for the Quant i zed Physi cal
Experi ment .

If the variable has the model data type cont and the implementation data
type r eal 32 or real 64, or if the variable has a model data type different
from cont, only the identity formula should be selected because only this for-
mula is supported by the code generation. If you select another formula, a
warning is displayed.

Implementation for: sdisc

Project: Module_ DEFAULT>PC<

Yalus | Additional Information |

™ Use Implementation Type Iimpl_type_sdisc j
— Implementation
Transfarmation
Farmula IIinear j
Conversion fiphys) =0+ 8 * phys
Quantization Calculated IU.‘I 25 Qu, Exp. |1
Master
’7(3' € Implementation ‘

Implementation

Model
’7 Twpe conk ’7 Type

|real64 s l

—Consistency

Source Conflick

Yalus (O Float implementation must have identity Formula,

l I o]
AU O ECHn | QK | Cancel |
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e To switch to the identity formula, select
i dent from the "Formula" combo box.

e C(Click OK to close the implementation editor.
Or

e (Click OK without selecting the identity for-
mula.

The selected formula is accepted.
Or

e C(lick Cancel to close the dialog and restore
the original settings.

When you edit an element of sdi sc or udi sc type for which a formula other
than the identity was selected in a previous ASCET version, an error message
appears.

Note

Models from earlier ASCET versions can used unchanged. During code gene-
ration however warnings are generated if they contain formulas for discrete
elements.

When you make changes in a formula, or recursively replace a formula in a
project implementation, you can have all your implementations updated auto-
matically to match the new value ranges and data types. For information on
replacing formulas and updating implementations see section "Global
Changes in Implementations" on page 429.

To set the master page of an implementation:

ASCET can either use the model or the implementation page of an implemen-
tation as the starting point for automatic updates. The starting point is set with
the options in the "Master" field. You can set the default master page in the
"Implementation” node of the options window (see "Implementation
Options" on page 52).
e In the implementation editor, click on the
Model option to specify that the settings on
the "Model" side are used as the starting
point for updating an implementation.

The "Min" and "Max" fields in the "Model"
pane are activated.

The model data type cannot be edited, it is
determined by the element and merely dis-
played in the "Type" field.
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The fields in the "Implementation” pane are
disabled, except for the Zero not included
option; they are solely used as displays.

Or

e In the implementation editor, click on the
Implementation option to specify that the
settings on the "Implementation" side are to
be used as the starting point for updating an
implementation.

The fields in the "Implementation" pane are
activated.

The fields in the "Model" pane are disabled
and serve as displays only.

To specify an implementation (master: model):

The Model option should be selected as master if physical model properties
are the main reason for selecting the implementation. In this case, proceed as
follows to specify the implementation.

e |nthe "Min" and "Max" fields, enter the lim-
its of the physical interval.

e riogel DTN To enter the default limits for the model data

Copy LI— type, right-click in one of the fields and select
conk
e P G Default Value from the context menu.
Min [20 o (127) ) )
Max  [214 2% 25) The maximal values for the respective model
2154 [32767) data type are inserted.
2161 [65535)

Implementation In

[V Limit Assignme: 27311 (2147483847) Type Min. Max.

15 L imie b seien 27321 [4294967295]
cont - 00 - 00
sdisc -2147483648 2147483647
udisc 0 4294967295

The implementation values are updated auto-
matically, according to the values you entered
and the formula.

To specify an implementation (master: implementation):

The Implementation option should be selected as master if certain code
properties (e.g., a required bit width) are the main reason for selecting the
implementation. In this case, proceed as follows to specify the implementa-
tion.
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e Inthe "Type" combo box, select the imple-
mentation data type.

The combo box contains all available types for
the element.

e |nthe "Min" and "Max" fields, enter the lim-
its of the interval.
Note

When you selected a r eal * implementation
data type, the code generation ignores the lim-
its you entered and uses oo for model and

implementation.
Implementation e To enter the default limits for the implementa-
Tyee (ST tion data type, right-click in one of the fields
Min Default Yalus and select Default Value from the context
Manx Copy Crl+C menu.
East [Sir
u Zem'nm—[ The maximal values for the respective type are
— rrum inserted.
2715 [-32768) i
-2°31 (2147483648 Type Min. Max.
real 64 -oo0 - 00
real 32¢ -oo - 00
i nt32 -2147483648 2147483647
uint32 0 4294967295
intl1l6 -32768 - 32767
uintle O 65535
int8 -128 127
uint8 0 255

a: model data type cont only

The model values are updated automatically.

The values inserted for the model or implementation are checked for consis-
tency, together with the formula.
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If the model side is the master, the min. and max. values on the imple-
mentation side are adapted automatically using the formula.

If the input causes a larger interval in the "Implementation" column
than the allowed range of the selected data type, the data type is
adjusted automatically (exception: r eal * is selected as implementa-
tion data type). In doing so, the first data type suitable for the interval
and larger than or equal to the minimum type set in the ASCET options
(cf. "Implementation Options" on page 52) is selected.

Example: If the type ui nt 8 has been entered in the "Implementation”

pane, and the interval [ - 100. . 255] results from the "Model" set-

tings,

— the type i nt 16 is chosen instead, provided the "Minimum cont
Data Type" isi nt 16 or smaller;

— the "Minimum cont Data Type"is chosen, if it is larger than i nt 16.

The "sizes" of the data types are assumed according to the following
sequence:
int8 - uint8 - intl6 - uintl6 - int32 - uint32

If even ui nt 32 is too small, an error message is issued (even though
the element is of model type cont and the implementation data types
real 32 and r eal 64 are available).

Consiskency

Source | Conflict

Walue | @ Model values excesd limits. Mo matching implementation data twpe available.

Auto Correction | Lo | Cancel |

When you answer the error message with Auto Correction, a value is
inserted on the master page which is chosen to ensure that the imple-
mentation side, after the automatic update, uses the maximum value

for one of the 32 bit integer formats. If you click on Cancel, the dialog
is closed and the original settings are restored.

If a smaller interval is selected on the "Model" side later, the implemen-
tation data type is scaled down again, if appropriate. However, it will
never be smaller than the "Minimum ... Data Type".

If the implementation side is the master, the values on the model side
are adapted automatically using the formula.

When creating an element, it receives the default type set in the ASCET
options (cf. "Implementation Options" on page 52) at first. If the user
enters a bigger interval in the "Implementation" column than the data
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type allows, the data type is adjusted automatically. In this case, the
smallest data type fitting the interval is selected. In contrast, however,
no automatic adjustment is done if the user enters an interval, which
would permit smaller data types.

Example: If for a cont element the type ui nt 8 is selected in the
"Implementation” pane and

— the user enters the interval [ - 100. . 255] , the i nt 16 type will be
selected automatically instead.

— the user enters the interval [ 0. . 100], the ui nt 8 type will be
kept.

For the "sizes" of the data types, again the following order is assumed:
int8 - uint8 - intl6 - uintl6 - int32 - uint32

If even ui nt 32 is too small, the maximum value for one of the 32 bit
integer formats will be used automatically without generating an error
or a warning.

If the new value conflicts with one of the other values, for instance if
the new minimum value is greater than the maximum value, an error
message will be shown, which you can acknowledge with Auto Cor-
rection or Cancel.

If the implementation is the master, and if you edit an element with
model data type udi sc and implementation data type i nt *, an error
message is shown in the "Consistency" field when you leave the imple-
mentation editor after entering negative values for the implementation
interval.

Model type udi sc mni mum cannot store
<negative val ue>.

If the computed min and max values differ from the stored values, the
system assumes the current formula as cause of the error. The follow-
ing error message is shown:

Val ues for mn/max are not consistent with
current fornmula.

This happens, e.g., when you edit a formula in the project, but do not
update the implementations afterwards (cf. page 429).
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You can always make the following settings, regardless of the master page.
To exclude Zero from the implementation interval:

By default, the code generation assumes that the implementation interval can
include zero, i.e. the Zero not included option is deactivated. It is checked
whether the denominator of a division contains zero. If required, C code is
generated that prevents a possible division by zero at runtime (cf. page 417).
You can switch off this check.

e When the implementation interval does not
contain zero, activate the Zero not included
option.

The code generation now assumes that this
variable cannot become zero. If the variable is
used as the denominator of a division, no
check is performed.

Note

A division by zero can bring about critical states. If you deactivate the auto-
matic check, it is your responsibility to avoid divisions by zero through appro-
priate measures in the ASCET model.

When working with older models, Zero not included is deactivated for all
elements not connected to an implemented operator. The handling of opera-
tor implementations from previous ASCET versions is described in
chapter 4.12.11.

To set the limitation:

A calculation might result in values outside the interval limits for a variable. The
limiter takes into account the interval limits of a variable for all assignments to
this variable, i.e. the code generator creates a limiting code. The limits obviate
the need for manual limitation of individual variable values.

Note

This option, Limit Assignments, is activated by default for newly created
elements. When you set the model type to udi sc (cf. page 451), the option
is deactivated automatically.

If the implementation data type r eal 64 or r eal 32 was selected for an
element, the option cannot be edited.
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Activate the Limit Assignments option.

You have thus determined that the value
range of a variable, defined by "Min" and
"Max", is considered when the code genera-
tor makes assignments.

Note

Code generation with Physi cal Experi -
nent (cf. page 412) ignores the option.

Or

A variable value is limited by the value range.
If the assigned value is out of range, the rele-
vant "Min" or "Max" limit value is used.

Deactivate the Limit Assignments option.

You have thus determined that the defined
value range of a variable is not considered
when the code generator makes assignments.
In this case, the value of a variable is not lim-
ited by the value range, the maximum limit is
determined by the implementation data type
(int8,int16, etc.).

Instead of the Limit Assignments option, the implementation editor of pre-
vious ASCET versions contained the "Use Limiters" field with the options Yes
and No. When you are working with older models, Limit Assignments is set
according to the settings in that field.

To set the overflow handling:

You can define the overflow behavior. Most options are available in connection
with arithmetic services (see chapter 4.14 "Arithmetic Services").

Editing Implementations

Activate the Limit to maximum bit length
option when the result of an operation shall
be limited in case of overflow.

When the result value range exceeds the
range specified in the "Integer Arithmetic"
node (cf. page 417), code is generated that
avoids the overflow.

The combo box next to the option is activated.



e From the combo box, select Reduce Reso-
| uti on when the resolution can be reduced
upon limiting.

This option avoids an overflow by right-shift-
ing the inputs, if necessary. The shift is deter-
mined automatically.

e Select Keep Resol uti on when the resolu-
tion shall not be reduced upon limiting.

If arithmetic services are activated, this option
avoids an overflow by using limiting services, if
necessary.

If not, code generation is aborted with an
error message.

e Select Aut omat i ¢ to make overflow han-
dling dependent on the use of arithmetic ser-
vices.

If this is enabled, the "Keep resolution”
method is used in case of overflow limiting. If
not, the "Reduce resolution” method is used.

When working with older models, Limit to maximum bit length is set
according to the former "Use Limiters" field. Aut omati c is selected for all
elements. The handling of operator implementations from previous ASCET ver-
sions is described in chapter 4.12.11.

To select a memory location:

e Inthe "Memory Location", select the memory
area where the element is located.

The available selection depends on the target.

Using Implementation Types

Instead of the individual implementation, you can also assign a predefined
implementation type. For details on how to create this, refer to the section
"Implementation Types" on page 430; this section looks at how to use it.

The implementation types from the current project context are available to
you. That is the default project (see chapter 4.8.1), if you are editing the imple-
mentation from a component editor, or the project from which you are editing
the implementation.

Editing Implementations
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To assign an implementation type:

Editing Implementations

e Open the implementation editor for a basic
element.

e Actibvate the Use Implementation Type
option.

The adjacent combo box is now available. It
contains all available implementation types.

e Select an implementation type.

Note

You can only assign an implementation type for
variables of the same model type, i.e. an imple-
mentation type with the model type cont can
only be assigned to continuous variables, not
those of type sdi sc or udi sc.

The settings for model and implementation
are accepted. These values cannot be
changed; all fields in the "Implementation”
area are locked for entries.

et inEudEd

e Set the limitation as described on page 489.



4.12.3

e Select the memory location for the element in
the "Memory Location" dropdown list.

Implementation types are referenced by the implementations of basic ele-
ments. If it is intended to use a copy of an implementation type, e. g. for a
subsequent modification, an implementation type can be first activated and
then de-activated again. In this case, the settings of the implementation type
are adopted by the implementation of the basic element.

Note

As soon as an implementation type is activated for a basic element, the pre-
viously used implementation gets /ost.

Implementations of Method- and Process-Local Variables

Method- and process-local variables can be implemented automatically or
explicitly. Default is automatic implementation; the implementation is derived
from the first variable assigned to the method-/process-local variable. If you do
not want to use the default, proceed as follows:

To implement a method-/process-local variable:

* In the implementation editor of the compo-
nent, select the "Local" tab.

e |nthe "Elements" field, select the method-/
process-local variable.

The menu item Element — Use automatic
Implementation is marked and grayed out if
no explicit implementation was specified.

e Open the implementation editor for the
method-/process-local variable.

When automatic implementation is activated,
a warning window opens:

@ Element haz no implementation. Use default to edit?

Abbrechen |

e Confirm by clicking OK.
The implementation editor opens.

Editing Implementations
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Implement the variable as described in "Imple-
mentation of Scalar, Non-logical Elements"
on page 479.

The menu item Element - Use automatic
Implementation is now available. It is no
longer marked.

The automatic implementation of a method-/process-local variable can only be
reactivated in the implementation editor of the component.

To activate automatic implementation:

or

In the "Elements" field, select the local vari-
able.

Select Element — Use automatic Imple-
mentation

right-click onto the variable name and select
Use automatic Implementation from the
context menu.

With that, the automatic implementation of
the method-/process-local variable is acti-
vated. The menu item Element — Use auto-
matic Implementation is marked and grayed
out.

Automatic implementation is deactivated by explicitly implementing the vari-

able.

4.12.4  Implementations for Temporary Variables

Temporary variables can be specified at the outputs of operators and complex
model elements. For these temporary variables, the code generator determines
the implementation automatically: when a temporary variable is assigned an
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implemented quantity for the first time, it obtains the corresponding conver-
sion formula and value range. The implementation data type is chosen so that
it is appropriate for the conversion formula and value range.

Note

The insertion of temporary variable in a mathematical expression does not
affect the generation of mathematical operations for this expression. Tem-
porary variables should not be used in different branches of the control flow
(e.g., in the branches of an | f statement). The result and the implementa-
tion (e.q., quantization) may be different for the separate branches. This
could cause serious arithmetical errors in the generated code.

Implementations of Arrays, Matrices, and Tables

Arrays and matrices have implementations which are defined like that of a
scalar element. A 1-D table has two implementations, one for the input value
and one for the output value. A 2-D table has three implementations, two for
the inputs and one for the output value.

Editing Implementations
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To define the implementation of tables:

e QOpen the implementation editor for a 1-D or
2-D table.

Implementation for: Tab_2D  Project: Module_copyimpl DEFAULT. ..

Walue |>< Distribution | ¥ Distribution I Additional Information

I~ Wse Implementation TyEe I j
~ Implementation
— Transformation
Farmula Iident j
Conversion Fiphys) = phys
Quantization Calculated |1.D Qu, Exp. ID
Master
’7(3' Model " Implementation ‘
—Model Implementation
Type conk Type m
Min |-21 47483648.0 Min |-21 47483648
Ma IW Ma IW
™ Zero not included
r— Implementation Interval Adaptation
| Cirnit &ssianmments
™ Limit ko maxirnum bit length IAutomatic j
Memory Location IDeFauIt j
Cache Element IAutomatic j
Consiskency
Source Conflick
4] | i
At Eorreckion | Ok | Cancel |
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The "Value", "X Distribution" and
"Y Distribution” (2-D table only) determine
which implementation you are editing.

e Select the tab for the implementation you
want to edit.

e Edit the implementation.

This is like editing the implementation of a
scalar element (see chapter 4.12.2 on
page 479).



e Select another tab to edit the next implemen-
tation.

e C(lick on OK.
4.12.6  Implementation of Logical Elements

To specify an implementation for a logical element:

e Open the implementation editor as described
in "To open the implementation editor for
basic elements:" on page 480.

Implementation for: log Project: Module DEFAULT>PC<

All fields in the "Value" tab, except the "Type", "Memory Location”,
and"Cache Locking" combo boxes, are disabled because they are irrelevant for
the implementation of logical elements.
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In the "Type" combo box, select the imple-
mentation data type.

The following types are available: bi t , i nt 8,
int16,int32,uint8, uintl6 and

ui nt 32.

The logical element is represented by a vari-
able of the selected data type.

In the "Memory Location", select the memory
area where the element is located.

The available selection depends on the current
target. This setting is only relevant for experi-
ments on microcontroller targets and is
ignored in all other cases.

In the "Additional Info" tab, enter enter
information for your code generator.

This information is only evaluated where appli-
cable. The exact nature of the information you
can enter here depends on your target and
code generator.



4.12.7

Implementations of Enumerations

To specify an enumeration implementation:

e Open the implementation editor for the enu-
meration as described in "To open the imple-
mentation editor for basic elements: "
on page 480.

Implementation for: enum_1  Project: Module_ DEFAULT>PC<

I= sz

E
ot =

All fields in the "Value" tab, except the "Memory Location" and "Cache Lock-
ing" combo boxes, are disabled because they are irrelevant for the implemen-
tation of logical elements.
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In the "Memory Location", select the memory
area where the element is located.

The available selection depends on the current
target.

This setting is only relevant for experiments on
microcontroller targets and is ignored in all
other cases.

In the "Additional Info" tab, enter enter
information for your code generator.

This information is only evaluated where appli-
cable. The exact nature of the information you
can enter here depends on your target and
code generator.

4.12.8  Method and Process Implementations

In ASCET, it is possible to have implementations not only for data sets but also
for the processes or methods defined in modules and classes. With that, you
can improve the overall behavior of your system.-

The implementation of methods and processes is edited from the specification
editor. It cannot be edited from the project editor directly. Process and method
implementations are available for both block diagram and ESDL components.

The implementation of a process (or a method) determines how the process is
represented in the C code generated and where it is located during execution

of the program.

To edit a process/method implementation:

Editing Implementations

or

Open the specification editor for the module
or class you want to edit.

In the "Diagrams" pane, select the process or
method you want to edit.

Select Diagram — Edit Implementation



e select Edit Implementation from the context

menu.

The implementation editor for the process/
method opens.

Implementation for: calc []

IV Use FRU
Memary Location Default ~
Cache Locking Automatic 'l

OF | Cancel |

Activate the Inline option so that the method
code is inserted directly into the model code.

Note

The Inline option is not available for processes.

By this means, no function call for the method
is necessary. Thus, runtime is optimized, how-
ever, at the cost of enhanced memory require-
ments in case the method is used multiply.

Activate the Use FPU option when you want
to save the Floating Point Unit registers of your
microcontroller target upon task switching.

This option is part of the ERCOSEK operating
system. It is effective only in connection with a
microcontroller target; details are given in the
ASCET-SE V5.2 User's Guide as well as the
ERCOSEK User's Guide.

From the "Memory Location" combo box,
select the memory area where the code
should run.

As a general rule, processes that are slow and
rarely called should run in external memory
whereas fast and frequently called processes
should run in internal memory to improve per-
formance.
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4.12.9

4.12.10

Implementations of Arguments and Return Values of Methods

The arguments and return value of a method are implemented exactly as ele-
ments of the same type (see chapter 4.12.1, 4.12.2, 4.12.5, 4.12.6, and
4.12.7).

For scalar and logical arguments and return values, and arguments and return
values of type <enuner at i on>, the "Memory location" combo box is deac-
tivated. These elements are stored in the STACK memory class.

If references are used as arguments ad return values, i.e. the type
<array[*] >, <mat [ *] > or <user defi ned> is selected, a memory class
can be selected in the "Memoy location" combo box. This memory class does
not apply to the reference in this case, it applies to the target of the reference.

Implementations of Implementation Casts

Implementation casts can be implemented the same way as scalar elements
(see chapter 4.12.2). The only new thing is the possibility not to implement
them at all—by selecting <No i npl ement ati on> in the "Implementation
Type" combo box. <No i npl ement at i on> is the default selection for newly
created implementation casts.

Implementation for: impl_cast Project: ControllerT estPC

Yalus | Additional Information |

IV Use Implementation Type I i i j
Implementation
|7|—Transformation —

Note

When <No i npl ement at i on> s selected for an implementation cast, it
is treated as nonexistent by each code generation.
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Operator Implementation

In previous ASCET versions, operators in block diagrams could be imple-
mented, too. This made it possible to improve the accuracy of operations in
fixed-point arithmetic.

Note

The implementation options Limit to maximum bit length and Zero not
included replace operator implementations. In addition, implementation
casts can be used to insert requantizations in concatenated arithmetic oper-
ations without creating additional storage space requirements.

Therefore, no new operator implementations can be created. Existing oper-
ator implementations in older projects can be viewed, replaced by imple-
mentation casts (see"Automatic Conversion of Operator Implementations")
or removed, but not edited.

Operators do not have a name in the graphic representation and do not
appear in the "Elements" list. Therefore, the implementation viewer for an
operator is only accessible from its icon in the graphic block.

If an implementation is specified, the operator is marked in the graphic by a
small line in the top left-hand corner ( ). This allows the user to see where
there has been an intervention.

Use the Tools — Database - List Operator Implementations command in
the Component Manager to easily detect operator implementations.
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To search for operator implementations:

e In the Component Manager, select Tools -
Database - List Operator Implementa-
tions.

The database is searched. Depending on its

size, the search can take several seconds. The
detected operator implementations are listed
in the "Operator Implementations" window.

& Operator Implementations =] S
Found operator implementations in following elements:

Element Implementation Diiagram

& Addition [ETAS_Tutorial_SolutionsiLessond_24) | Impl Main

€ 1dieCon [ETAS_Tutorial_SolutionshLessandt) Impl Main

& wamllp [ETAS_Tutorisl_SolutionstLessongy) | Impl Action/Condition

The "Element" column lists all components/
projects containing operator implementations.
The "Implementation” column lists the name
of the respective implementation, and the
"Diagram" column lists the diagram that con-
tains the operator implementation.

e |nthe "Element" column, double-click on a
component.

The editor for the component opens. The
affected operators are highlighted. You can
view or delete the implementations.

To remove an individual operator implementation:

e QOpen the respective block diagram.

e Right-click on an operator with an implemen-
tation and select Implementation -, Reset
from the context menu.

The implementation is deleted, and the line in
the corner of the operator is removed.

To remove operator implementations in a component/the entire data-
base:

e In the Component Manager, select a compo-
nent from the "1 Database" field.
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e Select Component — Remove Operator
Implementation - Flat to remove the oper-
ator implementations of the component.

e Select Component -~ Remove Remove
Operator Implementation - Recursive to
remove the operator implementations of the
component and its referenced components.

Or

e Select Tools — Database — Convert -
Reset Operator Implementations to
remove all operator implementations of the
entire database.

To view an operator implementation:

e Open the respective block diagram.

e Right-click on an operator with an implemen-
tation and select Implementation - View
from the context menu.

A warning is displayed, indicating that opera-
tor implementations are no longer supported.

Obsolete feature!
Implementations for operators are no longer supported.
“Y'ou can view the settings, but made changes will be of no effect.
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e C(Click OK to open the "Implementation for"
window.

Implementation for: =

Overflow Handling of |

Cancel

" Keep Resolution &nd Limit

" Keep Resolution And Don't Limit

Select Quantization

I jv

| I | Ellaweerain phys interyal

Shift ¥ Auto
Pre Shift:

The window serves as a display only, you can-
not change any setting.

e Click on OK.

The implementation for a mathematical operator determines the procedure if
there is an overflow and/or the quantization (e.g. the accuracy) in the result. As
with variables, this information can vary across different implementations for
the relevant module. The information available for each operator is described
below.

Note

The integer code generator treats the basic operations completely differ-
ently. Additional information, therefore, also depends on the specific oper-
ation.

Addition and Subtraction:
Overflow Handling:

* Reduce Resolution avoids overflow by shifting both inputs to the right.
The shift is determined automatically.

e Keep Resolution And Limit does not perform a shift and uses mathe-
matical service routines with clipping if available.
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e Keep Resolution And Don't Limit does not perform a shift and uses
normal arithmetic, thus allowing overflow to occur. This variant is used
for counters which should overflow cyclically, for example.

Select Quantization:
e Auto selects a quantization using an optimization strategy.
e 7 selects quantization and data type of the first input.
e 2 selects quantization and data type of the second input.
Multiplication:
Overflow Handling:

* Reduce Resolution avoids overflow by shifting both inputs to the right.
The shift is determined automatically.

e Keep Resolution And Limit does not perform a shift and uses mathe-
matical service routines if available.

e Keep Resolution And Don't Limit does not perform a shift and uses
normal arithmetic, thus allowing overflow to occur.

Pre-shift:

Both operands can be shifted before the operation to avoid an overflow and
to re-scale each operand in a numerically meaningful way. The pre-shift can
also allow full use of the value range. Integer numbers between -31 and 31 are
possible for either operand; a positive number indicates left shift, negative
indicates right shift. Zero means no shift at all. The following settings can
occur:

e The activated Auto option indicates no pre-shift.

* When Auto is deactivated, the pre-shift is performed according to the
settings in the "Pre Shift" field.

— Line 7 determines the shift for the first operand (-31 to 31).

— Line 2 determines the shift for the second operand (-31 to 31).
Division:
Overflow Handling:

e Reduce Resolution avoids overflow by shifting both inputs to the right.
The shift is determined automatically.

e Keep Resolution And Limit does not perform a shift and uses mathe-
matical service routines if available.

e Keep Resolution And Don't Limit does not perform a shift and uses
normal arithmetic, thus allowing overflow to occur.
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The Allow zero in phys. interval option could be activated when the gener-
ated code should not test for division by zero, even though the denominator
interval includes zero. Therefore, option is an assurance to the code generator
that the user himself will take care that the denominator does not assume the
value zero.

Note

Wrong usage of this option can lead to severe exception errors in the control
unit.

Pre-shift:

Indicates if the numerator should be maximized automatically by left shift to
improve numerical accuracy. The following settings can occur:

e Auto left-shifts the numerator automatically.

¢ When Auto is deactivated, the pre-shift is performed according to the
settings in the "Pre Shift" field.

— Line 7 determines the shift for the first operand (-31 to 31).
— Line 2 determines the shift for the second operand (-31 to 31).
Multiplexer, Maximum, Minimum:
Select Quantization:
e Auto selects a quantization using an optimization strategy.
e 7 selects quantization and data type of the first input.
e 2 selects quantization and data type of the second input.

Because these operations do not perform calculations, no overflow handling is
required.

Automatic Conversion of Operator Implementations

You can delete operator implementations in older models (see page 504) or
replace them automatically by the newly introduced implementation casts (see
section "Implementation Casts" in the ASCET Reference Guide). Automatic
replacing applies to the entire database and not individual components.

Rules for automatic conversion: The following conditions have to be ful-
filled for an operator implementation to be converted automatically.
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e The operator implementation must not contain any other quantization
than Auto (addition, subtraction, MIN, MAX and MUX; see e.g.
page 506).

Note

This is the only condition which has to be fulfilled for automatic conver-
sion for MIN, MAX and MUX operators. The other conditions only apply
to+, -, *, /.

e The operator output has to be connected.
¢ The operator output can only be connected to primitive elements.

It cannot be connected to a component or operator or hierarchy.

e If an implementation cast is connected to the operator output, some-
thing other than <No i npl enent at i on> has to be selected for this
implementation cast in the combo box next to the Use Implementa-
tion Type option.

e The operator implementation must not contain any special pre-shift
(multiplication and division; see page 507).

e [f the operator is a division operator and the Allow zero in phys.
interval option is activated in the operator implementation, the fol-
lowing rules also apply for the denominator input:

— The denominator input has to be connected.

— The denominator input can only be connected to primitive ele-
ments.

It cannot be connected to a component or operator or hierarchy.

— If an implementation cast is connected to the denominator input,
something other than <No i npl ement at i on> has to be
selected for this implementation cast in the combo box next to the
Use Implementation Type option.

If one of these conditions is not fulfilled in any implementation of the compo-
nent (see chapter 4.12.1), the relevant operator has to be converted manually.

To replace an operator implementation with an implementation cast:

e Select Tools -~ Database - Convert -
Operator Implementations to Impl. Casts
in the Component Manager.

The operator implementations of the entire
database are converted into implementation
casts in accordance with the above rules.
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If an operator (apart from MIN, MAX, MUX) can be converted automatically,
the following occurs:

¢ Animplementation cast is created on every connection of the operator
output.

e [f the operator is a division operator and the Allow zero in phys.
interval option is activated in the operator implementation, an imple-
mentation cast is created on the connection to the denominator input.

e The implementation information of the following element is accepted
for every implementation cast at the output of an implemented opera-
tor.

This is not the case for the model type; this is always cont for imple-
mentation casts.

e The implementation information (apart from the model type) from the
previous element is accepted for implementation casts which were
added at the denominator input of a division operator.

Note

For implementations of the component (see chapter 4.12.1) in which the
operator has no implementation, <No i npl ement at i on> s selected
for newly created implementation casts.

e The overflow handling is converted accoring to the following scheme:

Implementation

Limit to

Cast: | maximum Reduce Keep
Operator bit length | ReSolution | Resolution
Implementation: itleng
Reduce resolution X X
Keep resolution and X
limit
Keep resolution and X
don't limit

Each row shows the settings set for the implementation cast to replace
the corresponding setting of the operator implementation.

e The operator implementation is removed.

If a MIN, MAX or MUX operator can be converted automatically, only the oper-
ator implementation is removed. No implementation cast is added.

According to the definitions above, under certain conditions implementation
casts would be created with the same implementation as the element con-
nected to their output. In these cases, no implementation cast is inserted.

If an operator cannot be converted automatically, the following occurs:
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¢ Animplementation cast is created on every connection of the operator
output—even with components, operators etc. . <No i npl enent a-
ti on> is selected for these implementation casts in all implementa-
tions of the component.
This implementation cast is given the relevant implementation informa-
tion during manual conversion of the operator implementation.

If this kind of implementation cast already exists on one of these con-
nections, no other implementation cast is added to this connection.

¢ [f the Allow zero in phys. interval option is activated in the operator
implementation of a division operator, an implementation cast with
<No i npl erment at i on> is created on the connection of the denom-
inator input.

If this kind of implementation cast already exists, another one is not
added.

* The operator implementation remains unchanged.

If it is not possible to convert all operator implementations automatically in the
database, the following message is issued:

Not all operator inplenentations could be replaced
automatically. Please do the conversion manual ly.

Confirm this message with OK. The "Operator Implementations" window (see
page 504) opens; it shows the components which contain the remaining oper-
ator implementations. You can now convert these manually.

Editing the Layout of a Component

When you include a component, it appears as a graphical block in the drawing
area of the block diagram or project editor, with the interface elements of the
component represented by the input and output pins of the block.
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You can change the appearance of the graphical block with the layout editor.
It is possible to add an icon, move the input and output pins around and to
change the size and color of the block. Depending on the type of component,
you can also enable or disable component methods or processes to determine
its public interface.

The layout editor can be called from all component editors and the Compo-
nent Manager.

To open the layout editor:

e Open the specification editor for the compo-
nent with the layout you want to change.

e Select Component - Edit Layout.

Or

e In the browser view, select the "Layout" tab.
e Double-click the graphical block.

The layout editor opens for the component
you selected.

If you want to include a component in another component or project, you can
determine whether the layout of the included component can be edited in the
block diagram editor or project editor (flexible layout). Globally, you enable
flexible layout via the Activate flexible layout option in the ASCET options
window ("Options for Block Diagrams" on page 54). Indepentent of this
option, you can enable or disable flexible layout for each class or module
locally. By default, flexible layout is disabled globally and locally.

Editing a Class Layout

In the layout editor, you can change the appearance of the block, as well as
enable and disable individual methods. If a method is disabled in the layout
editor, it cannot be used when the class is referenced by another component.

To modify the diagram block:

e In the layout editor, click on the block in the
drawing area.

When you are editing a layout that includes a
symbol, you may easily select the symbol
instead of the block—particularly if both are
of similar size. The symbol, however, cannot
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be edited in the layout editor.
In such a case, click on the border of the
block.

The block is selected; it displays resize handles
on all its corners.

e Drag the handles to resize the block.

B Layout Editor for: Integrator =] S
Layout  “iew bethod

Methods Lapout oK |
- integrate [arg:cont] re ;I

LCancel |

inteqgrate
L; *

Integrator

40 B
Y I | 1 R of

When the block becomes smaller than the symbol, you can no longer resize
the former in the layout editor because you will always select the symbol.

Lapout

ife |
Integrator

To change the block size, you have to insert the component into a block dia-
gram, place it in the drawing area, change the layout according to section
"Layout of Included Components" on page 228, and define the changed lay-
out as default, according to page 233.

To move the ports:

The default location for inputs is on the left side of the block, the default loca-
tion for the outputs is on the right side. The default location for methods is on
the top side. You can move all ports.

e Drag the inputs and outputs along the sides of
the block to the positions you want.
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e Drag the methods along the sides of the block
to the positions you want.

Lapout
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[
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You cannot place one port at a position
already occupied by another port.

To modify the block attributes:

e Inthe layout editor, select Layout — Modify
Attributes to open the "Layout Settings" dia-

log.

Layout Settings for: Statemachine

Fill calar: *isibility:

‘=1 W Mame of Pins
Cancel

I

¥ lcon

¥ MName of Component

Default Size:

Harizontal

B |

Yerical

T

|

e Select the fill color from the "Fill color" box.

e Adjust the block size by selecting values from
the "Horizontal" and "Vertical" boxes. This
has the same effect as dragging the sizing
handles.

e Adjust the visibility options by checking or
unchecking the boxes:
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Name of Pins: The input and output pins
are labeled with the interface element
names.

Icon: The icon referenced by the compo-
nent is shown in the middle of the block.

Name of Component: The name
assigned to the component in the Com-
ponent Manager. The instance name, i.e.
the name assigned to an individual
instance of a component when it is refer-
enced by another one, can be made visi-
ble or invisible on the drawing area.

Click OK to modify the attributes for the cur-
rent block.

It is possible to modify the default attributes that apply to all new blocks in a

database.

To change the default attributes for new blocks:

Select Layout — Edit Default Attributes.
This brings up the "Layout Settings" dialog
box again. You can enter the same settings as
described above, but they will not affect the
current block. The settings define the default
attributes that are applied to all newly created
components.

Select Layout — Set Attributes to Default
to apply the default attributes to the current
graphical block.

You can use an icon in a component which will then be shown in the graphical
block of that component. ASCET icons are stored in the database and can be
accessed via the Component Manager.

Editing the Layout of a Component
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To assign an icon to a class:

In the layout editor, select Layout - Select
Icon to open the "Select Icon" dialog.

Select Icon...

1 Databaze

—m CODEFAULT

@ O diverse

—m CIETAS corlib

& CIETAS SystemLib

@ CIETAS_Systemlib_CT
& CIETAS_Tutorial_Solutions

oK
Lancel |

M £ getset

@ CMise o

@ £ Tutorial LI
2 Comment

Creating and editing symbols is described in chapter "The Icon Editor'

on page 558.

From the "ltems" list select the icon you want
to assign to the block.

Click OK to assign the icon.

The icon is assigned to the component in the
layout editor.

The layout editor offers severel possibilities to set up the dispaly.

To modify the layout editor display:

Editing the Layout of a Component

Select View - Redraw to modify the display.

Select View - Grid to open the "Grid
Option".

This dialog box is described in section "View-
ing and Printing Diagrams" on page 263.

Select View - Print to print the layout.
Click OK to exit the layout editor.



4.13.2

You can modify the public interface by enabling or disabling public access to

methods and variables.

To enable and disable methods:

In the "Methods" list of the layout editor,
select the method you want to enable or dis-
able.

Select Method - Disable to disable public
access to the selected method.

Select Method - Disable or Enable to
enable public access to the selected method.

By default, all the methods are enabled. They
are displayed in red in the "Methods" list of
the Layout Editor. A disabled method is not
displayed in the layout pane and is displayed
in black in the "methods" list.

Editing the Layout of Other Components

* Modules: Editing the layout of a module is the same as for classes,
except that processes instead of methods and messages instead of ele-
ments can be enabled and disabled.

e Continuous time blocks. Methods and elements cannot be enabled or
disabled in the layout editor. The appearance of the block is modified
in the same way as that of a class.

e State machines and conditional tables: The same as for classes.

® Boolean Tables: Same as for classes, except that methods cannot be

disabled.

Editing the Layout of a Component
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Arithmetic Services

ASCET offers its users the ability to define so-called arithmetic services and use
them to optimize elementary operations, such as addition operations, and to
extend such operations by special properties, such as limiters or overflow han-
dling.

An arithmetic service is a C function, which is made available by the user and

can be called, in place of a standard operation, from within the code gener-
ated by ASCET. For example, in place of the normal add operation,

c =a+b;
a function call is generated:

c = add(a, b);
The code generator can replace, among others, the following standard opera-
tions with user-defined service function calls:

e addition, subtraction, multiplication and division

* negation and absolute value

e interpolation point search and interpolation

e combined operations, such as multiplication with subsequent division

Arithmetic services can be used for all physical specification types (ESDL, block
diagrams) and all complex elements (classes, modules, finite automata or state
machines), and are supported for all target types (micro-controller targets,
experimental targets [rapid prototyping] and PC) both in off-line and in online
experiments with one of the implementation code experiments (see
page 412).

ASCET finds the information on the presence and type of services from a ser -
vi ces.ini file, which is stored for each target in a corresponding target
directory (Ascet 5. 2\t ar get \ <t ar get >). These files match the Windows
standard for *. i ni files; they can be created and edited using any common
text editor or using the AS Editor provided (see chapter 4.14.5).

The arithmetic services are not made available by ASCET directly. The user has
the option of making the service functions available in a form best suited for
the pertinent application of them: as a library, object code, C code or with the
aid of the ASCET C code editors.

The Functionality of an Arithmetic Service

In addition to C code descriptions of classes, modules etc., ASCET offers the
ability to describe these graphically (in block diagrams) or in an abstract lan-
guage (ESDL). In order to generate executable code for a control unit or an
experiment from such descriptions, the descriptions have to be converted into
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C code. For this purpose, ASCET is equipped with a code generator. The fol-
lowing example is provided to illustrate why the code generator needs an
arithmetic service and what effect this has. .

= o + | o x | WL
input_1 autput
input_2

[}
global A7

The block diagram above graphically depicts two operations: one addition and
one multiplication. There are two possible ways of converting this function into
C code.

1. using standard C operations, + and *
2. using separate functions for the addition and multiplication operations
For the addition operation, the standard operation would look like this:
output := input_1 + input_2;
The following would be feasible as a second option:
ui nt 8 add(ui nt8 sumand_1, uint8 summand_2)

{

return sumand_1 + summand_2

out put := add(input_1, input_2);

By default, ASCET would apply the standard + operator for the simple addi-
tion. By creating an arithmetic service, the user can specify that the second

variant is to be applied.
This requires to steps:

1. First, prepare the function code for the
ui nt 8 add(ui nt8 sunmmand_1, ui nt8 summand_2) function.

This is typically done outside of ASCET, for example in the form of a
function library, but can also be carried out within the model.

2. Then define the service call to be applied.
For the simple addition in the example above, this would appear as such:



4.14.2

+| u8| u8| u8 = add(% 1% % 2%
The syntax of this definition is explained in the sections below.
Based on this definition, the code generator generates the
add(% 1% % 2% function call in place of the standard "+" operation for
each addition of two ui nt 8 values that yield one ui nt 8 result. In doing so,

the formal arguments % 1%and % 2% are replaced by the corresponding,
concrete arguments (e.g. i nput _1 and i nput _2).

Defining Arithmetic Services

Arithmetic services consist of two parts: the definition of the service call and
the preparation of the function code. While the function code does not have
to follow any hard rules except that it must be valid C code, which has to be
provided to ASCET (see chapter 4.3.3), the definition of these service calls must
be of a form that can be understood by ASCET. The definition of the service
call for an arithmetic service follows a strict syntax:

oper ati on| opTypel| opType2| opType3| resType=functi on
Every definition consists of two parts:

e Function key

- operation|opTypel| opType2| opType3| resType
e Function call in C syntax

- function

The function key serves to unambiguously assign a standard operation to an
arithmetic service. The function call exactly represents the function call to be
used by the code generator.

Every theoretically possible standard operation is to be described by exactly
one key, and there can be only one defined service per key.

Function Key

Function keys are always formed according to the following syntax:
oper ati on| opTypel| opType2| opType3| resType
The individual elements of the key carry the following meanings:

e operati on - a character string that unambiguously identifies the cor-
responding operation;

e opType - a character string that unambiguously describes the type of
operands necessary;

* resType - acharacter string that unambiguously describes the type of
result of the operation;
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Allowable Arithmetic Services

For all calculations that occur in ASCET, there is a corresponding arithmetic
service, which the user can customize and optimize to suit specific needs. The
table below lists all of the arithmetic services that are understood by ASCET, as
well as the corresponding number and the type of the parameters (O = opera-
tion; 1,2,3 = operand1, 2, 3; R = result) and the meaning of the function. In
addition, it specifies a standard function definition as can be generated auto-
matically by the AS Editor (see chapter 4.14.5).

Function Key Standard Function Definition Parameters Meaning

abs| *| * abs_% 1% % r % (% 1% g1|R Deriving the absolute
value
neg| *| * neg_% 1% % r % (% 1% g1 R Negating a value
+ x| * add_% 1984 2% % r % g 1] 2| R  Addition of two values
(% 1% % 2%
x| x]* addl _% 1984 2% % r % g 1] 2| R  Addition of two values
(% 1% % 2% with saturation?
NI sub_% 1904 2% % r % g 1] 2| R Subtraction of two val-
(% 1% % 2% ues
SLpE]x] subl _% 1984 2% % r % g 1| 2| R Subtraction of values
(% 1% % 2% with saturation?
K| mul _ % 1984 2% % r % g 1| 2| R Multiplication of two
(% 1% % 2% values
AN mul | _% 1984 2% % r % g 1] 2| R Multiplication of values
(% 1% % 2% with saturation?
] %] * di v_% 1984 2% % r % g 1] 2| R  Division of two values
(% 1% % 2%
[ %] %] * divl _% 1994 2% % r % g 1| 2| R Division of two values
(% 1% % 2% with saturation?
9 x| *|* nmod_% 1984 2% % r % g 1] 2| R Modulo calculation of
(% 1% % 2% two values
9| x| *|* nmodl _% 1984 2% % r % g 1] 2| R Modulo calculation of
(% 1% % 2% two values with satura-
tion?
*>1 4] x| x| nmul _r_% 1984 2% % r % g 1] 2| 3| RMultiplication of two
(% 1% % 2% % 3% values with subsequent
right shift

a: Saturation refers to the act of limiting results to within maximum possible range of
values for the relevant type of result.



Function Key

*>||*|*|*|*

/>|*|*|*|*

/>||*|*|*|*

*/l*l*l*l*

*/Il*l*l*l*

get At 1] *| *

get At 1R| *| *

*l*

[

Standard Function Definition Parameters Meaning
mul _rl_% 1994 2% % r % g 1] 2| 3| R Multiplication of two

(9% 1% % 2% % 3% values with subsequent
right shift and result
limitation

div_r_% 194 2% %r% g 1] 2| 3| RDivision of two values

(% 1% % 2% % 3% with subsequent right

shift
div_rl_% 194 2% %r % g 1| 2| 3| RDivision of two values
(% 1% % 2% % 3% with subsequent right

shift and saturation?
mul di v_% 1984 2984 3% % r %0 1| 2| 3| R Multiplication of two

(9% 1% % 2% % 3% values with subsequent
division
mul di vl _% 1984 2984 3% % r Q 1| 2| 3| R Multiplication of two
9% % 1% % 2% % 3% values with subsequent

division and saturation?

Char Tabl el_get At _%1% % Q 1| R Characteristic access
roo%et % 9N

Char Tabl el_get At R % 1% %QJ 1| R Rounded characteristic

trf %et % 9% access

get At 2| *| *| * Char Tabl e2_get At _% 19%®&t 2 Q 1| 2| R  Characteristic diagram
% %r %t % W% WA access

get At 2R| *| *| Char Tabl e2_get At R % 1%&t 1| 2| R Rounded characteristic
2% %r % %et % W% WA diagram access

get At Fi xed1| Char Tabl el_get At Fi xed_% Q 1| R Access to fixed charac-
1% % r % Y%et % 9% teristic curve

get At Fi xed1R Char Tabl el_get At Fi xedR_%J 1| R Rounded access to
t1% %r % %t % Y fixed characteristic

curve

get At Fi xed2| Char Tabl e2_get At Fi xed_% Q 1| 2| R Access to fixed charac-

x| 19&t 2% % r % %et % X% teristic map
%%
get At Fi xed2R Char Tabl e2_get At Fi xedR_%J 1| R Rounded access to
| *] %] * t 198t 2% % r % Yet % fixed characteristic map
9% WA
i nt erpol G ou GroupTabl el_get At _% 1% %Q 1| R Interpolation routine
pl|*|* trofo%et % 9% for group characteristic
curve

a: Saturation refers to the act of limiting results to within maximum possible range of
values for the relevant type of result.
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Function Key Standard Function Definition Parameters Meaning

i nt er pol G ou GroupTabl el_get AtR %1% (Q 1| 2| R Interpolation routine
plR| *| * %rog%et % WY (rounded) for group
characteristic curve

i nterpol G ou GroupTabl e2_get At _% 1%&t O 1| 2| R Interpolation routine

p2| *| *| * 2% % r % Yet % W% WA for group characteristic
map

i nterpol G ou GroupTabl e2_get AtR % 19%&Q 1| 2| R Interpolation routine

p2R| *| *| * t2% % r 9% %t % %% (rounded) for group

LR characteristic map

searchDis- Distribution_search_% 1%Q 1 Distribution search

trib|*|* (% 1%

get Hi ghPart (% 1% (0] Returns the highest bit
of a value

Tab. 4-1 Arithmetic Services Supported by ASCET

Note

The number and order of the parameters in Tab. 4-1 is the default. In princi-
ple, kind, number and order of the parameters is not restricted (as long as
the C syntaxt is correct); you can add more parameters for special purposes
(cf. "Specifying an entry:" on page 549).

Allowable Types

Character String Type

u8 unsigned integer 8 bit

uleé unsigned integer 16 bit

u32 unsigned integer 32 bit

s8 signed integer 8 bit

sl16 signed integer 16 bit

s32 signed integer 32 bit

* All of the types mentioned above are allowed

Tab. 4-2 Allowable Types for Operands and Results

The presence of a result type and the number of operands depend on the
selected operation. For example, an addition has two operands, while a nega-
tion has only one, and a multiplication with right shift requires three.



Function Declaration

The function declaration describes in C syntax the function call that is to be
applied by the code generator in place of the standard operation. If, for exam-
ple, a function is defined in C as

int Add(int operandl, int operand2){...},
then the corresponding function call would be
Add( operandl, operand2);

Because the concrete character strings for oper and1 and oper and2 are not
known for the declaration of the function in the servi ces. i ni file, formal
arguments are used in place of these. These placeholders are recognized by
the code generator, which replaces them by corresponding character strings
during the code generation process. The function call above would appear as
follows in the ser vi ces. i ni file:

Add(% 1% % 29 ;

Tab. 4-3, Tab. 4-4, and Tab. 4-5 provide a list of all arguments supported by the
code generator.

Argument Meaning

% 1% Expression for the 1st operand
% 2% Expression for the 2nd operand
% 3% Expression for the 3rd operand
% 1% Short type (e.g. u8) for the 1st operand
% 2% Short type (e.g. u8) for the 2nd operand
% 3% Short type (e.g. u8) for the 3rd operand

%t 1% Long type (e.g. ui nt 8) for the 1st operand

%t 2% Long type (e.g. ui nt 8) for the 2nd operand

%t 3% Long type (e.g. ui nt 8) for the 3rd operand

% r % Short type (e.g. u8) for the result

%Utr% Long type (e.g. ui nt 8) for the result

%1% Automatically determined type-cast of the first operand

% 2% Automatically determined type-cast of the second operand
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Argument

Meaning

% 3% Automatically determined type-cast of the third operand

%op% Name of the operation

% 1 % Bit length of input

Tab. 4-3 Formal arguments for the Mul und Di v (with and without shift
and limitation), Add, Sub, Mul di v (with and without limitation),
Mod, Neg, Abs, get Hi ghPar t operations.

Argument Meaning

%t % Expression for characteristic curve or map

9% Expression for x interpolation point

%y % Expression for y interpolation point (characteristic map only)

% X% Short type (e.g. u8) for the x value

% y% Short type (e.g. u8) for the y value (characteristic map only)

% v% Short type (e.g. u8) for the result

%t X% Long type (z.B. ui nt 8) for the x value (fixed characteristic curve/
map only)

Wty% Long type (z.B. ui nt 8) for the y value (fixed characteristic curve/
map only)

%tv% Long type (e.g. ui nt 8) for the result (fixed characteristic curve/ map
only)

% st % Long type, determined by the maximum size (maxSize) of the table
(fixed characteristic curve/ map only)

9 d% Expression for x distribution (group characteristic curve/map only)

%y d% Expression for y distribution (group characteristic map only)

%1 en% Number of x distribution points

%l en% Number of y distribution points (characteristic map only)

%xdi nd%  Index of lower sample point (x dimension; distribution and group
characteristic curve/map only)

odof f %  Expression for offset between lower and upper sample point (x
dimension; distribution and group characteristic curve/map only)

oddi s%  Expression for distance between lower sample point and interpola-

tion point (x dimension; distribution and group characteristic curve/
map only)




4.14.3

Argument Meaning

%di nd%  Index of lower sample point (y dimension; group characteristic map
only)

%dof f %  Expression for offset between lower and upper sample point (y
dimension; group characteristic map only)

%yddi s%  Expression for distance between lower sample point and interpola-
tion point (y dimension; not fixed characteristic map)

Tab. 4-4 Formal arguments for the Get at 1, Get at 2, Get at f i xed1,
Get at fi xed2, I nt er pol groupl, I nt er pol gr oup2 opera-
tions.

Argument Meaning

% 1% Expression for the input value of a distribution

% 1% Short type for the distribution input value

%t1% Long type for the distribution input value

%1% Automatically determined type-cast of the input value of a distribu-
tion

%d% Distribution

% di nd%  Index of a value within an x distribution

xdof f %  Offset of a value within an x distribution

% ddi s%  Distance between two values within an x distribution

Tab. 4-5 Formal arguments for the Sear chdi st ri b operation.

The multitude of possible arguments is based on the syntax of possible C func-
tion calls:

(%Btryfunctionnane(% 1% % 2% % 3% ;

Additionally, the code generator can generate the concrete function names as
long as these follow this syntax:

Yop% % 1984 2984 3% % r %

Function names can be selected in any manner, though we recommend using
the syntax described above.

Creating and Saving Arithmetic Services

The definitions of arithmetic services are maintained outside of ASCET in a
servi ces. ini file. Afile of this type is stored separately for each target in a
corresponding target directory. The file complies with the Windows standard
for*.ini files.
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To be able to quickly change the ASCET code generator for different require-
ments within a target, and thus gain the ability to use self-defined arithmetic
service routines with great flexibility, it is possible to define and keep various
sets of arithmetic services within one servi ces. i ni file. When it initializes,
ASCET loads all of the information from the file for the current target, thus
making it possible to apply any of the defined sets each time the code gener-
ator is run.

The entries in these files must follow this syntax (in BNF):

SERVI CE- FILE ::= [ENTRY] *
ENTRY ::= [FUNCTION] | [ COMMENT] | [SET]
COWENT ::= ";" %
SET c= " [ " z+n] "
FUNCTI ON ::= [ OPERATI ON] (" | "[ OPERAND] ) * "=" ="
@ERATI O\l : : = " at)sll | " r.1egll | " +|l | " - " | "negn | II/ "
I e B e I I A B e B A
[ "*>1 ">t tEt )t | "get At 1"
| "getAt1R' | "getAt2" | "getAt2R' | "get At Fi xedl"
| "get AtFixedlR' | "getAtFixed2" | "getAtFixed2R"
| "interpol Goup"” | "interpol Goupl"
| "interpol GouplR' | "interpol Goup2"
| "interpol Goup2R' | "searchDistrib"
| "searchDistribR' | "getH ghPart™
ODERAND sz "agn | " u8|| | " u16|| | " u32|| | " s8u | " 516"
| " 532"

For more details regarding the servi ces. i ni files and how to create and
edit them, see chapter 4.14.5 "The Interface Editor for Arithmetic Services".

Using Arithmetic Services in ASCET

ASCET supports the use of arithmetic services:
e for physical specifications in ESDL and in the block diagram;
* in classes, modules and state machines;
e for off-line and online experiments;

e for micro-controller targets, experimental targets (rapid prototyping)
and PC.

The use of arithmetic services is directly linked to the code generation. The
code generator takes the information regarding the function to be selected
from the data types of the elements, which are linked with the corresponding
inputs and outputs of an operation.



If, for example, an addition has two inputs of the "unsigned integer 8 bit" type
(ui nt 8) and one output of the "unsigned integer 16 bit" type (ui nt 16), the
code generator searches the current set for the +| u8| u8| ul6 key. If the key
is found, the code generator uses the function call stored there; otherwise,
depending on the type of the operation, it either uses the standard operation

or generates an error message.

Selecting a Set

Selecting a set of arithmetic services takes place within the scope of a projects

in ASCET.

To select a set of arithmetic services:

Note

eS|

Open the project to whose scope the arith-
metic services you want to use apply.

In the project editor, click the Project Proper-
ties button.

The "Project Properties" dialog window opens
in the "Build" node.

In the "Code Generator" combo box, select
the | npl enent ati on Experi nent or
Obj ect Based Control | er entry.

Note

The settings for the "Fixed Point Codegenera-
tion" are not available for Physi cal Exper -
i ment or Quanti zed Physi cal

Experi ment .

Open the Integer Arithmetic node.

All available sets of arithmetic services are
listed in the "Arithmetic Service set" combo
box.

Select the set you want to use from the combo
box.

When a new project is created, the first set found in the current ser -

vices.ini

file is applied automatically for the project. If the current file

does not contain any sets, or contains only an empty set, or the first set in
the file is an empty set labeled [ None] , <None> is preselected automati-
cally in the "Arithmetic Service set" combo box.
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You can use a different set (if available) each time you run the code generator.
You can also choose not to use a set (by selecting <None>). In this case, the
code generator applies the standard operations.

ASCET saves the information regarding the set that was last selected and last
used for each individual project. If a set that is not stored in the current ser -
vi ces. i ni fileis configured for a project (for example if a project has been
loaded from another computer, which uses another file), the following error
message is generated:

The sel ected set of arithnetic services <...>is not
avail able. Pl ease check the services.ini file.

If a set does not yet have functions defined in it, which are required by the
code generator to generate code, either an error message is displayed, or the
standard operation is applied and a warning displayed — depending on the
type of operation. For more information on this, refer to the section "Potential
Error Conditions".

A special case for using arithmetic services arises when constants are used in
an operation. Constants defined in ASCET and literals do not have any specific
type. If the user has selected to use arithmetic services, types are automatically
assigned to these values during the code generation process. In this case, the
code generator selects the first type from the list that is suitable for the value
of the constant:

sint8, uint8, sintl6, uintl6, sint32, uint32

An exception to this rule occurs if a binary operator has as its input both a
constant of an undefined type and a variable with a defined type.

e [f the value of the constant is positive and the type of the variable is
unsi gned, the constant is assigned the same type as the variable. The
purpose of this exception is to achieve, in as many cases as possible, a
uniform type for the inputs of an operation.

e If the value of the constant is negative, a signed type must be selected
for it. There are two possibilities:

— The variable is unsi gned: In this case, type uniformity is impossi-
ble.

— Thevariableis si gned: If the value of the constant conforms to the
type of the variable, the type of the variable is assigned to the con-
stant. Otherwise, type uniformity is impossible.

Potential Error Conditions

If the use of arithmetic services is enabled, the code generator depends on the
validity and completeness of the arithmetic services.
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The following error message is generated for all targets if an arithmetic service
is required for an operation but is not found in the selected set:

Arithnetic service <nane> required but not defined
This behavior is limited to all operations that are derived from purely arithmetic
operations (+, -, *, /, abs, neg).

Note

Unlike earlier versions of ASCET, no standard operations are used in this case
by this version!

To ensure that a corresponding arithmetic service is defined for each operation,
the standard operations can be integrated into the corresponding set by add-
ing wildcard functions. In this case, a corresponding entry must be present for
each operation that is derived from an arithmetic operation (+, -, *, /, abs,
neg).
For an addition, this entry would appear as follows:
HE I *=(% 1% + % 29
For a combined multiplication/division, it would appear as such:
*/l*l*l*l*:((%l%* %2% / %3%

The code generator then replaces the wildcards *) with all theoretically possi-
ble combinations of types.

Note

If, for a special type combination (such as +| u8| s8| s8 =
add_uB8s8_s8(% 1% % 2% ), there is a function definition in the cur-
rent set, it takes precedence over the standard operation.

ASCET generates this warning

Usage of arithnetic service <name> requires extra
code for requantization

if all elements that are directly connected to an arithmetic operation (+, -, *,
/', abs, neg) are implementation casts and the user has specified differing
quantizations for these.

Note

If there are no defined functions in the current set for the services,
getAt.., searchDi strib, interpol Goup. ., getH ghPart and
nodul o, the code generator uses the standard operations from ASCET
without generating a warning message or notification.
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4.14.5

The Interface Editor for Arithmetic Services

The arithmetic services interface editor (henceforth AS editor) is included with
ASCET as a tool which can be used for creating and editing files that contain
interface definitions for arithmetic services. These files are named ser -
vi ces. i ni, and they have to be located in each ASCET target directory.

The files for arithmetic services (AS files) contain the interface definitions that
are necessary for generating code with ASCET. The structure of AS files con-
forms to the Windows standard for *. i ni files. These files contain only defi-
nitions of sets, interface definitions and comments.

A set definition is a character string enclosed in square brackets ([ ]), an inter-
face definition takes the form of any character string that conforms to prede-
termined syntax, and a comment is any character string that starts with a
semicolon.

An AS file should contain at least one set and no more than 255 sets of arith-
metic services. A set begins with the declaration of its name and contains all of
the interface definitions below it up to the next set definition or the end of the
file.

An AS file might look like this:
[ Set nanme]
Functi on
Functi on

[ Set name]
; Comment
Functi on
Functi on

See chapter 4.14.3 for a detailed description of the syntax of the AS file layout.
The Functions of the AS editor

The AS editor can open existing AS files, create new AS files and save changes
made to these files.

Furthermore, the AS editor provides these functions:
e creating a new (empty) set
e deleting a set
e duplicating a set



e renaming a set

e creating a new (empty) interface definition

¢ deleting an interface definition

e modifying an interface definition in all of its parts

e creating a standard function call for an interface definition

e verifying the syntax of an entry

e converting an interface definition to a comment

e converting a comment to an interface definition

¢ finding interface definitions within a set

All changes made to an interface definition are done so by selecting various,
predefined values from selection lists. Changes to an AS file cannot be entered

manually in the AS editor.

The AS editor only allows the user to create entries that are syntactically cor-
rect, and only creates AS files that conform completely to the requirements of

the ASCET code generator.
Launching the AS Editor

The AS editor is a separate tool, which can be launched independently of or

from within ASCET.

Launching the AS editor from ASCET:

In the component manager, open the
Tools — Arithmetic Service Editor menu.

This menu contains all of the targets that are
installed on your computer. The >PC< entry is
always available.

Select the target whose AS file you want to
edit, such as Tools — Arithmetic Service
Editor - >PC<.

The AS editor starts and opens the AS file for
the target you have selected.

If thereisno servi ces. i ni fileinthe target
directory, the AS editor automatically creates a
new file and names it accordingly.

Launching the AS editor from Windows Explorer:

You can launch the AS Editor independently of ASCET from the Windows

Explorer.
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Open Windows Explorer.

Switch to the ETAS\ Ascet 5. 2\ ASEdi t or
subdirectory of your ASCET installation.

From here, run the Edi t or . exe application.
The AS editor starts.

Launching the AS editor from the ASCET Start menu:

As a third option, you can launch the AS editor from the ASCET Start menu.

In the Windows taskbar, click Start.

From the ETAS program group, select the
ASCET5.2 -, AS-Editor entry.

The AS editor starts.



The User Interface of the AS Editor

After you start the AS editor, the program window opens. The following
screenshot provides an overview of its most important components.

Toolbar

Unbenannt - Arithmetical 5ervice Editor

Menu bar
File Sets Entries Wiew 2

o) x|

L »DEEH| EERESE BB LD

—5Set

New Set

Mew Entry

Drelete Entry

aall:

Comment

— Operation

Operation Shift Operandl Operandz Operand3 Result

| = = = = =i =l updateEny |
™ Liritation

™ Rounded Find Entry |

 Generated Key

— Code far representation

el

=

SET:1 [ENTRY:T [ [NUM[

Statusbar

Editor interface

Descriptions of the Menu Commands:

The commands provided on the menu bar allow you to call up all file functions
(File), edit sets (Sets) and entries (Entries), change the appearance of the AS
Editor (View) and call up information about the program (?).

¢ File

—  New (<CTRL> + <N>)

Creates a new (empty) AS file.
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— Open (<CTRL> + <0>)
Opens an existing AS file.
—  Save (<CTRL> + <5>)
Saves the current AS file.
— Saveas
Saves the current AS file under a new name.
- 1.4
Opens one of the 4 AS files that have been opened most recently.
- Exit
Closes the AS editor.
e Sets
- New
Creates a new (empty) set.
- Copy
Creates a copy of the current set.
—  Rename
Renames the current set.
— Delete
Deletes the current set.
e Entries
- New
Creates a new (empty) entry.
— Update
Applies the changes for the current entry.
— Delete
Deletes the current entry.
— Comment
Converts the current entry to a comment.
- Find
Searches for an entry.
e View
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— Symbolbar

Hides/shows the standard toolbar.
— Statusbar

Hides/shows the statusbar.
— Toolbar

Hides/shows the specific toolbar.

— About Editor
Displays information about the program.
Descriptions of the Toolbars:

The AS editor provides two toolbars. The first is a standard Windows toolbar,
and the other contains commands specific to the AS Editor.

1 2 3
===

Creates a new (empty) AS file.

N =

Opens an existing AS file.

w

Saves the current AS file.

EEESEEEB RO

Creates a new (empty) set.

gh

Deletes the current set.

Renames the current set.

Creates a copy of the current set.
Creates a new (empty) entry.

O o N o Uk

Deletes the current entry.
10. Applies the changes for the current entry.

11. Converts the current entry to a comment.

537



538

The Statusbar:

The statusbar provides tips and information on the functions of graphic oper-
ating elements and displays the index of the current set and of the current
entry. It also shows the status of the <Num>, <CAPs LOoCk> and <SCROLL LoCk>
buttons.

Open existing document, [SET:1 [ENTRv:1 [ |NUM |_|

Changing the view of the AS editor:

Use the View menu to toggle the view of various elements of the AS editors.

e Click the View — Symbolbar menu item to
hide or show the standard toolbar.

This menu item is checked when the toolbar is
visible.

e Click the View — Toolbar menu item to hide
or show the editor toolbar.

e Click the View - Statusbar menu item to
hide or show the statusbar.



The Editor Interface

The editor interface is split into three areas.

—Set
| ME7-Dienste] =l New Set |

— Entrie:

@ 1 Blut Bl B={uint1 B)mul_UTEUTE_LM B[ % %i2%) d Mew Entry I

@ ¥s16ls16ls16=[sint1BJmul_S1E516_S16[%i1 % %i2%)

@ #l516|:8151B={zint1 BJmul_S16516_S16[%i1%. %i2%) Delete Entry |

@ 51611 Bl B={sint Bmul_S16516_S16(31%.%i2%) J

@ : ME7-Divisionzdienste mit Uberlaufbehandlung Cornment |
@ As16ls16ls1B=Zc1 %01 % / 2% Xi2%)

@ A32uBlut B={uint1 B)div_I32016_L1 6% %, 2i2%)
@ A32ul Blul B=(uint1B)div_U32016_UTB(EN 2 Zi2%)
2 As320uBls1B=(zint1B)div_S32U16_S16[%i1 % 2i2%)

@ Als32)u1Blx1B={zint1B]div_S32U16_516[%i1 %, %i2%)

@ As320u8l:16=(zint1 B)div_532U16_516(%i1 % %i2%)

@ Alz32)s11516={sint1 B]div_S532516_516[%i1%.%i2%)Syntax-Eror on line 48 -» Enor: Operand no...
@ Js320s8ls16=(sintl B)div_532516_516(%i1% %i2%)

e 8¢

[

— Operation
Operation Shift Operandi Operand2 Operand3 Fiesult

|suB =l = Juwte =] unts =] | 2l funte =] Update Enty |

IV Liritation

™ Raunded Find E ntry
—

— Generated Key
[uaieia

— Code for representation F
I[uinlS]sub_U UE_&H %.%i2%) [ =

Edit area Button area

Browse area

The browse area displays all of the information and entries of an AS file. The
edit area is where you can make changes to these entries, and you can create,
update and delete the entries using the commands provided in the button
area.

The Elements of the Browse Area:

The browse area displays all of the information and entries of the current AS
file. After a file has been loaded successfully, all of the sets found within it are
listed by name in the "Set" combo box. All of the entries belonging to the set
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selected in the combo box are listed in the "Entries" area. If a different set is
selected in the combo box, the entries in the "Entries" field are updated
accordingly.

—Set

I [Setname] j

— Entrie:

The "Set" field is a combo box, allowing you to open a list by clicking the
arrow and then select exactly one element by mouse. The entries in this list
cannot be edited directly and are generated by the program.

The "Entries” field is a list box. It also allows you to select exactly one element
from the list. Likewise, the entries here cannot be edited directly and are
entered into the field by the program.

The LED symbol in front of each entry indicates the current status of the entry.
Green means that the entry is syntactically correct; red means the entry con-
tains a syntax error. Yellow identifies entries that are syntactically correct, but
do not fulfill the rules of an AS file (for example in the case of duplicate
entries).

The Elements of the Edit Area:

The edit area displays the data pertaining to an entry in expanded form. Here
you can also modify any of the values that form the entry.

— Operation
Operation Shift Operandl Operand2 Operand3 Fiesult

| =l =l =l =l =l |
™ Limitation
™ Rounded

— Generated Key

— Code for reprezentation F

| =




The "Operation” field is a combo box from which you can select exactly one
entry. The entries in this list show all possible and permitted operations and
cannot be edited. If you select an operation from this list, any fields that are
impertinent to the operation are automatically disabled. The following opera-
tions are available:

ABS, NEG ADD, SUB, MJL, DV, MDD, MILDIV, GETAT,
GETATFI XED, | NTERPCLGROUP, SEARCHDI STRI B, GETHI GHPART

The "Shift", "Operand1", "Operand2", "Operand3" and "Result" fields are
also combo boxes. The entries for all five of these fields are the same, and list
all permissible types. These are:

ALL, U NT8, U NT16, U NT32, SINT8, SINT16, SINT32

The ALL type does not stand for any particular type, but is provided as a wild-
card. You can also choose not to select a type. This option, however, is only
allowed for operations that allow the use of optional parameters.

The Limitation and Rounded options can be enabled for some operations.

The "Generated Key" field displays the key for the function, which is needed
by ASCET (see the section entitled, "Function Key"). This field cannot be edited
because these keys can be generated only by the program.

The "Code for representation" field shows the function call used for generat-
ing code in ASCET (see the section entitled, "Function Declaration") . In prin-
ciple, any entry is allowed here because this does not have to follow any
particular syntax and cannot be verified for correct syntax by the program.

The "Parameters" field is a combo box where you can select a parameter (such
as % 1% from a list. The parameter you select is added to the "Code for rep-
resentation” automatically.
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The Elements of the Button Area:

This area provides the command buttons for the most frequently called-for

functions.
_Mewse | o New Set - Creates a new (empty) set.
e New Entry — Creates a new (empty) entry.
e Delete Entry - Deletes the current entry.
Delete Entry |

¢ Comment — Converts the current entry to a comment.

Comment |

¢ Uncomment (replaces the Comment button if a com-
ment is selected) — Converts the current comment to an

entry.
—— ¢ Update Entry - Applies the changes for the current
_ UpdacEnty | entry.
Fdnty | * Find Entry - Searches for an entry.

Note

Buttons can be enabled or disabled based on the current status of the pro-
gram.

Using the AS Editor

Loading a file:

~| ¢ Click the Open button
=

or

e select the File -~ Open menu command.
This opens the file selection dialog.

e Select the file you want to open.

e (Click the Open button to load the file

or

e click Cancel to cancel the procedure.

Note

You can open one of the four last opened files directly from the File menu.
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When you open a file, the program loads the contents of the file. If, during this
process, the program detects errors in entries, it generates messages accord-
ingly and lists the results in the "Parsing Summary" window after it has fin-
ished loading the file.

Parsing Summary x|
Parzing Surnmary:
Errors: B
‘Warnings: &

Syntax-Error on line 48 -> Ermor: Operand not walid!
Syntax-Error on line 57 -> Enor: Result not valid!
Syntax-Error on line 59 -> Ernor: Result not valid!
Syntax-Error on line 63 -> Emor: Unknown command!
Syntax-Error on line 96 -> Emor: Result not valid!
Syntax-Error on line 109 -> Error: Result not walid!

The zetname [ME7-Dienste] was found 2 times -» File iz not valid!

Entry 13 [*I:1El:1Els1E] iz multiple defined in set 2 [[ME7-Dienste]] - File iz not walid!
Entry 21 [*Ils16l:1Els1E] iz multiple defined in set 2 [[ME7-Dienste]] - File iz not walid!
Entry 26 [/s32|uElz1E] is multiple defined in set 2 [[ME7-Dienste]) -» File is not valid!
Entry 74 [/s32|uEl:1E] is multiple defined in set 2 [[ME7-Dienste]] -» File is not valid!
The zetname [ME7-Dienste] was found 2 times -» File iz not valid!

Entries with errors are converted automatically to comment lines and provided
with a description of the error. Such entries as easy to find in the "Entries”
field, as they are indicated with a red or yellow LED symbol.

Note

When loading a file, the program ignores all entries that are located above
the first set definition (i.e. above the first left square bracket "["). Likewise,
all empty lines are ignored and are not loaded.

After all entries have been loaded, those entries belonging to the first set
found in the file are listed in the "Entries" field.

E| e Click the Save button in the toolbar

or

Saving a file:

e select File - Save from the menu to save the
current file.

If you have just created the current file, the
standard dialog for saving a file opens.

e If this is the case, select a file name and a
directory for the new file.
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e Confirm your input by clicking Save

or

e click Cancel to cancel the procedure.
Managing Sets:

After a file has been loaded, all of the sets it contains are listed for selection in
the "Sets" combo box.

Selecting a set:

e Click in the "Set" combo box directly, or on
the arrow button to its right.

e Select an entry from the drop-down list that
appears.

If the number of sets it too large to fit within
the drop-down list box, a scrollbar appears to
the right of the list.

The set you select is activated and its entries
are listed in the "Entries" field.

Creating a set:

e Select the Sets —~ New menu command
or
e click the New Set button in the toolbar

(& .



Note

click the New Set button in the button area.

The dialog window entitled, "Please enter
name of new set," opens.

Please enter name of new set

Enter a name for the new Set. Setnames must be
unique and can contain all characters except [ |

Sethame: I

()8 I Cancel |

Enter a name for the new set.

Because the sets are distinguished from each other by their names, each set
must be given a unique name.A name must contain at least 1 and no more
than 255 characters, and may not contain the [ or] characters.

Deleting a set:

Or

Confirm your input by clicking OK.

The new set is appended to the end of the list
of existing sets and then automatically
selected as the currently active set. The
"Entries” field is now empty, as the new set
does not yet contain any entries.

Click Cancel to cancel the procedure.

[=]

or

Or

Select the Sets — Delete menu command

click the Delete Set button in the toolbar.

You are asked to confirm that you want to
delete the set and all of the entries that
belong to it.

Confirm to delete the set by clicking OK.
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Note

Click Cancel to cancel the procedure.

This permanently deletes the set and all of its entries.

Duplicating a set:

or

Or

Renaming a set:

Select Sets - Copy

click the Copy Set button.

The dialog window entitled, "Please enter
name of new set," opens.

Enter a name for the new set.
Confirm the procedure by clicking OK.

The duplicate copy of the current set is
assigned the new name, appended to the end
of the list of existing sets, and then automati-
cally selected as the currently active set.

Click Cancel to cancel the procedure.

Or

Managing Entries:

Select Sets -~ Rename.

Click the Rename button.

Enter the new name for the set in the "Please
enter name of new set" dialog.

Confirm the procedure by clicking OK.

Click Cancel to cancel the procedure.

If a file has been loaded and a set selected, all of the entries belonging to the

current set are displayed in the

"Entries” field. If there too many entries to be

displayed in the list box, a scrollbar is provided to the right of the field. To view
in the edit area all of the information pertaining to an entry, simply select one
of the listed entries by clicking it with the mouse.



Selecting an entry:

e C(Click an entry in the "Entries" field.

The values that belong to the entry are dis-
played in the edit area.The arrow in the illus-
tration above indicate which component of
the entry is represented by which field in the
edit area.

~ Entries
@ Hu1Blul Blul B=fuint Blmul_U1 BT E_UNBIEI1 2 225 ;I
2 #2168l 1 Bls16={sint1B)mul_S16516_S16(%i1 & %i2%)

@ *|z16l:8ls16=(zint1 B)mul_S1B516_S1B[Ei1% %i2%)

2 *|z16ls1Blz16=(sint1B)mul_S16516_S18[%i1 % %i2%)

@ ; Divisionsdienste mit Uberlaufbehandlung

@ As16ls16l:16=(%c1 5501 % / Ho2izs)

uBlulB=[uint1E)div_LI3:

w] B St 16 ]diy L3201 6L B30 % %12%)
4 y
@ /
@ /
@ l=320:1|216={zint1 E] ntas-Error on line 48 -» Errar Operand no...
@ l=320580216=[zint1 B)div) LI
Opergtion N N
Operation Shyft \Dperancﬂ Operand2 Operan Result
DIy =l =l Tmma}Tums =l =] Juntie =]
[V Limitation-g—
= Bounded
— Generated Key
|£||u32|u8|u18
— Code for representation—' FParameters
I[uint1 Bldiv_L22U716_LN B[00 % Xi2%) I j

If the entry contains errors (indicated by a yel-
low or red LED symbol), it is handles automat-
ically like a comment.

Basically, there are two types of entries: functions and comments. Comments
always begin with a ";". If the entry you have selected is a comment, all of the
fields in the edit area are disabled except the "Code for representation” and
“Parameters” fields. If the entry you have selected is a function, fields are
enabled and disabled based on the operation and the relevant values are dis-
played in these fields.
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Creating an entry:

e Select Entry —» New.
Or

@ e C(Click the New Entry button in the toolbar.
Or

e (Click the New Entry button in the button
area.

This creates a new, empty entry in the current
set below the entry previously selected, and
causes all of the elements of the edit area to
become enabled.

 Entrie:

C *l516lz16ls16=(sint1 Blmul_S16516_S16(%i1%,
@ *l516ls8ls16=(sint1Blmul_S16516_516(%0
C *l516ls16ls16=(=int1 Blmul_S16516_516(%i1 % %i2%)

@ : Divisionsdienste mit Uberlaufbehandlung J
@ 1611 6l:16=3c1 %201 % / He2%EiZ%)

@ 32l B={uint16)div_U32016_16(%1 % %i2%)

@

@ 32l Blu B=(uint1 B)div_U32U16_L1E[%i
C Mz320uBls1 B=(sint1B)div_532U16_S16[%i1
@ 532001 Blz16={zint1 B)div_S532U16_S16(%
@ 532008151 6=[sint16)div_S32U16_S16(%i1
@ Als320211516=(sint1B]div_S32516_516(%i1 %, %i2%]Suntax-Ermor on line 48 -» Error: Operand na... LI

Fid
Exg
0l

i2%)

— Operation
Operation Shift Operandl Operand2 Operand3 Fiesult

| =l =l =l =l =l |
™ Limitation
™ Rounded

— Generated Key

— Code for reprezentation F

| | =

The new entry is a function. To create a comment, simply convert the entry you
have just created directly into a comment (see "Converting an entry into a
comment:" on page 552).

You cannot directly modify entries in the AS editor by editing the character
string. Instead, you can influence the individual parameters of the entry by
selecting different inputs. To prevent an entry from being modified inadvert-
ently, all changes have to be applied manually by executing an update.
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Specifying an entry:

In the list of entries in the "Entries" field,
select the entry you want to change.

You can edit any of the values in the combo
boxes provided in the edit area as needed. To
do so, simply select the entries you want from
the corresponding combo boxes.

In the "Operation" combo box, select the
desired arithmetic operation.

Note

Depending on the entry you select, various ele-
ments in the edit area may be disabled.Those
entries which are not allowed for the selected
operation are automatically disabled.

In the "Shift" combo box, select the desired
type of shift.

If you do not want to apply a shift, simply
select the blank entry.

In the "Operand* "" combo box, select the
desired types of operators.

If you select an operator for the access to
parameters (GETAT, GETATFI XED, | NTER-
POLGROUP), the "Operand1" and
"Operand2" fields are enabled. If you want to
access a characteristic diagram, select a value
in each of the two fields. If you want to access
a characteristic curve, leave "Operand2"
empty.

Select the type of result from the "Result"
combo box.

Enable the Limitation option if you want to
limit the operation.

Enable the Rounded option if you want
rounded access to characteristic curves/dia-
grams.
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e Specify a definition of the function or the text
for a comment in the "Code for representa-
tion" field

or

e delete the present content of the field, if there
is any, to create a standard function definition
(see page 551).

e When you need further parameters, you can
select them one by one from the "Parame-
ters" combo box.

The selected parameter is inserted at the end
of the string in the "Code for representation”
field.

After you have completed all necessary changes, you have to update the entry
(see "Updating an entry:" on page 550).
Note

The entry in the "Generated Key" field cannot be edited. This value is gener-
ated by the program automatically as soon as the changes have been
applied.

Updating an entry:

e Select Entry - Update
wn  © Click the Update Entry button in the toolbar.
or

e click the Update Entry button in the button
area.

This applies the values from the edit area and
initiates a syntax check. If all of the inputs are
correct, the changes are applied to the current
entry.

When entries are updated to apply new changes, the program automatically
runs a check on the values. This consists of the following criteria:

e complete input,
e correct syntax of the input,
e check for duplicates within the current set.
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The changes are only applied if all input is complete and syntactically correct
and there is not a duplicate entry for this function key present in the set
already. Otherwise, an error message is generated and the entry is left
unchanged.

If you leave the "Code for representation" field blank, the program derives a
standard function definition from the other input data. This definition should
be considered a suggested definition, which can be replaced by another at any
time.

Note

If the user manually specifies the input in the "Code for representation” field,
the input is not checked. In all cases, the user is solely responsible for ensur-
ing that the functional definition specified is also actually available when
code generation is carried out using ASCET!

A list of code that can be generated by the editor is provided in the section
entitled, "Allowable Arithmetic Services". The following example is intended
to better illustrate the process:

Function key: Generates standard function definition:
H| x| addl _% 1994 2% % r % % 1% % 2%
+ | *] u8| * addl _% 1%u8_%r % % 1% % 2%

+l | ulé| u8| * addl _ul6u8_%r% % 1% % 2%

+l | ul6| u8| u32 addl _ul6u8_u32(% 1% % 2%

The user can change how the editor generates function definitions. To do so,
you have to edit both the oper ati ons. i ni andtype.ini files, which are
located in the same directory as the editor (by default,
. .\ ETAS\ Ascet 5. 2\ ASEdi t or). In these files, a character string can be
defined for each operation and each type. These will then be used by the edi-
tor in place of the standard strings.

Note

When editing the oper at i ons. i ni andtype. i ni files, be careful not to
change the file names, as the AS editor would otherwise not be able to find
them and would resort to using the standard settings.

Example: Inthe operations.ini file, the entry,
add = add_

is replaced by
add = doAddition_
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Now the code for the key,
nERE
will no longer be
add_% 1904 2% % r % % 1% % 2%
but instead it will be
doAddition_% 1984 2% % r % % 1% % 2%

Deleting an entry:

Note

The delete process does not provide a prompt for confirmation. An entry
that has been deleted cannot be restored. Use this function with caution.

e Selectthe Entries — Delete menu command.
Or
B e C(lick the Delete Entry button.

This deletes the selected entry without any
further prompts.

When an entry is deleted, the selection automatically moves down to the next
entry in the list. If the deleted entry was the last in the list, the previous entry
is selected. This allows you to delete several entries quickly in succession.

The AS editor provides the ability to insert comments in an AS file, for example
to provide short descriptions or explanations of the individual entries. This
function can also be applied, however, in order to convert existing entries into

comments. This simply entails inserting a *;" in front of the actual entry. Both
ASCET and the AS editor handle lines preceded with ";" as comments.

Converting an entry into a comment:

e Select an entry in from the list of entries in the
"Entries” field.

e Select the Entries —~ Comment menu com-
mand.

Or

@ e (lick the Make Comment button in the tool-
bar.

Or
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e (lick the Comment button in the button
area.

The selected entry is converted into a com-
ment.
In certain circumstances, comments can be converted to entries. This is possi-

ble only if the comment, without its preceding ";", would represent a valid
entry. This function can also be used to correct entries that contain errors.

If you choose to convert a comment into an entry, the text contained in the
"Code for representation” field is again checked by the parser. If the parser
does not detect any errors, the comment is converted into an entry. On the
other hand, if the text found in the field does not correspond to a valid entry,
the comment is left as a comment (i.e. an entry with an error remains an entry
with an error).

Converting a comment into an entry:

e Select a comment in the "Entries" field.

The name of the Comment button in the but-
ton area now toggles to Uncomment.

e Select the Entries -~ Comment menu com-

mand.

Or

e (lick the Uncomment button in the button
area.

The selected comment is converted into an
entry, if it is syntactically correct. If it is not syn-
tactically correct, no changes are made.

Searching for an entry:

Sometimes you may need to find a particular entry within a set. To do so, it is
possible to search for an entry by its unique function key.

¢ In the edit area, select the values of the func-
tion you are looking for in the "Operation",
"Operand1", "Operand2", "Operand3",
"Shift" and "Result" fields.

e Set the Limitation and Rounded options to
match those of the function you are looking
for.

e Select Entries — Find

or
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e click the Find Entry button in the button area.

If the values you have specified match those of
an existing entry, the entry is selected auto-
matically and displayed in the "Entries" field.

If no matching function exists, or if the matching function is already selected,
a corresponding message is displayed.
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5.1

Signals and Icons

This section describes how to work with signals and icons in the ASCET data-
base. Signals and icons are supplementary data for a control system that can
be stored together with the system itself in the ASCET database.

Both signals and icons can be imported into the database or exported to the
file system. Signals are used by the system, icons can be assigned to elements
and hierarchies. The following sections explain how to work with each type of
item.

The Signal Viewer

With the signal viewer signals can be loaded into ASCET database and viewed.
The viewer can read a variety of signal formats and convert signals between
formats.

The following measurement data formats are supported by ASCET:

e Tab delimited ASCII. Almost every spreadsheet or database can read
and write in this format.

e ETAS Format. This is a highly efficient binary format that is used only
internally by ASCET.

e FAMOS Channel Format.

e FAMOS Record Format.

e Matlab Format. This is the MATLAB/Simulink ASCII format.
e MDF Format.

The last four are third-party formats for measurement data. Please refer to the
relevant documentation for details. Internally ASCET can process ASCII, ETAS
and both types of FAMOS format. MDF and Matlab can be read and written.

To create and open a signal:

* In the Component Manager, select Insert —
Signal.

A new signal is created.
e Double-click on the signal
or
e select Component - Edit Item

or

Signals and Icons
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® press <RETURN>.
The signal viewer opens.

EE Signal Item: Signal_ 1 [ no data ] =] S

File  Mavigation

I 4« 4 »r » ) Timeraster:l‘l j

Values

To import measurement data to a signal:

e QOpen the signal in the signal viewer.

e In the signal viewer, select File - File In
Data - <format> to import the signal data
from the file system.

The Windows file selection dialog box opens.

Signals and Icons



e Select the path and file name of the data file
you want to import.

Note

Here, you can use measurement data you have
created and saved during an experiment before.

The data is imported and automatically con-
verted to the specified format. After conver-
sion the data is displayed in the viewer.

EE View Signal Item: Signal [ 132 zamples - MDF Format ] O] x|
File Mavigation

LI I I Time raster: |1
Dizplaying zample 1 ... B3 2
3

itime 1.00500000 0500000 102500000 1.02500000 1.04510000 1055000
ELM1_n_CAME-target:1 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.000000
ELM1_trq_CANVE-target:1 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.000000
ELMt2_n_CAMME-target:1 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.000000
ELMtZ_trq_CANVE-target:1 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.000000
MMOTE-target:1 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.000000
DHLEtarget:1 0.50000000 1.50000000 1.50000000 0.00000000 0.00000000 0500000
ETR— D

When you selected the MDF or FAMOS format
for the import, you can select and view differ-
ent time frames.

To view measurement data:

e Choose Navigation - Show Next to move
to the next data column.

Or
E’ e (lick the Show Next Column button.

e (Choose Navigation - Fast Forward to
move to the next screenful of data.

Or
E e Click the Fast Forward button.

If, for instance, the screen shows five data col-
umns, the next five columns are shown.
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e Choose Navigation — Show Last to move
to the last data column.

Or
| H e Click the Show Last Column button.

For each of these three commands there is an
H H 1 equivalent command or button for moving in
the opposite direction.

5.2 The Icon Editor

Icons can be assigned to the layout of components. The icon is shown in the
graphical block, when the component is included in other components in the
block diagram editor. A selection of icons is provided with ASCET, and you can
also create your own.

To start the icon editor:

e Inthe Component Manager, select Insert —
Icon to create a new icon.

Or

e Select an existing icon from the database.
e Double-click on the selected symbol

or

e select Component - Edit Item

or
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e press <RETURN>.

The icon editor opens.

Icon Editor for: PT2

leon

0K
Cancel |
V PT

Iv

S PP O

If you have created a new icon, the drawing area is empty. If you have opened
an existing icon, it is displayed in the drawing area.

You can load any bitmap file (BMP, PCX and TIFF) and use it as an icon in
ASCET. Thus, you can either design your own icons with a drawing program,
or use existing ones. You should make sure that the bitmap files you are
importing are of an appropriate size, i.e. no larger than the graphical block the
icon is to be assigned to. One grid unit in ASCET corresponds to 5 pixels.

To load an icon:

e |n the icon editor, select lcon - Load.
The "Image File" dialog box opens.

e Select the name of the icon file you want to
load.

e Click OK.

The selected icon is displayed in the icon edi-
tor.

Icons can be scaled up or down to make them fit the block in which they are
to be used. Scaling will, however, result in a degradation of image quality. Scal-
ing by large factors should therefore be avoided.
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To scale an icon:

Open the icon editor for the icon you want to
scale.

Adjust the vertical and horizontal size of the
icon with the two "Size" boxes underneath
the icon pane.

The icon size changes immediately, each time
you adjust a value in the "Size" boxes.

Click OK.

It is possible to save ASCET icons as bitmap files. This is useful, for instance, if
you want to illustrate the documentation of your components.

To save an icon to a file:

Signals and Icons

Open the icon editor for the icon you want to
store to a file.

Select Icon - File Out - <file format>.
The "Image File" dialog window opens.

Select the filename and the path where you
want to save the icon.

Click OK.

The icon is stored in the appropriate format
(BMP, PCX or TIFF).
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Experimentation

The Experimentation Environment

ASCET supports a highly modular approach to software development. The
individual components of a project can be developed independently of each
other, and combined after they have been tested thoroughly. ASCET provides
the experimentation environment for testing components and projects.

Projects can be tested in offline and online experiment. If the project is con-
nected to any external hardware, that connection can only be tested in an
online experiment.

Note

Online experiments are only possible when ASCET-RP is installed. Therefore,
online experimentation is described in detail in the ASCET-RP user’s guide.

With the experimentation environment it is possible to stimulate (in an offline
experiment) the processes and methods, as well as the elements of a compo-
nent or project. The data values of the elements can be measured in various
visualizations, written to a file, and calibrated interactively. The main elements
of the experiment window are shown in the following illustration (showing an
offline experiment):

"Measure Display Rate"
Adjustment Box

) Physical Experiment for: IdleCon Target: PC Environment: >Default<

File Elements Diagrams Experiment “iew

G SEE[[nr 0| sl fvE|W Rk [aE ¢

'|<N5w Calibration Editor = j ' |<1. Mumetic display= j 1 i’

U e 3¢ mdeCon -> |

Elements =
Gadr
& @ 1d=Con Integrator |

TPKp [ Tnteqrator

&on

P n_nominal

T O ndiff

O pi_value ¥p
& on

Diagrams

| Component Display |

Tain

P i -
& p_ide [] B _’I_I
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The elements of the component are listed in the “Elements" pane to the left
of the component display. The component display shows the block diagram, if
the component was specified as a block diagram. For components specified in
C code or ESDL, the code is shown. For projects, the project editor tabs are
shown.

Beneath the "Elements" pane is the "Diagrams" pane, which lists all diagrams
of the current component. The "Measurement Window" combo box is under-
neath the button bar. It lists all measurement windows available. To the left of
the "Measurement Window" combo box is the " Calibration Window" combo
box, which lists all available calibration windows. The title bar shows the name
of the current component or project and the current target.

6.1.1 Description of the Menu Options

e File:
— Load Environment
Loads an environment (configuration) for the current experiment.
— Save Environment
Saves the current experiment configuration.
— Save Environment As
Saves the current experiment configuration with a different name.
— Export Environment
Exports the experiment configurations of the current component.
- Exit
Leaves the Offline experimentation environment.
e Elements:
— Show Component
Displays the selected referenced component.
— Calibrate (<CTRL> + <C>)
Opens a calibration window for the selected elements.
—  Stimulate (<CTRL> + <5>)

Note

This menu option is only available in offline experiments.

Opens the "Stimulus" dialog for the selected element.
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Measure (<CTRL> + <M>)
Opens a measurement window for the selected elements.
Log (<CTRL> + <L>)
Adds selected elements to the Data Logger.
Log All (<CTRL> + <A>)
Adds all elements to the Data Logger.
Reinitialize
Reads the values of certain elements from the current data set of
the component;
- Variables — of variables,

- Parameters — of parameters,
- Both - of variables and parameters.

Write Back Data

Writes the values of the selected elements to the current data set of
the component.;

- Selected Elements — selected elements,

— Calibrated Elements — elements calibrated during the experi-
ment.

Show Element Implementation (<CTRL> + <I>)

Shows the implementation of the selected element (read only).
Update Dependent Parameters (<CTRL> + <U>)

Updates the values of dependent parameters.

Load Data

Loads data from a file. The options for this procedure are set in a
special window.

Save Data

Writes the data of selected parameters or variables to a file. The
options for this procedure are set in a special window.

Diagrams:

Show Diagram
Displays the selected diagram.
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— Stimulate

Note

This menu option is only available in offline experiments.

Opens the "Event" window for the selected process or method.
The event can be set up.

e Experiment:

Note

These menu options are only available in offline experiments.

— Event Generator - Open
Opens the event generator.
— Event Generator - Step Mode

Sets the step mode type:
- Steps - single step mode (default),
- Timed [s] — timed step mode,
- Break At Condition — breakpoint step mode.

— Event Generator — Edit Break Condition
Opens the breakpoint condition editor.
— Event Tracer
Opens the "Event Tracer" window for data tracing.
— Data Generator
Opens the data generator.
— Data Logger
Opens the data logger.
— Automatic Stop

Stops the experiment automatically when the end of the stimulat-
ing signal is reached (cf. page 581).

— Stop Experiment
Stops the experiment.
—  Start Experiment
Starts the experiment.
— Pause Experiment

The experiment is paused.
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Step Experiment

The experiment is performed in step mode.

Open Target Debugger

Opens the debug window for C code components.
Update Calibration Windows

Updates the contents of the calibration windows.
Close Calibration Windows

Closes all open calibration windows.

Close Measure Windows

Closes all open measurement windows.

View:

Redraw

Redraws the block diagram.

Hide Seq. Calls

Hides the sequence calls of the displayed block diagram.
Show Seq. Calls

Shows the sequence calls of the displayed block diagram.
Monitor All

Assigns monitors to all elements.

Delete Monitors

Deletes all monitors in the diagram.

Show Parent Component

Returns to the previous component.

Opening and Setting Up the Experimentation Environment

You can start the experimentation environment for a component or project
either from within the respective component editor or the project editor.

To open the experimentation environment for an offline experiment:

e Open the appropriate component or project.
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&

e If you want to experiment offline with a
project, select the target PC from the build
options.

The "Experiment Target" combo box now
contains the entry & fI'i ne (PC).
For components, the combo box is disabled.

e Select Component — Open Experiment
or

e click on the Open Experiment for selected

| Open Experiment for selected Experiment Target|

Experiment target button.

The default experimentation environment
opens for the component or project. If more
than one environment has been stored, you
can choose which one to open. For details see
section "Loading and Saving Environments"
on page 594.

When experimenting with components, the global elements (see “Defining
Global Communication” on page 388) are under some circumstances not
updated properly in the default project. The following error message is dis-
played in the ASCET monitor window:

Error: need export for inmport el ement <nane>w th type
<type>

To correct this error, proceed as follows:
Define global elements in the default project:

e In the component editor, select
Component - Default Project - Resolve
Globals to resolve the global elements.

You can now restart the experiment.

Now you can set up the experiment. Setting up an offline experiment consists
of four steps:

e Starting the experimentation environment from the Component Man-
ager or the respective component editor. The experimentation environ-
ment works the same for all types of component.

e Setting up the event generator. The event generator determines which
methods or processes are triggered in which mode. When a project is
experimented with offline, the tasks are stimulated, rather than the
methods or processes.
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e Setting up the data generator. Here some elements of the component
are stimulated with a configurable flow of data.

e Setting up the measurement and calibration windows. The values of all
elements can be displayed in a variety of forms, e.g. numerically or in
an oscilloscope.

The Event Generator

In an online experiment the various tasks and processes of a project are sched-
uled by the real-time operating system. During offline experiments the sched-
uling is simulated by the event generator. The event generator determines
which methods or processes of the component under experimentation are
activated in which order and in which mode. An event has to be defined for
each method or process that is to be activated.

To set up the event generator:

e Select Experiment - Event Generator -
Open

or

e click on the Open Event Generator button.

The "Event Generator" window opens. It con-
tains an event for every method (for classes) or
process (for modules) defined in the compo-
nent. By default, all events are disabled, so you
have to enable the ones you want to use in
the experiment.

Event Generator = O]x]

Channels

Events

H EgenerateData Disabled

B pidle Disabled

e Select an event.
e Select Channels — Enable

or
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e right-click on the event and choose Enable
from the context menu.

e Repeat these steps for each event you want to
enable.

e Select Channels - Enable again to disable
an event again.

Methods or processes for which no event has been enabled are not activated
and therefore will have no influence on the experiment.

In addition to the events for the methods and processes, a gener at eDat a
event is always created by default. This event triggers the generation of data
that have been defined in the data generator. If your experiment does not
require any data to be generated, you can leave this event disabled, otherwise
it must always be enabled.

To set up an event:

Once you have created an event, it is assigned default values for all the event
options. It may not always be necessary to edit these options.

e Select the event you want to set up.
e Select Channels - Edit.
The "Edit Event" dialog box appears.

& Event for: generateD ata x|
Hode |nEuosge
Prio |5 Cancel |

dT [s] (0O

e Adjust the event options.

The meaning of the various options is
explained on page 569.

e C(lick OK.
e Repeat for each event you want to set up.
To set up an event directly:

e Inthe "Diagrams" pane, select the process or
method for which you want to generate an
event.
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e Right-click on the process or method and
choose Stimulate from the context menu.

Or
e Select Diagrams - Stimulate.

The event is enabled and the "Event" dialog
box is opened for the event. Using this com-
mand is equivalent to first enabling the event
in the "Event Generator" window and then
editing it.

Event Options

The "Event" dialog box offers various options for every event.

Every event has a mode. There are four modes:

Hode |timeSynchion =l | oK I

Cancel |

A time synchronous event (t i meSynchr onous) is triggered once
at the beginning of every interval. The length of an interval is deter-
mined by the value set in the "dT [s]" field.

A segment event (segnent ) is used in automotive application
where the triggering of the event depends on the rotational speed
of the engine, see "To set up a segment event:" for details.

A single event (si ngl eShot ) is triggered only once, when the
simulation is started. This is useful e.g. for initialization methods.
You can re-trigger the singleShot event, by choosing Channels -
Reactivate Event in the "Event Generator" window.

An asynchronous event (si gnal | ed) is stimulated with the data
of a real measurement. Thus, real-world data can be used as trigger
even during offline experimentation. Setting up an asynchronous
event is described on page 571.

The priority of an event determines the order in which events are calcu-
lated. Often several events are assigned to the same time frame, e.g.

10 milliseconds. In that case the event with the highest priority (i.e. the
highest number) is triggered first, the other ones are triggered in turn.
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e The dTvalue of an event determines the interval in which it is triggered.
If the dT value is 0.01 seconds, the event is triggered every 10 millisec-
onds. The smallest possible dT value is one microsecond (107 seconds).

To set up a segment event:

* Open the "Event" dialog box for the event.

e Select segnment from the "Mode" combo
box.

A dialog box opens that lists all variables of
your component.

& Choice Segmentvariable E3

Uariables

air nominal
IdleConiair_low
IdleCon\Integratoribuffer
IdleCon\Integrator\Ki
IdleCon\IntegratoriWurzel
IdleCon\Kp

IdleCon\n_nominal
Tdlefnn\ndiff hd
<r LD

Ok | Cancel |

e Select the variable that is to serve as the seg-
ment variable and click OK.

The segment variable should represent the
rotational speed in revolutions per minute.

e Adjust the crankshaft angle in the "call every
°CS" field of the "Event" dialog box.

e Click OK.

Hode Isegment j 0K I
Prio |5 Cancel |
call every °CS Fsd
F.p-m. I

The segment event is now triggered at the beginning of every segment interval
t seg (in degrees), which is calculated according to the following formula:
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t [5]=M

seg 1
n|:—:| b6
min
n is the rotational speed in revolutions per minute, and CS is the crankshaft
angle that specifies the revolution.

To set up an asynchronous event:

e Open the "Event" dialog box for the event.

e Selectsignal |l ed fromthe "Mode" combo
box.

If no signal has been selected in the data gen-
erator (see "The Data Generator"

on page 573), the following error message is
displayed:

Message

DataGenerator has not valid zsignal azsigned!
Advice: Please azzign a signal at DataGenerator to switch an event to mode SIGHALLED.

e To remove the error, proceed as follows:
—  Confirm the error message with OK.

— If you set up the event directly (cf.
page 568), close the "Event" window.

— In the "Physical Experiment" window,
click on the Open Data Generator but-

ton to open the data generator.

—  Define a signal as described in "To define
asignal:" on page 578.
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—  Repeat the first two steps of the instruc-
tion.
Mode |signalled 4| oK. |
Prio |5 Cancel |
Timeraster [1 =]

—  Choose the desired time raster, if the sig-
nal contains multiple rasters.

e C(Click OK to accept the settings.

A dependent event is activated whenever the event it depends on is activated.
This does not affect the other settings of the event. It is still activated normally
in addition to being activated as a dependent event, but the activation is syn-
chronized with the event it depends on.

To set up a dependent event:

e Select an event in the event generator win-
dow.

e (Choose Channels - Dependent Event.

The "Define Dependent Event" dialog box
opens.

i Define Dependent Event [B[=] E3

Select Dependent Event

Events

Cancel |

e Select the event the first event is to depend
on.

e C(lick OK.
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The Data Generator

In an offline experiment, the data generator provides the stimuli for the ele-
ments of the component being experimented with. Usually the elements that
are stimulated are the interface elements of the component, but any element
can be stimulated with the data generator. The data generator provides a num-
ber of different stimulus modes, such as sine waves, pulses, etc.

Note

In offline experiments, you often stimulate variables and parameters that use
actual model values when the experiment runs in online mode. You may
need to adjust your experiment settings accordingly.

To set up the data generator:

* In the experimentation environment, click on
the Open Data Generator button

or
e choose Experiment — Data Generator.
The "Data Generator" window is opened.

/ Data Generator =] E3

LChannelz  Signal

Data Elements

| ] -

" o

Signal ltem: not defined
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e Select Channels - Create to open the corre-
sponding dialog box.

g Create Data Generator Channel [B[=]E3

Select Element(s] to create a new channel:

ldleConhair_low
ldleContntegratorki
|dleContntegratorywiurzelki
ldleCon'n_nominal

Cancel |

By default, the dialog lists only the parameters
for the current component. You can stimulate
all basic elements for a component.

e Deactivate the Parameters only option to
view all basic elements for the component.

e Select the element or elements for which you
want to create a channel.

You can select more than one element by
clicking on them while holding down the
<CTRL> key.

e (lick OK.

e Repeat for the other elements for which you
want to create data channels.

To set up a channel in the data generator:

e Selecta channel in the "Data Generator" win-
dow.

e Select Channels - Edit

or
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e double-click on the selected channel.

The "Stimulus" dialog box opens. It shows the
name of the channel being set up in its title

bar.
&5 Stimulus for: IdleCon\Kp B

Hode [SESERG—G - |

Frequency FU [Hz] Apply |

Phase ID-D [s] Cancel |
UalueIU-5

Amplitude 1.0

e Alternatively, select an element from the "Ele-
ments" list in the experimentation environ-
ment.

e Select Stimulate from the context menu
or
e select Elements — Stimulate.

This adds the element to the "Data Genera-
tor" window and opens the "Stimulus" dialog
box.

e Select a mode for the channel. The mode
determines what kind of curve is generated.
Possible modes are const ant, si nus,
ranp, pul se, step,table, matri x, ran-
domand gaussi an.

To set up a stimulation mode:

e Perform the necessary steps for each channel
in the data generator.

Note

You can modify the settings for a signal channel while your experiment is
running. To test different settings, simply press Apply to change the signal
without closing the dialog.
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1. const ant mode

e Inthe "Stimulus" dialog, insert the value of
the constant in the "Value" field.

All other setup fields are deactivated.

e (Click OK to assign the value and close the
window.

e Click Apply to assign the value without clos-
ing the window.

e (lick Cancel to discard the setting and close
the window.

2. cyclic modes (si nus, r anp, pul se und st ep) and random generator
(r andom equal distribution)

e Set the frequency for the wave.
e Set the phase for the wave.

The phase determines the offset from the time
axis. If, e.g. the phase of a sine-signal is 0.5
seconds, the signal will be shifted to the right
by half a second.

Note

The "Frequency" and "Phase" fields are not
available for r andommode.

e Set the offset of the y-axis (Of f set ).
e Adjust the amplitude.
e C(Click OK or Apply.

3. tabl e mode

The t abl e mode uses a table as stimulus.

& Stimulus for: IdleConiair_low

Hode [TETING—_— |
fime Scale |1-D Sl |
EdiTable | Cancel |
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or

Klick on the Edit Table button to edit the
table used as stimulus.

The table editor for one-dimensional tables
opens.

In the table editor, enter the desired values
directly

select Edit — File In Data to load an existing
table.

Details about working with the table editor
are given in sections "The Editor for Com-
bined Types (Table Editor)" on page 460 and
"Working with Calibration Windows"

on page 620.

In the "Time Scale" field, enter a factor for the
time scale.

The X axis values of the table are multiplied
with this factor, and the results are used as
time steps (in seconds) for stimulation.

Click OK to accept the settings.

Note

The table is processed only once. If you want to
use it a second time to stimulate a channel, you
have to restart the experimnent.

mat ri x mode

gaussi an mode

The setup of the mat r i x mode is described in
the two sections on page 578.

This mode is only available for numerical variables. It stimulates the
variable using a random number generator with Gaussian distribution.

In the "Mean" field, enter the mean value of
the Gaussian distribution.

In the "Variance" field, enter the variance of
the Gaussian distribution.

Click OK or Apply.
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To delete channels:

e Choose Channels -, Delete to delete the
selected channel from the data generator.

e Choose Channels - Delete All to delete all
channels from the data generator.

It is possible to use the data of actual measurements as a stimulus in the data
generator. That way, components can be tested with real-world data even dur-
ing offline experimentation. Such data is stored in signal items in the database
and can be read in from a variety of formats. Importing signals is described in
chapter "Signals and Icons" on page 555. Individual channels from a signal
can be assigned as channels in the data generator.

To define a signal:

You can only define a signal when the experiment is stopped. Proceed as fol-
lows:

e Inthe data generator, select Signal — Define
Signal .

The "Select a Signal Item" dialog box opens.

Select a Signal Item

1 Databaze
—m CIETAS Systemlib =]

oK
B CIETAS_Systemlib_CT
(1 [EETAS_Tutorial_Solutions J Cancel |

CLessonl_2
Bl [ Lesson3

Er Signal_alt
CLessond
CLessonf
CLessonk
CLesson? LI

2 Comment

e Select a signal from the "1 Database" pane.
e C(lick OK.

The signal is now defined. You can have only
one signal item per experiment.
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To define data generator channels as signal channels:

* In the data generator window, select a chan-
nel.

e Choose Channels - Edit
or
e double-click on the channel.

e Choose mat ri x from the "Mode" combo
box in the "Stimulus" dialog box.

The "Stimulus" combo box appears under-
neath the "Mode" combo box. It lists all chan-
nels contained in the signal defined earlier.

&5 Stimulus for: IdleCon\Kp B
Hode Imatrix j 0K

Stimulus e 1]

ELM1_n_CAMME-tar: «
ELM1_trg CAMME-tar |
CAMAE-tarc

1:

Cancel

e Select the signal channel you want to assign
to the data generator channel.

e C(lick OK.

When you have defined a signal (cf. page 578), new menu items appear in the
Signals menu in the data generator. However, these are only available when
the experiment is stopped.

/ Data Generator =] B3

Lhannels

nal

Data Ele :

Femove Signal
b Mod Bepeat Mode \cont table ;I
Ezlmod Interpalate cont_1 matrix -> destiModule_Block

Map zame names
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To remove a signal:

In the data generator, select Signal -
Remove Signal.

The defined signal is removed. A channel stim-
ulated with the signal keeps the mat ri x
mode, but the entry in the "Stimulus" combo
box is reset.

& Stimulus for: ldleCon\Kp <]
Hode

Stimulus IND [ atamatriz 'l Ll

|
=N

Cancel

When the signal channels and the data generator channels are named equally,
you do not have to select each channel separately in the "Stimulus" combo
box (cf. page 579). You can assign channels with identical names automati-

cally.

To assign channels with identical names:

In the "Stimulus" dialog, select the mat ri x
mode for each desired channel.

In the data generator, select Signal - Map
same names.

Signal channels are assigned to data generator
channels with identical names.

Each time data is generated in the experiment (cf. page 568), the signal is eval-
uated. If the actual time stamp falls between two signal points, the lower sig-
nal value is assigned to the channel by default. As an alternative, you can select

linear interpolation.
To interpolate the signal:

Experimentation

In the data generator, select Signal - Inter-
polate.

Start the experiment.

The assigned value is linearly interpolated
from the signal points enclosing the actual
time stamp.



6.1.5

If nothing else is specified, the experiment continues after the end of the signal
is reached. The stimulated channel retains the last signal value. You can select
a repeat mode for the signal or an automatic stop of the experiment.

Note

The automatic stop overrules the repeat mode; when both are selected, the
experiment stops at the end of the signal..

To select signal repetition:

e In the data generator, select Signal -
Repeat Mode.

e Restart the experiment.

When the end of the signal is reached, stimu-
lation begins anew.

To set up the automatic stop:

This command is available only when at least one data generator channel is
stimulated with a signal.

e In the "Physical Experiment" window, select
Experiment —. Automatic Stop.

The menu function is marked. When you start
the experiment now, it will automatically stop
when the end of the signal is reached.

e Select Experiment - Automatic Stop once
more to deactivate the automatic stop.

The setting of Experiment — Automatic Stop is kept when the experiment
is ended, and the experiment environment is closed. The next time you exper-
iment with this component, the old setting is assumed.

The Measurement System

The measurement system offers a variety of ways of displaying the values of
elements, such as an oscilloscope, bar displays and numerical displays. Each
measurement window has to be set up with the values it is to show. The dis-
plays offer a variety of customizing options which can be adjusted during setup
of the experiment, but also while it is running. All measurement windows are
opened by assigning elements to them from the experimentation environ-
ment. The measurement windows are described in chapter "Measurement
Windows" on page 648.
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To assign an element to a new measurement window:

e Select the type of measurement window that
you want to assign the element to from the
"Measurement Window" combo box.

The available types are listed in brackets, e.g.
<1. Oscill oscope>.

e Select the element that you want to assign to
a measurement window in the "Elements"
pane.

e Select Elements — Measure.
Or

e Drag the element from the "Elements" pane
to the "Measurement Window" combo box.

Or

e Drag an occurrence of the element from the
block diagram display to the "Measurement
Window" combo box.

Physical Experiment for: IdleCon Target: >PC< Environment: >Default<

@ |deCon . | Integrator
P arlon )

!
qlntegrate

0 ndiff
0O pivalue

@ pide

A new measurement window is opened and
the selected element is added to the measure-
ment window. You can select more than one
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element by clicking on them while holding
down the <CTRL> key, in that case all selected
elements are assigned to the window.
The "Measurement Window" combo box also shows the titles of all measure-
ment windows that are already open. The entries for open windows are dis-

played without brackets, e.g. Gsci | | oscope;

1. If you have changed the

title of a measurement window, that title is listed in the combo box.

To assign an element to an existing measurement window:

Select the entry for the existing measurement

window from the "Measurement Window"

combo box.

Or

dow.

Drag one or more elements to the "Measure-
ment Window" combo box.

Drag the elements to the measurement win-

4 Physical Experiment for: Class_1 Target: >PC< Envitonment: >Default<
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The monitor displays the current value of the element above the selected

occurrence in the drawing area. For details see section

on page 677.

"Monitor"
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6.1.6

To assign a monitor to an element:

e Right-click an occurrence of an element in the
drawing area.

e Select Monitor from the context menu.

The current value of the element is shown in
the component display.

To close all measurement windows:

e Select Experiment — Close Measurement
Windows to close all currently open measure-
ment windows.

The Calibration System

The calibration system is the same for online and offline experiments. The
"Calibration Window" combo box lists all currently open calibration windows
and offers the option of opening a new one. It is possible to have several ele-
ments in the same window, but only if they are of the same type, i.e. several
tables can be in a table editor, several scalar elements can be in a numerical
editor, etc. Assigning elements to calibration windows works like assigning ele-
ments to measurement windows. The calibration windows are described in
chapter 6.2 on page 615.

To calibrate an element:

e Inthe "Elements" pane of the experimenta-
tion environment, select the element you
want to calibrate.

e Choose Elements - Calibrate
or
e double-click on the element.

A data editor for the selected type of element
is opened.

Or
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6.1.7

e Drag the element from the "Elements" pane
or the drawing area and drop it into the "Cal-
ibration Window" combo box.

£ Physical Experiment for: IdleCon Target: >PC< Environment: >Default<
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If you drop the element on the entry <New
Cal i brati on W ndow>, a new window is
opened, otherwise the element is added to
the selected window. You can drag an ele-
ment directly into an existing calibration win-
dow.

e Select Experiment . Update Calibration
Windows to update the calibration windows
content.

e Select Experiment — Close Calibration
Windows to close all calibration windows.

Running Offline Experiments

After you have set up the experiment, you can start it. During offline experi-
ments you can change the display options on all the measurement windows,
you can open and close measurement windows, you can change the settings

in the data and event generators, and you can change data values with the
calibration system.
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To start the offline experiment:

586 Experimentation

or

Open the experimentation environment for
the component or project you want to experi-
ment with.

Adjust the measurement rate in the "Mea-
surement Rate" box.

If the rate is set to 1, all measurement values
will be displayed. If it is set to a higher value,
only multiples of that value will be displayed,
e.g. if the rate is set to 10, only every tenth
measurement value is displayed.

Click the Expand / Collapse Window button
to hide the component display of the experi-
mentation environment.

Only the menu and button bars of the experi-
mentation environment remain visible. Click
the button again to make the component vis-
ible again.

In addition, the Always on top button is acti-
vated.

Klick on the Always on top button, and the
"Physical Experiment" window will always
remain in the foreground.

Select Experiment — Start Experiment

click the Start Offline Experiment button.

If you set the relevant options in the ASCET
options window, "Experiment" node (cf.
"Experiment Options" on page 59), variables
and parameters are initialized each time this
command is called.



The experiment is started and all the values
you have set up in the measurement system
are displayed in their respective windows.

4 Physical Experiment for: UseAccu Target: >PC< Environment: >Default<

File Elementz Diagrams Experiment “fiew
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e Make any necessary adjustments in the data
generator, event generator, measurement sys-
tem or calibration system.

To stop the offline experiment:

e Select Experiment - Stop Experiment.
or
E. e C(Click the Stop Offline Experiment button.

The experiment stops but all settings remain
active. The measurement data remains in the
oscilloscope window and you can now ana-
lyze the data (see section "To analyze mea-
surement data:" on page 665).

Once you start the experiment again, the time
axis is reset to 0, parameters and variables are
initialized, if required (cf. page 59).

To leave the experiment environment:

g
M e C(Click the Exit to Component button
Sl -
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Select File - Exit to quit the experimentation
environment and get back to the relevant edi-
tor for the component you have been simulat-
ing.

You are asked if you want to save the current
experiment environment.

Activate the option Remember my Decision
if you want to give the same answer to all
questions of this type.

In that case, the "Save Experiment" window
no longer opens. You can revoke this setting
in the ASCET options window, "Confirmation
Dialogs" node (see "Options for Confirmation
Dialogs" on page 45).

Click Yes to confirm the saving.

The experiment environment is stored under
the suggested name. You return to the com-
ponent editor.

Click No to reject the saving.

You return to the component editor without
saving the experiment environment.

Click Cancel to abort closing the experiment
environment.

It is also possible to perform the experiment in single steps. At every step one
event is activated in order of their priority.

To step through an experiment:

I
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or

or

Select Experiment — Pause Experiment

click the Pause Offline Experiment button.

The experiment is paused, i.e. no calculations
are performed, but all settings remain active.
When you start the experiment again, all data
values remain intact.

Select Experiment — Step Experiment



OB

I | Steps:l1

click on the Step Offline Experiment but-
ton.

The experiment is performed in single step
mode.

Repeat as necessary. You can also start step-
ping through an experiment when it is not
running. In that case, its state automatically
changes from stopped to paused.

You can adjust the number of steps to be per-
formed in the "Steps" box before you step
through the experiment.

If, for instance, the number of steps is set to 5,
five calculation steps are performed.

In the current version of ASCET, you can choose between three different types
of step mode. An experiment either runs a number of steps, a number of sec-
onds or until it reaches a breakpoint condition.

To switch to timed step mode:

In the experimentation environment, choose
Experiment - Event Generator -

Step Mode - Timed [s] to activate the
timed step mode.

| Step [s]:|1.u

The experimentation environment displays a
text field for entering the number of seconds
the experiment is to run. You can specify the
number of seconds and then step through the
experiment as described above.

The third possibility to step through an experiment using a breakpoint condi-
tion lets you specify a condition for an element in your component (e.g., num-
ber of revolutions is greater than 5,000). The experiment runs until the

condition evaluates to true.
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To set up a breakpoint condition:

Experimentation

In the experimentation environment, choose
Experiment - Event Generator -

Step Mode -, Break At Condition to enable
the breakpoint step mode.

The "Edit Break Condition" dialog box is dis-
played. In this dialog, you specify the condi-
tion up to which the experiment is to run.

& Edit Break Condition

Element
not defined

Lewvel

=l

Cancel | OF |

This editor can be opened later with the
Experiment — Event Generator - Edit
Break Condition command.

Click the Assign button to choose the name
of the element you want to use in the condi-
tion.

A selection prompter dialog box displays a list
of elements.

Select the desired element and click OK to use
the element name.

Edit the remainder of the condition by select-
ing an operator from the list and enter the cor-
responding value.

Click OK to confirm.

| Break f-‘-.t:lhuﬂm >=125.00

The experimentation environment displays a
text field with the breakpoint condition. You
can step through the experiment as described
above.



You can view the implementation of the component you are experimenting
with at any time during experimentation. You can also view the implementa-
tion of each element included in the component. It is of no importance
whether the experiment is running or stopped.

To view the implementation:

e |nthe "Elements" list, select the element or
component whose implementation you want
to view.

e Select Elements - Show Implementation.

Note

This command is not available when you
selected two or more elements.

The implementation editor for the selected
object opens. Its usage is described in chapter
4.12 "Editing Implementations"; please note
that the OK button is deactivated so that you
cannot make any changes.

Components that are specified in C code provide additional facilities to display
either debug information or error messages during experimentation. You can
embed debug or error messages in your C code. Debug information is dis-
played in the target debug viewer that can be opened during experimentation.
Error messages are printed to the ASCET monitor window.

When editing C code, use the functions asdW it eUser Debug() and
asdWiteUserError () to specify the information to be displayed. Both
functions take an argument string which contains the message to be dis-
played. A typical statement could look like this:

asdWiteUserError("Overflow \n Upper Linmt exceeded.")

The string argument follows standard ANSI C rules, the example is printed in
two lines.
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To view debug information:

e Choose Experiment - Open Target
Debugger to open the "C-Target Debug-

Window".
& C-Target Debug-Window M=]1E3
File
Clear Text | Update | Continuous Update © on & it

=

-
9 ¥

1. Automatic display

e In the "C-Target Debug-Window" window,
activate the on option

or

e activate the File » Continuous Update
menu function.

Debugger information is displayed as soon as
it is generated, and updated continuously.

2. Manual display
e Activate the off option
or

e deactivate the File » Continuous Update
menu function to disable continuous update.

With continuous update disabled, new debug
information is only displayed upon request.

e For that purpose, click the Update button
or
e select File » Update Text.
3. Clear text window
e Click the Clear Text button

or
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4. Save text window

e select File - Clear Text to clear the debug

window.

e Select File - Save as.

The file selection dialog opens.
Choose a path and file name.
Click Save.

The content of the debugger window is writ-
ten to a text file with the specified name and
path.

You can monitor which events are being triggered in which order with the
event tracer. The event tracer shows the time in seconds for every point of time
at which any events are triggered. For each point the events are listed in the
order in which they have been triggered.

To monitor events with the event tracer:

Set up the experimentation environment for
the component you want to experiment with.

Click on the Open Event Tracer button.

or

Choose Experiment —. Event Tracer to open
the "Event Tracer" window.

= Event Tracer M=]E3
) g

100.64 [= generatelata calc ;I
100.65 [= generatelata calc

100.66 [= generatelata calc

100.67 [= generatelata calc

100.68 [= generatelata calc

100.69 [= generatelata calc

100.7 [=] generatelata calc

100.71 [= generatelata calc

100.72 [= generatelata calc

100.73 [= generatelata calc

100.74 [= generatelata calc

100.75 [= generatelata calc

100.76 [= generatelata calc

100.77 [= generatelata -

K| 3

>

In the "Event Tracer" window, click the Start
Tracer button to start the event tracer.
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e In the experimentation environment, start the
experiment.

™ e To stop tracing events, click the Stop Tracer
button.

You can start and stop tracing events while
the experiment is running.

e Click the Reset Tracer button to clear the
I] "Event Tracer" window.

Loading and Saving Environments

Experiments for complex models may consist of numerous measurement win-
dows and measurement channels. It is therefore useful to be able to save the
experimentation environment, so that the settings can be re-used between
experimentation sessions. In ASCET you can save several such environments
for every component.

When you save an environment, all settings in the data and event generators
and the data logger are stored. Furthermore all open calibration editors and
measurement windows are saved with their settings intact. Later you can load
the environment, and the experimentation environment is restored. There is
always a default experiment, which is loaded, if no other environments have
been defined.

To save an environment:

e Open the experimentation environment and
make all necessary adjustments.
= E | B} . Click on the Save Environment button
Save Environment or

e select File — Save Environment to save the
current environment.

To save an environment under a different name

=] HT B M | * Clickon the Save Environment As button

{5ave Ervironment &s|  OF
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e select File — Save Environment As.

The "Save Environment As" dialog box opens.

& Save Experimental Environment As E3
Mame Comment

i Experiment Environment for: |dleCon ;I Ok |

Test Cancel |

" o

e Enter a name for the experiment.

e Enter a comment describing the experiment in
the "Comment" pane.

e Click OK.

The experiment is stored under the name you
entered.

To load an environment:

e Open the experimentation environment.

If there is only the default environment, it is
loaded automatically on opening the experi-
mentation environment. If you have saved
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more than one environment for the compo-
nent, the Environment Browser opens with a
list of all available environments.

& Environment Browser x|
Environments

i Test [29.11.200213:10:47) Load
Default [29.11.2002 10:05:43)

Cancel

Helg

i

Comment

Experiment Environment for: |dleCon ;I

L o

e Select the environment you want to load.
e (lick Load.

The experimentation environment opens with
the selected environment.

It is possible to load environments, while the experimentation environment is
already open. In that case, the currently open measurement and calibration
windows remain open, but all other settings from the loaded environment
become active, and all windows defined there are opened.

To switch environments:

=l ¢ Click onthe Load Environment button
;

e select File - Load Environment.

The "Browse Environment" window opens.
e Select the environment you want to open.
e Click Load.

To export environments:

e Select File - Export Experiment.
The "Export File" dialog box opens.
e Enter a path- and filename for the export file.
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e Click on Save.

The environments currently defined within the
component are exported. Use the import
mechanism of the Component Manager to
import environments. The same rules apply to
importing environments as to importing other
data.

The Data Logger

With the data logger you can log the values of variables within a component
or project during offline, or a project during online experimentation. The val-
ues are written to a file and can later be analyzed with a measurement data
analysis application (e.g., the MDA). There are three logging modes:

Transient Sampling

For Transient Sampling, the code generation settings have to be
adjusted. Code is then generated so that every time the value of a
logged variable is changed, that change is automatically recorded. That
way all changes in a value can be logged. Because the code is changed,
transient sampling influences the runtime behavior of the model. The
amount of data generated by the data logger increases, because a time
stamp has to be generated for each logged value.

Periodic Sampling

Periodic sampling does not require any code modifications and there-
fore only minimally influences the runtime behavior of the model. Here,
logging is triggered by a particular task, i.e. every time a selected task
is triggered, the current value of all logged channels is recorded. This
does not influence the runtime behavior of the selected task, as log-
ging is performed only after the task is finished. If the value of a logged
variable changes several times between subsequent logging opera-
tions, only the last change is recorded. No time stamp needs to be gen-
erated, because logging happens at pre-defined, fixed intervals.

Logged data is stored on a ring buffer in the target and written to the
PC-host after the recording is stopped, where it is written to another
ring buffer. A ring buffer always stores a pre-defined number of values
and, once that number is exceeded, overwrites the previously stored
values on a first-in-first-out basis. Therefore, Data can be logged only
for a limited time. To avoid this problem, you can activate Continuous
Polling. With that, data is transferred to the PC-host at regular intervals
during the logging operation. However, the communication with the
host may affect the target processor, and gain and loss have to be
weighed for each application.
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¢ Periodic to File

If a longer registering time is desired, the target, as a rule, cannot pro-
vide sufficient RAM for the recording. In that case, you can select Peri-
odic to File. Here, too, logging is triggered by a particular task, but,
different from Periodic Sampling, the data is transferred to the to the
PC-host at regular intervals during the logging operation. Thus, data
can be registered

For each of the three logging modes, data is written from the PC-host to a file
once the logging operation is stopped (cf. page 607).

There are three limiting factors on the number of channels that can be logged
and the rate at which data can be recorded:

e Aportion of the target RAM is allocated to storing the logged data. The
more RAM the target has, the more values can be logged.

¢ The data transfer between host and target influences the data logging.
If, for instance, the target has little RAM, but the data can be trans-
ferred to the host very quickly, more values can be recorded.

e The logged values are stored on the host RAM (physical plus virtual),
the more free RAM the PC has, the more data can be held.

Before you can log data in transient sampling mode, you have to modify the
code generation settings.

Note

The transient sampling mode can only be activated from within a project.

To prepare for transient sampling:

e Open the project you want to experiment

with.
e In the project editor, click on the Project
Rl XN Properties button.
[Proiect Propetties| The "Project Properties" window opens in the
"Build" node.

e Open the "Experiment Code" node.
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e Activate the Data Logging option to switch
on data logging.

& Project Properties
File “iew

?"'—Experiment Code

=] Project Properties
ASAM-ZMC
[=] Build
05 Configuration
[ Code Generation

= Optirnization

Integer Arithmetic

xperiment Codel

Production Code

Statemachine

[ Max Number of Laop Iterationl 1000
@ Prefix For Component Mames I

@‘ M Data Logging >
——

@ ¥ Protected Vector Indices

@‘ ¥ Use OID for Generation of Component Names

@ ¥ add Comment with Specification Info for each Element

@‘ |¥ | Gache Locking

e Click OK.

e Generate the code for the project and open
the desired experimentation environment.

If you want to log data in Periodic Sampling or Periodic to File mode, you do
not have to modify the code generation settings. It is possible to generate code
with or without data logging enabled. When you generate code with data
logging enabled, the code will run more slowly, regardless of whether you are

logging data or not.

To open the data logger:

b2

e Open the experimentation environment for
the component or project.

e C(Click on the ASCET Data Logger button

or
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e select Experiment -, Data Logger.

The "Data Logger" window opens.

¥# Data Logger M=]E3
File Control Options  Extras

)@ R

Mode: Periodic to File - at: Offline Call - Continuousky
Logged Data: 0§ 1000

™ | Trigaer Condition
| 52 |

| MDF | D\ ETASData)ASCETS, 2ldatalogs  dat

This window contains the following elements:

Experimentation

File menu

Open (<CTRL>+<0>)

Opens a list (in the *. | ab INCA format) with logged elements, see
page 602.

Save (<CTRL>+<S5>)

Opens a list (in the INCA format *. | ab) with elements currently
logged in the data logger.

Save As

Opens a list (in the INCA format *. | ab) with logged elements
under an arbitrary name.

Import

Imports a list (in *. csv or SelectX — *. cf g — format) of logged
elements.

Exit

Closes the data logger.



e Control menu
— Enable Logging
Starts logging.
— Disable Logging
Stops logging.
e Options menu
— Logging Options
Opens the "Logging Options" window, see page 603.
— Change Filename
Changes the default name for the log file.
e Extras menu
— Convert MDF to FAMOS
Converts MDF data to FAMOS data, see page 609.

e Toolbar

ﬂ Stops logging.

M Starts logging.

ﬂ Changes the default name for the log file.

ﬂ Shows/hides the data logger pars below menu bar and toolbar.

e "logged Data" field

Lists the logged elements.
e Option Trigger Condition

Activates/deactivates using a trigger condition (see page 606).
e Trigger definition

Two combo boxes and an input field to define the trigger condition
(see page 606).

e Status bar
Status information for the data logger.
To set up the channels to be logged:

¢ In the experiment environment, select the
desired elements from the "Elements" pane.
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To use label lists:

Select Elements - Log to activate logging
for the selected elements.

When you have not yet opened the data log-
ger, it opens now. The selected elements are
listed in the "Logged Data" field.

Alternatively, you can drag elements directly
into the data logger.

Select Elements - Log All to activate log-
ging for all elements.

Note

The number of logged elements is limited by
several factors, see page 598.

If you close the data logger, the setup of registered elements gets lost. To ease
setup for the next experiment, you can create a label list (*. | ab format) for
the elements currently in the data logger. This list can also be used for
exchange with INCA, e.g. to make sure that the same elements are used in

both tools.

Experimentation

Open the data logger (page 599).

Set up the channels you want to log

(page 601).

Select File — Save to save a list of the ele-
ments.

If you save a list for the first time, you are
asked for path and name of the file.

Select File — Save As to save a list of the ele-
ments under an arbitrary name.

Select File — Open to open an element list in
the data logger.

If the list contains elements not present in the
current experiment, warnings are issued in the
monitor window.



e Select File — Import to import a list in the
*. csv (comma-separated values) or *. cf g
(SelectX format).

You can use these formats to create and man-
age label lists outside of ASCET.

To adjust the logging options:

1. Logging Mode

e Inthe datalogger, select Options — Logging
Options to open the "Logging Options" dia-
log window.

& Logging Options

Offine Call #1 =]
10000

e Click either the Transient Sampling, the
Periodic Sampling, or the Periodic to File
radio button.

You can only select Transient sampling if
data logging has been enabled in the code
generation settings (cf. page 598).
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e Select a task from the "Log At" combo box.

Note

The "Log at" combo box is invisible when Tran-
sient Sampling has been selected.

During online experiments, the combo box
shows all tasks defined in the project. Logging
then always occurs after the selected task has
been executed.

During offline experiments, logging always
happens after every event defined in the event
generator; you do not have to select anything
in that case.

e In the "Host Logging Buffer" field, adjust the
channel length for the host logging buffer.
Note

The "Host Logging Buffer" field is deactivated
when Periodic to File has been selected.

This setting determines how many values are
stored in the ring buffer on the host-PC for
each channel.

2. Data transfer to the host
e Tick or untick the Continuous Polling
option.
Note
Continuous Polling /s activated automatically
when Periodic to File has been selected.

Without Continuous Polling, the data is
stored on the target buffer and only written to
the host at the end of a logging operation.
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In the "Cycle Time (Cont. Polling)" field,
adjust the cycle time for continuous polling.

Note

The "Cycle Time (Cont. Polling)" field is not

available when Continuous Polling is deacti-
vated.

3. Target register buffer

If Continuous Polling is activated, the log-
ging values that are stored on the target ring
buffer are written to the host-PC at every
interval defined in the "Cycle Time" field.

When the cycle time cannot be kept, due to a
long transportation period, the excess is indi-
cated in the header of the data logger win-
dow. Optimization has to be done manually
because computing speed, target load, and
communication type have a strong influence.

In the "Data Rate per Channel and Cycle"
field, enter a data rate.

The data rate setting determines, how many
values per polling interval are read for every
channel.

If Continuous Polling is deactivated, the
polling interval corresponds to the entire log-
ging time; if Continuous Polling is activated,
the polling interval corresponds to the cycle
time entered in the "Cycle Time (Cont. Pol-
ling)" field.

In the "Target Logging Buffer" and "Total
Amount" fields, adjust the target logging
buffer settings.

The target has a maximum amount of RAM
that can be used as a buffer for logged data. If
you want to use less RAM, you can adjust this
setting. The channel length setting determines
how many values for each channel are stored
in the target ring buffer.
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4. Output format

e Select a storage format for the log file by click-
ing either the FAMOS or MDF options.

e (lick OK.

The settings in this dialog box determine the number of channels that can be
logged simultaneously. The number is shown at the bottom of the dialog box
and updated every time you change any settings. The current limiting factor is
also shown here. If you enter a setting that exceeds any limits set by other
settings or the available resources, an error message is shown, and the setting
is not changed.

To log data:

e Start the experiment.

r e In the data logger, click on the Enable Log-
ging button

or
e select Control - Enable Logging.

The logging of the selected elements is
started.

When you select this command before start-
ing the experiment in the experiment environ-
ment, logging is initiated. Data will be logged
only after the experiment is started.

With that, data logging starts immediately when the experiment is running.
The Trigger Condition option offers the possibility to define a condition for
the start of data logging. To do so, proceed as follows:

To define a trigger condition:

¢ Inthe datalogger, activate the Trigger Condi-
tion option.

This option is only available when logging has
stopped, and at least one element is listed in
the "Logged Data" field.

¥ Trigger Condition
Iair_nominal j |>=j IBBD.D

|MDF |DAETASDatalASCETS. 2idatalog
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e From the left combo box, select one of the
logged variables (e.g., ai r _nomi nal in the
example).

e From the combo box in the middle, select a
comparison operator.

You can choose >= (greater or equal) or <=
(smaller or equal).
e Inthe right field, enter a threshold value (e.g.,
380).
When you start the data logging now, the data logger postpones the actual

logging until the condition is fulfilled. The data logger headline shows the sta-
tus.

¥# Data Logger <waiting for triggers | _Of=]

File Control Options Extras

) @A

Once the condition is fulfilled, data logging starts, which is again shown in the
headline. Data logging continues until it is switched off, even if the condition
is no longer fulfilled.

*# Data Logger <active - trigger occurred> A =] [E3
File Contral Options  Extras

) oA

To stop data logging:

B | e Click on the Disable Logging button
or
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e Select Control - Disable Logging.

Data Logging is stopped. The "Logging Infor-
mation" dialog box opens.

Logging Information for: <datalogl.dat>

Uzer |kem0|thd
Save |
Compary [ETAS GmbH
Discard |

Froject |E0ntrollerTest

Tool [&scet V5.0.0

Comment
Date: [29.11.2002 13:51:06)

e Fill in the information fields as needed.
All information in this dialog is optional.

e Click the Save button to save the file,

or

e click Discard to discard the data.

The data is stored in a log file at the end of each logging operation. This file is
named dat al og<n>. dat by default, <n> being an integer number which is
incremented each time data is saved, provided Auto Increment DataLogger
File Name is activated in the ASCET options, "Datalogger" node (cf. page 58).
If the option is deactivated, the log file is overwritten at the next logging. The
log file is placed in the data directory of your ASCET installation, e.g., ETAS-
Dat a\ Ascet 5. 2.

To change the log file:

You can change the default name and path of the log file.
ﬂ e C(Click on the Change Filename button
or
e select Options — Change Filename.
The "File Selection" dialog window appears.
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6.1.10

Set the new path and filename.
Click OK to adjust the log file.

The filename at the bottom of the data logger
window changes and the data is now written
to the new file.

When you set the respective option in the
ASCET options window (cf. page 58), an inte-
ger number is added to the name you
selected. This number is incremented each
time data is saved.

To convert MDF data to FAMOS format:

Select Extras — Convert MDF to FAMOS.
The file selection dialog box opens for the
input file.

Select the MDF file you want to convert.

The file selection dialog box opens for the
FAMOS output file.

Select a path- and filename for the FAMOS
file.

The MDF input file is read, converted to
FAMOS, and written to the selected output
file.

Experimentation Environment Options

Block Diagram Navigation

If a component or project includes other components, it is possible to view
these components, without leaving the experimentation environment.

To navigate between block diagrams:

1. Navigate down

or

Select the referenced component whose block
diagram you want to view.

Select Elements . Show Component
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[Mavigate down to chid companent]

2. Navigate up

odl

|Navigate up to parent componentl

click on the Navigate down to child com-
ponent button

in the component display, double-click on the
occurrence of an included component.

The selected component is shown in the
experimentation environment.

Select View - Show Parent Component

click on the Navigate up to parent compo-
nent button

double-click on an empty place in the compo-
nent display.

Note

Upward and downward navigation by double-
click works only in block diagrams and state
machines.

The parent component is displayed.

To switch between the diagrams of a component:

Display Options

Select the diagram you want to switch to in
the "Diagrams" pane of the experimentation
environment.

Select Diagrams — Show Diagram.

The selected diagram is displayed.

To change the block diagram display:
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6.1.11

Select View - Hide Seq. Calls to hide the
sequence calls.

Select View — Redraw to redraw the block
diagram.

The four buttons above the Elements pane offer a variety of different views on
the elements of the component.

To change the element display:

e

1) (&

Data Manipulation

Click the Elements Hierarchical button to
switch from a flat list display to the default
hierarchical view of elements.

Click the Elements Flat button to switch to a
list display.

Click the Exported button to have only
exported elements (i.e. messages and global
elements) displayed in the "Elements" pane.

Click the Parameter Elements button to
have only parameter elements displayed.

During an experiment, the values of the elements are usually changed, e.g. to
find the right parameter setting for a particular function. Once the right values
have been found, they can be saved in the current data set of the component.
For details see chapter "Data Sets" on page 466.

To read or write data from the current data set:

Select the element whose value you want to
write in the "Elements" pane.

Select Elements — Write Back Data -
Selected Elements or Calibrated Elements.

A list of variables is displayed. If the command
Selected Elements has been chosen, all ele-
ments currently selected in the "Elements"
pane are shown in the list.

If Calibrated Elements has been chosen, all
elements that have been calibrated in the
course of the experiment are shown. At first,
all variables are selected.
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Deselect the variables you do not want to
write back and click OK.

The values of the selected elements are writ-
ten to the current data set of the component.
The old values of that data set is overwritten.
The current data set is the one that was
selected when the experiment was started.

Select Elements - Reinitialize - Variables
or Parameters or Both to read the data from
the current data set.

All variables and/or parameters are assigned
the values from the current data set, the val-
ues in the experiment are overwritten. This
command is not available while the experi-
ment is running.

You can also write the parameter values to external files, or read them from

external files.

Note

When you are experimenting with the EST135 simulation controller, you can
also file out the data of non-volatile variables to an external file.

To set up data exchange options:

In the Component Manager, open the ASCET
options window.

In the "Data Exchange" node, adjust the
options.

Select Elements — Data Exchange
Options.

The available options are described in section
"Data Exchange Options" on page 65.

To write data to external files:
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In the "Elements" pane, select the parameters
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e Select Elements - Save Data.

The "Save DCM File" window opens.

& Save DCM File

-~ Filename:
dAETASDataWSCETEY Browse .. |
— Optio:

— Elements to save

* Al = Selected only

— Element types to zave

¥ Mon Yolatile Variables

¥ Parameters

I~ Show Log File after save

Ok | Lancel

e Set the required options.
e C(Click on OK.

The values of the selected parameters are writ-
ten to the specified file. If required, the write
log file is displayed.

The "Save DCM File" window offers the following options:

Note

The file name and at least one of the Non Volatile Variables and Parame-
ters options must be set explicitly. Otherwise, you cannot complete the pro-
cedure.

* Inthe "Filename" field, enter path and name of the file either directly
or via the Browse button.

The file format is chosen according to the selection in the "Data
Exchange" node of the ASCET options window (see page 65).

e Use the All and Selected only options to determine whether the data
of all or selected elements are saved.

e Use the Non Volatile Variables and Parameters options to deter-
mine the element type(s) whose data will be saved.

e Use the Show Log File after save option to determine whether the
log file is shown after the write process.
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e Use the More Options button to open the ASCET options window in
the "Data Exchange" node; the options are described in section "Data
Exchange Options" on page 65.

Opkions

&)
D'pearance £ d:\ETASDatalASCETS. 2}
Build
Defaulks -
Documentation - _dcm ~|
Editars -

External Options
External Tools
Hardware
Inkegration
Export
Impork

CHETASILogFiles\ASCETHflzin log |E

c:ETAS|LogFiles\ASCETYfileout.log =

ICU I BT By B |

ke ]
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6.2

To read data from external files:

e Select Elements - Load Data.

The "Load DCM File" window opens.

&' Load DCM File

-~ Filename:
dAETASDataWSCETEY Browse .. |
— Optio:

— Elements to load

(o] = Selected only

— Element types ta load

¥ Mon Yolatile Variables

¥ Parameters

I~ Show Log File after laad Iore Options |

Ok | Lancel |

The optons are the same as in the "Save DCM
File" window (cf. page 613). However, the All
and Selected only options are irrelevant for
reading data.

e Set the required options.
e Click on OK.

The values of the selected parameters are writ-
ten to the specified file. If required, the write
log file is displayed.

Calibration Windows

You can use the calibration system to modify the values of the basic elements
of the components you are experimenting with. You can alter the values when
you set up the experiment, or while it is executing. It is also possible to assign
initial values to elements during specification; however, modified values take
priority over default settings in the calibration system.

If you assign a value to an element with the calibration system, this value
remains until it is changed by a calculation within the component or overwrit-
ten by a value from the data generator. The data editors are the same as the
ones used to specify components. They are described in the chapter "Editing
Data" on page 458.
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6.2.1

When specifying a component, you can assign an initial value to each element
in your specification. All of these values—except constants—can be changed
at a later stage. You can specify different data sets, i.e. sets of initialization
values between which you can toggle, or you can change individual values
during experimentation. This section describes the different editors for the var-
ious kinds of elements.

Usually a data editor is first called from within the component development
environment, e.g. the block diagram editor, to assign a default value to an
element. Then the editor can be opened again from within the experimenta-
tion environment, to calibrate the value of the element in the course of an
experiment. Data editors can also be used to define data sets for components
or projects. Data editors always work the same, regardless of which part of
ASCET they were opened from.

How to open data editors from within the offline experimentation environ-
ment is described in section "The Calibration System" on page 584.

General Description of Menu Options

Not all menu functions are available in each editor.
e Edit:

Note
The Edit menu is not available in the 3D graphical editor.

— Undo Last Change (<CTRL> + <U>)
Undoes the last change.

— Redo Last Change d
Restores the last change.

—  Copy (<CTRL> + <C>)
Copies a calibration variable into the clipboard.

—  Paste (<CTRL> + <V>)
Pastes a calibration variable from the clipboard into the window.

— Copy Entire Data Into Clipboard
The calibration variable (curve or map) active in the table editor is
copied into the clipboard and can be inserted into other applica-
tions (e.g. Excel) from there and then processed further.

—  Select All Values (<CTRL> + <A>)
Selects all values.

—  Block Selection (<CTRL> + <B>)
Allows you to select several values on a curve.
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— Decrement or Decrement Value (<CTRL> + <N>)
Decrease by the preset value.

— Increment or Increment Value (<CTRL> + <M>)
Increase by the preset value.

— Add Offset
Adds one or several values.

— Multiply By Factor
Multiplies by one or several values.

—  Fill With Values
Replaces one or several values by another value.

— Decrement X Axis Point (<CTRL> + <J>)
Shifts x axis point to the left.

— Decrement Arg (<CTRL> + <J>)
Shifts axis point in 2D graphical editor to the left.

— Increment X Axis Point (<CTRL> + <K>)
Shifts x axis point to the right.

— Increment Arg (<CTRL> + <K>)
Shifts axis point in 2D graphical editor to the left..

— Add X Axis Point
Adds x axis point.

— Remove X Axis Point
Removes the x axis point.

— File In Data
Reads the data for an array or a table from a file

—  File Out Data
Writes the data from an array or a table to a file.

Axis:

Note

The Axis menu is only available when characteristic lines or maps are
edited in the table editor.

— X Supporting Points Setup
Assigns values with a constant distance to the x supporting points.

— Decrement X Axis Point (<CTRL> + <J>)
Decreases x axis point.

— Increment X Axis Point (<CTRL> + <K>)
Increases the x axis point.
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Edit X Axis Point (<CTRL> + <X>)
Assigns a specific value to the x axis point.

Add X Axis Point
Adds x axis point.

Remove X Axis Point
Removes the x axis point.

Y Supporting Points Setup..
Assigns values with a constant distance to the y supporting points.

Decrement Y Axis Point (<CTRL> + <R>)
Decreases y axis point.

Increment Y Axis Point (<CTRL> + <T>)
Increases the y axis point.

Edit Y Axis Point (<CTRL> + <Y>)
Assigns a specific value to the y axis point.

Add Y Axis Point
Adds y axis point.

Remove Y Axis Point
Removes the y axis point.

View:

Larger font

Displays the calibrated value in a larger font size. If the command is
reselected, the value returns to the original size.

Display unit

Shows/hides the size unit.

Reset Change Marks
Resets change marks.

Show Process Point
Marks working point.

Set Editor on Process Point (<CTRL> + <w>)
Scrolls to working point.

Grid

Shows/hides display grid.

xz-Viewpoint

Xz representation.

yz-Viewpoint

yz representation.



Show Key Help
Shows the most important keyboard commands in the bottom line
of the window.

Extras:

Change Title
Changes the name of the measurement window highlighted.

Optimize Size
Optimizes the size of the dialog window.

Display Setup (<CTRL> + <S>)
Displays the setup window (the "Setup" dialog box depends on the
editor type selected).

Colors

Changes the color settings for the 1D graphical editor:
Black & white » monochrome display,

Default colors — default colors,

Invert colors — inverts the current colors.

Physical Representation (<CTRL> + <P>)
Represents the calibration variable(s) currently highlighted as a
physical value.

Hexadec. representation (<CTRL> + <H>)
Represents the calibration variable(s) currently highlighted in hexa-
decimal format.

Decimal Representation (<CTRL> + <Z>)
Represents the calibration variable(s) currently highlighted in deci-
mal format.

Binary Representation (<CTRL> + <R>)
Represents the calibration variable(s) currently highlighted in binary
format.

Move Variable Into Window
Moves the calibration variable highlighted to another data editor
Each variable can only be in one data editor at a time.

Remove Variable
Removes the calibration variable highlighted from the data editor.

About Variable (<CTRL> + <I>)
Displays a window containing information on the calibration vari-
able highlighted.
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6.2.2

6.2.3

—  Move (only when a window contains several calibration variables)
Up - Moves the calibration variable highlighted up one position.
Down - Moves the calibration variable highlighted down one
position.

Data Editors for Calibration Variables

Calibration is carried out directly in the display; this applies to all editors. In the
numerical editors and table editors, calibration is carried out by changing the
numeric values. Characteristic lines and maps can also be changed graphically
by intuitively moving the break points.

When you have carried out a calibration, a red arrow is displayed next to the
calibrated value. This indicates that the value of the corresponding calibration
variable has been increased or decreased. This applies to all modified values,
regardless of which editor you use.

Working with Calibration Windows

Every calibration window can display different variables; it is possible to move
the variables between windows. When moving variables, each variable is
deleted from one window and added to another. Each variable can only
appear in one editor.

To move variables between calibration windows:

e Select one or more variables you want to
move in a calibration window.

e Select Extras — Move Variable Into
Window.

The "Move variable" dialog box opens. It con-
tains a list of all calibration windows corre-
sponding to the data type.

& Move variable O] x|

Edit window ?

Table Editor; 10
Table Editor; 11
Table Editor; 12
[1. Table Editor]

Cancel |
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Select the window to which you want to move
the marked variables.

Click OK.
The marked variables are moved to the
selected window (new or existing) and

removed from the original window. If the old
window is empty after this action, it is closed.

To remove variables from a calibration window:

To remove variables from a calibration window, proceed as follows:

Select one or more variables you want to
remove by clicking on the relevant field.

Select Extras — Remove Variable.

The marked variables are removed from the
window. If the window is empty after this
action, it is closed.

To change the title of a calibration window:

To change the title of a calibration window, proceed as follows:

Select Extras — Change Title in the calibra-
tion window whose title you want to change.

Enter the new title in the input window.
Click OK.

The new title appears in the header of the cal-
ibration window.

To display information about variables:

To display information about one or more variables, proceed as follows:

or

In a calibration window, select one or more
variables.

In the same window, select Extras — About
Variable
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e press <CTRL> + <I>.

An "Information" window displaying infor-
mation about the respective variable opens for
each selected variable.

¥ Information M=]E3

Walue yimskodule

phys = hex ;I Key Walue
Address 0:E
Bounds [-2147483648...2147483647)
[rata type SLOMG
Device ASD-MeasureDevice
Faormat 0.

LI Farmula ident
oK Lnit

e C(lick OK to close the "Information" window.
The different calibration windows are described in the following sections.
The Numerical Editor

== Numeric Editor; 1 =] E3
Edit Wiew Egtras

II\J’\I\-‘IoduIe_BI [o.ooo =0
| Hamoduie_m1 [ 2000 = |

To set up a numerical editor:

e Select Extras — Physical Representation
or

e press <CTRL> + <P> to view the values as phys-
ical quantities.

e Select Extras — Hexadec. Representation

or

e press <CTRL> + <H> to view the values in hexa-
decimal format.

e Select Extras — Binary Representation
or
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To edit a numeric value:

e press <CTRL> + <R> to view the values in
binary format.

e Select Extras - Decimal Representation

e press <CTRL> + <Z> to view the values in
whole numbers.

e Select Extras — Display Setup
or
e press <CTRL> + <S> .

The "Display setup" dialog box appears.

IE Display setup 1
Walue Decimals 0K
A -
I ZI LCancel |
INC / DEC Step
ID.DD‘I

e Adjust the number of decimal places.

This determines the number of decimal places
with which the value is displayed.

e Adjust the value in the "INC/DEC Step" field.

This value determines the step size for incre-
mentation or decrementation.

e Click OK.

e (Click inside the numerical display in the win-
dow.

e Edit the value and press <EnTerR> to confirm
your changes.

Alternatively, you can adjust the value with the
arrow keys displayed on the right of the value.
This increments or decrements the value by
the step size specified on setup. The new
value is displayed immediately.
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e Select Edit » Undo Last Change
or

e press <CTRL> + <U> to revert to the value
before the last change.

e Select Edit - Redo Last Change
or
e press <CTRL> + <D> to reverse the undo oper-
ation.
Note

The last 10 changes of each variable are stored.

To edit several numerical values:

When several variables are contained in the same numerical editor window,
you can change them together.

e Select one or more variables you want to
change.

e Select Edit — Increment
or

e press <CTRL> + <M> to increment all the high-
lighted values by the step size specified on
setup.

e Select Edit -~ Decrement
or

e press <CTRL> + <N> to decrement all the high-
lighted values by the step size specified on
setup.
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e SelectEdit — Add Offset to add a number to
all the highlighted values.

You are first prompted for an offset value,
then that value is added to the value in the
display.

Add offset [ <]

Offset ? [input as phys. value]

Cancel |

e Select Edit — Multiply By Factor to multiply
all the highlighted values with a factor.

You are first prompted for a factor, then the
multiplication is performed with that factor.

e Select Edit - Fill With Values to overwrite
all the highlighted values.

You are first prompted for a constant, which
then replaces the value.

Note

When you selected more than one value, you
cannot undo the changes collectively.

It is possible to exchange data with other applications via the Windows clip-
board. These may be other calibration windows, but also other programs, like
spreadsheets or databases.

To exchange data with other applications:

e Highlight the values you want to copy to the
clipboard.
Note

Even though a numerical editor can contain sev-
eral variables, you can only copy one variable at
once.

e Select Edit » Copy

or
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e press <CTRL> + <C> to copy all the values
selected to the clipboard.

e To paste the data to another variable in a
numerical editor, highlight that variable.

e To paste the data to a cell of a table, highlight
the cell to which you want to paste it.
Note

Even if you select several cells, the value is cop-
ied only to the first one.

e Select Edit - Paste
or
e press <CTRL> + <V>.

The data is pasted from the clipboard to the
selected variable or cell, respectively.

e You can also paste the data into any other
application.

The Logical Editor

I= Logical Editor; 4 - (O] x]
Edit View Estraz

The menu functions correspond to the numerical editor menu functions of the
same name.

| loghhAodule [

To edit a logical value:

e Tick the option box to set the value to Tr ue.

e Untick the option box to set the value to
fal se.
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The Enumeration Editor

i= Enumeration Editor: 1

Edit “iew Extras

I selectione_junction_1 Cola_ j

Muothing_Sel
COrange_

The menu functions correspond to the numerical editor menu functions of the
same name.

To edit an enumeration:

The combo box contains all available enumer-
ators.

e Select an enumerator from the combo box.

The Array Editor

Edit  Aziz  Miew Egtras

¥ IOne_D “CUrve s 'l % ®-Source [] ok |

X 0.000 1.000 2.000
2 0,000 1.500 4,000 Cancel |
x-Max Size: x-Size: Interpaol.:  Extrapol.:

I 3 i’ I 3 i’ ILinear =l IConstarj

You can have several arrays open at the same time in a single table editor
window while experimenting with a component. In this case the tables cur-
rently open are shown in the "v:" combo box, and you can switch between
them by selecting them from there. It is also possible to open tables of different
kinds, e.g. arrays and 1-D tables, in the same editor window.

Note

Two dimensional arrays are also available in the form of matrixes.

To set up the array editor:

e Select Extras — Display Setup

or
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e press <CTRL> + <S>.

The "Display Setup" dialog box appears.

IE Display setup x|
Walue Decimals 0K
A -
I ZI Lancel |
INC / DEC Step
ID.DD1
Colurnm width
[70 =

e Adjust the number of decimal places with

which numbers are displayed in the array edi-
tor.

e Adjust the increment and decrement step size.
e Adjust the column width of the array editor.

e (lick OKto close the "Display Setup numeric"
dialog box.

To edit a single output value:

e Click on the value you want to edit.
The value is highlighted for in-place editing.
e Enter the new value in the table cell.

e  Press <ENTER>.

The changed value is accepted and marked
with an arrow.

e Select Edit — Undo Last Change to undo
the last change.

e Select Edit — Redo Last Change to reverse
the undo operation.

e Select View - Reset Change Marks to hide
the arrows.

To edit several output values:

e Highlight the output value on the z axis you

want to edit by moving the cursor over the
value.
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or

or

Select Edit - Select All Values

press <CTRL> + <A> to highlight all output val-
ues on the z axis.

Select Edit — Increment

press <CTRL> + <M> to increment all the val-
ues by the preset step size.

Select Edit — Decrement

press <CTRL> + <N> to decrement all the val-
ues by the preset stepsize.

Select Edit — Add Offset to add a number to
all the values highlighted.

When you choose this command, you are first
prompted for a value which is then added to
all the output values highlighted.

Select Edit — Multiply By Factor to multiply
all the values highlighted with a factor.

When you choose this command, you are first
prompted for a factor which is then used to
perform the multiplication.

Select Edit — Fill With Value to overwrite all
the values highlighted.

When you choose this command, you are first
prompted for a constant which then replaces
all the output values highlighted.
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To change the display:

e Select View — Show Key Help to display the
keyboard shortcuts for the array editor at the
bottom of the window.

i Table Editor (%]

Edit  Aziz  Miew Egtras

¥ IOne_D “Curves 'l % ®-Source ] ok

X 0.000 1.000 2.000

2 0,000 1.500 4,000 Cancel |
x-Max Size: x-Size: Interpal.:  Extrapol.:

I 3 i’ I 3 i’ ILinear =l IConstarj

<Ctrl+nfm= Dec.fInc, <Chrl+jfk= Dec,fInc, ﬂ
x-support, point <Ckrl+x> Edit x-support,
point <+ Add offset <*:= Multiply <=2 Fill LI

e Select Extras — Optimize Size to adjust the
window size automatically when toggling
between tables.

This command is activated by default.

It is possible to exchange data with other applications via the Windows clip-
board. These may be other array or table editor windows, but also other pro-
grams, like spreadsheets or databases.

To exchange data with other applications:

e Highlight the values you want to copy to the

clipboard.

Or

e Select Edit - Select All Values to highlight
all the values.

e Select Edit — Copy to copy the selected val-
ues to the clipboard.
Note
For tables, only the actual data values are cop-
ied, not the sample points.

e Select Edit —~ Copy Entire Data Into Clip-
board to copy all the data in the array to the
clipboard.
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e |f you want to paste the data into another
table or array editor, highlight the range of
cells to which you want to paste (there must
be the appropriate number of cells in the
table).

e Select Edit - Paste.

The data is pasted from the clipboard to the
selected cells, respectively.

You can also paste the data into any other application. The data is stored in
tab-delimited format in the standard Windows clipboard.

The 1-D Table Editor

i Table Editor: 8 1 ] B3
Edit Axiz ‘iew Exbras

u IDne_D\ModuIe <Cunrer Vl w0 X Source []

x| 0.200 1.000 1.800 3.000 3.500
z 5,000 -2600 0.050 2000 2,000

b3 SiEe: - Size: Irterpal.: Eetrapaol.:

|5 i“ 5 i’ ILinear j IConstant j

Several tables can be edited in the same table editor window, e.g. when you
have selected several tables for calibration in the experimentation environ-
ment. In this case, all the available tables are shown in the "v:" combo box,
and you can switch between them by selecting them from the said combo box.

The 1-D table editor works in the same way as the array editor. The only differ-
ence between the editors is that in the table editor the values on both axes can
be edited. This section describes the differences between the two editors only;
please refer to the previous section for all other information.

To set up the table editor:

e You can set up the table editor the same way
as the array editor; see "To set up the array
editor:" on page 627.

To use the sample point display:

With curve and map editors, you can display the sample point during a mea-
surement.
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or

Select View - Show Process Point to acti-
vate the sample point display.

The sample points enclosing the current value
will be highlighted in the table (red border)
during the next measurement.

Select View - Set Editor on Process Point

press <CTRL> + <W> to edit the sample pint
next to the current value.

To edit existing sample points:

Experimentation

or

Click on the sample point you want to
change.

A prompt box appears containing the current
x value of the sample point.

Enter the new value.

The value has to be in between those of the
previous and following sample points. If it is
not, the change will not take effect.

Click OK.

When you have changed a value, a red arrow
appears to the left of it.

Select Axis — Increment X Axis Point

press <CTRL< + <K> to increment the value of
the axis point selected.

Select Axis — Decrement X Axis Point

press <CTRL< + <J> to decrement the value of
the axis point selected.

Select View — Reset Change Marks to hide
the arrows.

Select Edit - Undo Last Change to reverse
your most recent action.

Select Edit — Redo Last Change to cancel
the undo operation.



To edit all sample points simultaneously:

e Select Axis — X Supporting Points Setup.

The "X Supporting Points Setup" dialog box
opens.

EE X Supporting Points Setup x|
Offset oK I

ID-2 Lancel |

Distance

e

e Enteran offset and a distance into the relevant
fields.

e C(Click OK to confirm your changes.

The x axis points of the entire table are set up
as specified. The first point gets the value
specified as the offset, all other values are
incremented by what is specified as the dis-
tance.

To insert new sample points:

e Select Axis — Add X Axis Point to insert a
new sample point.
Note

If the table has already reached its maximum
size, you cannot add any more sample points.

A prompt box appears.
e Enter the x value for the sample point.

The new sample point will be inserted in the
correct position within the table. It assumes
the value of the sample point to its left.

e Click OK.

e Select Axis -~ Remove X Axis Point to
remove the selected axis point.
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To edit a single output value:

e (Click on the value you want to edit.

The value is highlighted for in-place editing.
e Enter the new value in the table cell.
®  Press <ENTER>.

To edit several output values:

e Highlight the values you want to edit by mov-
ing the cursor over the value.

Or

e Select Edit - Select All Values to highlight
all the output values on the z axis.

e Select Edit — Increment

e press <CTRL< + <M> to increment all the val-
ues highlighted.

e Select Edit —~ Decrement

e press <CTRL< + <N> to decrement all the val-
ues highlighted.

e Select Edit — Add Offset to add a number to
all the values highlighted.

When you choose this command, you are first
prompted for an offset value which is then
added to all the output values highlighted.

e Select Edit — Multiply By Factor to multiply
all the values highlighted with a factor.

When you choose this command, you are first
prompted for a factor which is then used to
perform the multiplication.

e Select Edit — Fill With Values to overwrite
all the values highlighted.

When you choose this command, you are first
prompted for a constant which then replaces
all the output values highlighted.
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To change the display:

Select View — Show Key Help to view the
keyboard shortcuts for the 1-D table editor at
the bottom of the window.

i Table Editor (%]
Edit  Aziz  Miew Egtras

¥ IOne_D “Curves 'l % ®-Source ] ok

X 0.000 1.000 2.000

2 0,000 1.500 4,000 Cancel |
x-Max Size: x-Size: Interpal.:  Extrapol.:

JE 11 -

i’ ILinear j IConstarj

<Ctrl+nfm= Dec.fInc, <Chrl+jfk= Dec,fInc,
x-support, point <Ckrl+x> Edit x-support,
point <+ Add offset <*:= Multiply <=2 Fill LI

2

The 2-D Table Editor

Select Extras — Optimize Size to adjust the
window size automatically when toggling
between tables.

This command is activated by default.

I Table Editor: 4 I [=] e
Edit  Aziz  Miew Egtras
L8 ITWO_D\MOdule_ElIockdiagr;I # ¥-Source [ W r-Source [
yh 0.000 1.000 2.000 2.000 4.000 5.000 ;I
0.000 2.000 2.500 4.200 5.z200 5.000 6.200
1.000 0.zo0 1.000 1.700 1.200 2.000 2.400
2.000 o100 0.600 0.g00 0.250 0.o00 0.950
2.000 1.600 2.200 2.000 4.000 4.200 4.900
¥
4 | _’I_I
=M ax Size: #-Size: =M ax Size: y-Size: Interpal.: Extrapal.:
10 1= SEI S 2| [Rounded = =

The 2-D table editor works in the same way as the 1-D version described in the
previous section. The only difference is that there are two dimensions of sam-

ple points instead of just one.

Editing the sample points and output values is the same as described in the
previous section; the difference is that in the Axis menu there are separate
commands for the x and y axis sample points. The 2-D Table also contains pairs
of input boxes for the x and y values respectively.
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Fixed and group tables are also available as 2-D tables and work in the same
way as their 1-D equivalents.

1-D Graphical Editor

= Arg.:: 0.0Var.:: 0.0; 14

Edit ‘“iew Eustras

1=

One [ _Tiestep 2 <Cunes o XSource [|
100 7] L
=0 1

z

4.0

2.0 IE/?/Z/
0.0 fl——5T—]

0.0 4.0 5.0
H-Source []

b3 SiEe: - Size: Irterpal.: Eetrapaol.:

[7 i’ |7 i’ |uinear lfconstant =]

Characteristic lines and maps can also be graphically displayed and edited. This
section explains how to view and edit a 1-D table graphically.

Not all the graphical editor commands are dealt with here. The commands that
are not explained here are identical to those in the 1-D table editor. The graph-
ical editor is only available in the experimentation environment.

To launch the 1-D graphical editor:

* In the offline experimentation environment,
right-click on the table you want to edit, and
Select an Editor for Date: One_D_1\ester select Calibrate from the context menu.

Wp_a,&phica\ Curve E o] A prompter is displayed with a list of all the

editors available for the table selected.
-DK Cancel |

e Select the Graphi cal Curve Editor
entry.

e C(Click OK to open the editor.

Ca ASCET [ xI

The graphical editor shows the x axis points as
small squares connected by a red line.
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To edit a table in the 1-D graphical editor:

Click on the square representing the x axis
point you want to edit.

Drag the square up or down to change the
value.

The current value for the x axis point are dis-
played in the title bar of the editor window.

= Arg.:: h4Var:: 6.3

Edit ‘iew Estras

u

One_D_testexp 2 <Cunves j % XSource |

e

) A
£/
; /NS

- FB/’%//M/
0.0 C——E—1 By .
0.0 4.0 §.0
H-Source [
Ma: Size: = Size: Irterpal.: Eetrapol.:

|7

i’ [7 i’ | uinear =l fconstant =]

Or

Or

or

To change the value of the point on the x axis,
move the vertical line cursor for the x-axis
point selected.

The x axis value is adjusted accordingly. You
can move the cursor up to one of the neigh-
boring sample points.

Select Edit —~ Decrement X Axis Point to
decrement the selected x axis point.

Select Edit - Increment X Axis Point to
increment the selected x axis point.

Select Edit — Block Selection
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e press <CTRL> + <B> to adjust more than one
sample point.

You can drag the mouse cursor around multi-
ple sample points to select them. You can
change the values of all these points together
by moving them with the mouse.

Adjusting multiple values only works along
the z axis.

e Select Edit — Block Selection again to adjust
one sample point only.

To add or remove sample points:

e Select Edit — Remove X Axis Point to
remove the axis point selected.

e Select Edit — Add X Axis Point to insert a
new x axis point.
Note

If the table has already reached its maximum
size, you cannot add any more sample points.

A prompt box appears.
e Enter the x value for the sample point.
e Click OK.

The new sample point will be inserted in the
correct position within the graphic. It assumes
the value of the sample point to its left.

To change the graphical table editor display:

Experimentation

e Select View - Grid to hide the grid in the
graphical display.

This is a toggling menu choice, so you can
choose it again to show the grid.

e Select Extras — Colors — Black & white to
switch to monochrome display on the editor.

e Select Extras — Colors — Default colors to
switch back to the default colors.



e Select Extras - Colors - Invert colors to
invert the current colors.

Note

The colors used for the coordinate system and
the labeling cannot be changed. The represen-
tation is usually in black, or if you select Black &
White or Invert colors, in white.

To set up the 1-D graphical editor:

e Select Extras — Display Setup to open the
"Display setup" dialog box.

& Display setup x|
Walue axis Line color
from |0 [ B
Cancel
to 100 e ;l
—
—
Display bype
Time axis Background color
Extert |10 [ B
I |
: |
opiens E—
% arid — |

e Inthe "Value axis" and "X-axis" fields, adjust
the upper and lower limits of the value and
the x axis.

e |nthe "Line color" field, select a color for the
characteristic line.

e In the "Background color" field, select a back-
ground color.

e Inthe "INC/DEC Step" field, adjust the incre-
ment and decrement step size.

e Activate the Grid option if you want to display
a grid.

e C(Click OK to confirm your changes.
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The 2-D Graphical Editor

™ Graphical 2D Map Editor; 1

Edit Wiew Egtras

# ¥-Source 0.0 W

“-Source 0.0

10.0W

2.0
T 1
0.0 4.0 2.0
#-Source 1
w-Max Size: w-Size: y-Max Size: y-Size: Interpal.: Extrapal.:

[2 é“g é“w ﬂl‘t é“Round-;”

=l

With the 2-D graphical editor it is possible to edit 2-D tables graphically. This
editor is similar to the 1-D graphical editor; it presents the 2-D table as a col-

lection of 1-D tables that can be edited individually.

To start the 2-D graphical editor:

e In the offline experimentation environment,
right-click on the table you want to edit and
select Calibrate from the context menu.

A prompter is displayed with a list of editors
available for the table selected.

e Select the G aphi cal
entry from the list.

e (lick OK to open the editor.

To edit a table in the 2-D graphical editor:

e Select the line you want to edit by clicking on

it.

The selected line displays a rectangle for each

sample point.
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Drag the sample point values for the selected
line as in the 1-D graphical editor (see
page 636).

Here, the menu functions for incrementing/
decrementing the sample points are named
Edit - Increment Arg or Edit - Decre-
ment Arg, respectively. According to the
selected perspective (cf. page 641), they affect
either the x or y axis.

Switch to the previous or next line by pressing
<CURSOR UP> Or <CURSOR DOWN> OF click to select
another line.

The menu functions for adding or removing sample points are not available in
the 2-D graphical editor.

To toggle the perspective of the 2-D editor:

™ Graphical 2D Map Editor; 1

Select View - yz-Viewpoint to swap the
axes and the view the table from a different
perspective.

Edit Wiew Egtras

v |Twao_DWMadule_BlockdiagrariPo1_TipEx <Ma[;| 2.0

x ¥-Source 0.000

W Y-Source 0.0

10.0W

A

w-Max Size: w-Size: y-Max Size: y-Size:

zZ.0

Y-Source 11

4.0

Interpal.: Extrapal.:

[2 é“g é“w ﬂl‘t

ﬂ IRound-;I I ;I

Select View - xz-Viewpoint to revert to the
default perspective.
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To change the 2-D editor display:

e Select Extras — Display Setup to open the
"Display setup” dialog box.

IE Display setup

e Adjust the ranges of the value axis and the x
axis in the respective boxes.

e Check the line visibility option you want.

If you enter 1, only the line currently selected
is shown. However, you can still switch
between lines with <Cursor up> and <CURSOR
DOWN>.

e Uncheck the Grid option, if you do not want
the grid to be shown.

e Adjust the increment and decrement step size.
e C(Click OK to confirm your changes.
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The 3-D Graphical Editor

i Graphical ~3D Map Editor; 1

Wiew Exbras

¥ ITwo_D_1\ModuIe <Map: vl < - Source []

W - Source []

e (™ Select Access Puint

Auis Data

“alue

Range Unit

[0; 4]

[0; 8]

z Two_D_1ihdodule

[1:27]

The 3-D table graphical editor shows a 2-D table as a three-dimensional graph.
It is possible to rotate the graph in all directions and to measure and edit the
values contained in the graph. The 3-D graphical editor is only available in the

experimentation environment.

To start the 3-D graphical editor:

In the offline experimentation environment,
right-click on the table you want to edit and
select Calibrate from the context menu.

A prompter is displayed with a list of editors
available for the table selected.

Select the Gr aphi cal 3D Map Editor
entry from the list:

Click OK to open the editor.

The graphical 3-D editor opens. The numerical
table view is invisible while the graphical view
is active.
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The input area is displayed below the graphical representation. If the Select
Access Point option is enabled, the values of the net point currently high-
lighted are displayed and can be calibrated by entering different values.

To highlight the net points in the 3-D Editor:

Experimentation

or

Select the Select Access Point option located
above the list.

press the <s> key.

A cross consisting of four arrows is displayed
to the right of the list.

W

T

<= 0O B

or

[

Also, one net point is already highlighted: The
point closest to the origin of the 3D coordi-
nate system is highlighted by means of white
connecting lines to its neighboring points.

Now click on the direction arrows to move the
highlight up and down or to the left and right

use the « 1t 1 — cursor keys.

The x axis and y axis sample points, together
with the corresponding output value, are
shown in the "Value" column of the table.
The table also shows the ranges of all three
axes.

Highlight the net point you want o edit.

Enter the new values for X, Y and Z in the
"value" column.

Note

For group and fixed characteristic maps, only
the z axis values can be changed.



e Click on the square in the center of the arrows
or

e press the <0> (zero) key to reset the highlight
to its original state.

To highlight points in an awkward position, you may have to rotate the coor-
dinate system.

To rotate the coordination system:

e Select the Rotate option located above the
list

or

e press the <r> key.

e Click on one of the arrows in the rotation con-
trol at the bottom right of the 3-D graphical
editor window.

You can rotate the display horizontally or ver-
tically in either direction.

e Click the 0 button to revert to the original
viewing angle.
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e Click and hold down an arrow button to
rotate the graph more quickly.

The coordinate system is reduced to allow for
faster rotation.

i Graphical ~3D Map Editor; 5

Wiew Exbras

'3 ITwo_D_1\t5te><p_2 <hd vl 0 X Source | W - Source []

{+ Rotate { Select Access Poirt

Puiis Data alue Range Unit
x ;4]
¥ [0: 8]
z Two_D0_1'testexp_2 [1:27]

6.2.4 Calibrating Sample Points in the Table Editor

Apart from the calibration commands described above for the Edit menu, the
table editor offers additional commands for editing the sample points on the x
axis and the y axis (Axis menu).

When you edit sample point values, the value you entered is checked for the
required monotony. When the monotony is not kept, a dialog box will appear
to inform you about this problem.

Error - Uszer interface %]

The monotony has been violated.
Advice: Try it again |
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The sample point values of characteristic lines or maps can be edited in the x
and y (y only for maps) table cells using the table editor. You cannot modify
several sample points simultaneously, however. The corresponding commands
are not available for arrays and matrices, even if these are displayed in the
same editor window as characteristic lines/maps.

To calibrate sample points in the table editor:

The procedure described below applies both to characteristic lines and maps.
For lines, however, the Axis menu contains only the commands for customiz-
ing the x axis.

e Using the mouse, directly click on the x axis
value that you want to edit

or

e press <CTRL> + <X>

or

e select Axis - Edit X Axis Point.
The following dialog box appears:

EE Edit x-axis point x|

Mew value of the axiz point 7 [input as phys. value]

oK I Lancel |

e Enter the value you want.
e Confirm with OK

e click on Cancel to cancel the operation.

e [f you want to decrease the value by the preset
amount:

—  Select Axis — Decrement X Axis Point
or
—  press <CTRL> + <J>.

e |f you want to increase the value by the preset
amount:
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6.3

6.3.1

—  Select Axis — Increment X Axis Point
or
—  press <CTRL> + <K>.

e |f you want to remove the sample point you
selected, select Axis -~ Remove X Axis
Point.

e |f you want to add a sample point, select
Axis - Add X Axis Point.

The procedure for editing the sample points on the y axis (maps only) is identi-
cal. Just use the corresponding commands for the y axis.

The sample points of fixed or group characteristic lines and maps, or distribu-
tions, cannot be edited. The Axis menu is deactivated (group/fixed character-
istic lines/maps) or not present (distributions).

Measurement Windows

You select the appropriate measurement window as well as the appropriate
display and measurement options depending on which measurement variables
are to be used. The measurement windows can display measurements of the
values for any element during an experiment in ASCET. A measurement chan-
nel is created for each element measured, and it is also possible to create sev-
eral measurement channels for one element, e.q. if it is to be displayed in two
different measurement windows. It is also possible to display measurement
data without saving it, to display it and simultaneously start and stop recording
or to record data without previously displaying it.

Note that offline experimentation is not real-time, whereas online experimen-
tation always is.

Selecting Measurement Windows

In the experimentation environments, you have the choice of a number of
measurement windows. The following measurement windows can be
selected, sorted into experimentation environments.

e Oscilloscope

e Numerical display

e \Vertical bar display

e Horizontal bar display
e Bit display

* Recorder
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6.3.2

Section "The Measurement System" on page 581 describes how to open a
measurement window.

General Description of Menu Options

The entries presented change depending on the window selected and on the
experimentation environment.

e Extras:

Change title
Changes the name of the measurement window highlighted.

Message when out of bounds
Informs the user when a measurement value is above or below the
measurement limit defined.

Setup (<CTRL> + <S>)
Opens the setup window.

Colors

Changes the color setting for the entire measurement window.
Black & white — switches to monochrome display.

Default colors — switches back to the default colors.

Invert colors - inverts the current colors.

Physical representation (<CTRL> + <P>)
Represents the measurement variable(s) currently highlighted as a
physical value.

Hexadec. representation (<CTRL> + <H>)
Represents the measurement variable(s) currently highlighted in
hexadecimal format.

Decimal representation (<CTRL> + <Z>)
Represents the measurement variable(s) highlighted in decimal for-
mat.

Binary representation (<CTRL> + <R>)
Represents the measurement variables(s) in binary format.

Copy variable to window
Copies the measurement variable highlighted to another measure-
ment window.

Move variable to window
Moves the measurement variable highlighted to another measure-
ment window.

Remove variable
Removes the measurement variable highlighted from the measure
window.
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— Change measure rate
Changes the sample rate (depends on the hardware configuration).

— About Variable (<CTRL> + <I>)
Displays a window containing information on the measurement
variable highlighted.

— Attributes
Copy — copies the representation options for the measurement
variable highlighted.
Paste - assigns a representation option to the measurement vari-
able highlighted. (Only possible if Copy performed previously.)

— Move (only available with several measurement variables contained
in one window)
Up - Moves the measurement variable highlighted up one posi-
tion.
Down — Moves the measurement variable highlighted down one
position.
Left — Moves the measurement variable highlighted one position
to the left (in the vertical bar display).
Right — Moves the measurement variable highlighted one position
to the right (in the vertical bar display).

¢ File:

- Print
Opens a dialog box for printing the oscilloscope or recorder win-
dow contents.

— Copy To Clipboard
Copies the oscilloscope or recorder window contents to the clip-
board (screenshot) from which they can be pasted into any applica-
tion.

— Save Selected Channels
Saves the measurement channel selected.
MDF - Saves the measurement channel in MDF format.
FAMOS - Saves the measurement channel in FAMOS format.

— Save All Channels
Saves all the measurement channels.
MDF - Saves all the measurement channels in MDF format.
FAMOS - Saves all the measurement channels in FAMOS format.
e Edit:

— Define trigger
Allows a trigger condition to be defined (only affects the display).
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Activate trigger
Activates or deactivates the trigger.

Trigger manually
Sets off the trigger signal manually.

Autoscale (<CTRL> + <A>)
Adjusts the y axis scaling to a highlighted measuring channel.

Autoscale all channels
Adjusts the y axis scaling to all measuring channels.

Undo last scaling (<CTRL> + <U>)
Undoes the last scaling command.

Autodistribution
Distributes the channels highlighted to separate display areas.

Analyze measure data (<CTRL> + <V>)
Switches to analysis mode.

Analysis setup
Defines preferences for analysis mode (active only in analysis
mode).

Analyze next point
Moves the measuring cursor to the next measurement point (active
only in analysis mode).

Analyze previous point
Moves the measuring cursor to the previous measurement point
(active only in analysis mode).

View:

Show selected channel

Shows/hides the measuring channel(s) highlighted.

Grid

Allows you to define a background grid. The available options are
“none"”, "dynamic” or "fixed" grid.

Show measure channel lists

Shows/hides the list containing the measuring channels.

Min/Max
Shows/hides the Min./Max. display in the measuring channel list.

Rate
Shows/hides the sample rate in the measuring channel list.
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Value at active cursor

Toggles on/off the display of the measuring channel values at the
active cursor position in the measuring channel list (only in analysis
mode).

Differences between cursors

Toggles on/off the display of the difference between the two cursor
positions for the measurement variables in the measuring channel
list (only in analysis mode).

Show key help
Show/hides the most important keyboard commands in the footer.

Show Setup
Shows/hides setting options in the footer.

Larger font
Switches the display to a large font size.

6.3.3 Working with Measurement Windows

Every measurement window can display the data from several measurement
channels, and it is possible to copy and move measurement channels between
windows. If a channel is moved, it is deleted from one window and added to
another. If a channel is copied, a new measurement channel for the same ele-
ment is created in a new window.

To copy channels between measurement windows:

Experimentation

e Select the channel or channels you want to
copy by clicking on the relevant pane of the
measurement window.

e Select Extras —» Copy variable to window.

The "Copy variable" dialog box opens. It con-
tains a list of the available measurement win-
dows.

& Copy variable S [=] 3

Measure window 7

Wertical bar display; 1
<1. Dzciloscopes
<2, Mumeric display>
<3 Wertical bar dizplay:>
<4, Horizontal bar display>
<5, Bit dizplay>

«<6. Recorder:

Cancel |




Select the window you want to copy the vari-
able to.

Click OK.

If you select a new window, it is opened with
the copied channels. Otherwise, the channels
are copied to the existing window.

To move channels between measurement windows:

Select the channel or channels you want to
move.

Select Extras — Move variable to window.
The "Move variable" dialog box opens. It con-
tains a list of the available measurement win-
dows.

Select the window you want to copy the vari-
able to.

Click OK.

The selected channels are moved into the
selected window (either new or existing) and
deleted from the old one. If the old window
becomes empty, it is closed.

To delete channels from measurement windows:

To delete channels from a measurement window, proceed as follows.

or

Select the channel or channels you want to
move.

Select Extras — Remove variable

press <Del> (oscilloscope/recorder only).

The selected channels are removed from the
window. If the old window becomes empty, it
is closed.

Settings from one measurement window can be copied to another one, to
facilitate setting up complex experiments. Only the settings applicable to a par-
ticular measurement window are copied, and you can choose which ones to

copy.
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To exchange attributes between measurement windows:

In the measurement window from which you
want to copy the settings, select Extras —
Attributes - Copy.

In the measurement window to which you
want to copy the settings, select Extras —
Attributes — Paste.

The "Filter Attributes Dialog" dialog box
opens. It lists all the attributes applicable to
the new measurement window, together with
the settings they had in the old one.

€ Filter Attributes Dialog E
Altributes |

Min[0]

=
I]

LCancel | Default |
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In the "Values" column, click on the value of
an attribute.

The field becomes a combo box.

From the combo box, select Yes to select the
attribute.

From the combo box, select No to deselect the
attribute.

If you select No, that attribute is not applied to
the new measurement window.

Click OK.

The attributes selected are copied to the new
measurement window.



To change the display of a measurement window:

The menu functions described below are used to change the measurement
windows display.
e In a measurement window, select oone or
more channels whose display you want to
change.

e Select Extras — Physical representation if
you want to view the physical values.

e Select Extras — Hexadec. representation if
you want a hexadecimal representation of the
measurement values.

This option is useful for experiments with fixed
point code.

Note

The following two menu items are only avail-
able in the numerical display.

e Select Extras — Change title to change the
title in the title line.

e Select Extras —» About variable to open a
dialog window with information about the
element.

e Select Extras - Message when out of
bounds to display a message window each
time a measured value falls outside the moni-
toring limits set up for the channel.

This command is not available in the oscillo-
scope or recorder.

To change a measurement window title:

To change the title of a measurement window, proceed as follows:

e In the measurement window whose title you
want to change, select Extras — Change
Title.

e Enter the new title in the input window.
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6.3.4

e Click OK.

The new title appears in the header of the
measurement window.

To display information about variables:

To display information about one or more channels, proceed as follows:

¢ |nameasurement window, select one or more
channels.

* In the same window, select Extras — About
Variable

or
e press <CTRL> + <I>.

e An "Information" window displaying infor-
mation about the respective variable opens for
each selected channel.

e Click OK to close the "Information" window.

The Different Measurement Windows

Numerical Display

The numerical display shows the values of the measurement channels it is
launched for, in either decimal, binary or hexadecimal representation.

B9 Humeric display; 1

View Extras
out | 4.500 [
Igenerator_mess I -3.000 [ |

To set up a numerical display:

e Select the numerical display you want to set
up by clicking on it.

You can select more than one representation
within the same window by clicking on the
selection and holding down the <CTri> key.
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e Select Extras — Setup.

The following dialog box appears.

IE Display setup E

Walue Decimals
(= |

Monitaring bounds

Lower P I Upper 4 I

LCancel

e Inthe "Value Decimals" field, enter the num-
ber of decimal places with which the mea-
sured value is displayed.

e The fields under "Monitoring bounds" allow
you to define one or two monitoring limits.

e (lock OK to close the setup window.

When a value falls below or exceeds the mon-
itoring limits, a red warning lamp lights up in
the title bar. In addition to this, a blue square
to the left of the display indicates that the
value fell below the lower limit, and a red
square indicates that the value exceeded the
upper limit.

In addition, a message window opens that
closes automatically once the measurement
value falls again between the limits.

% Mumeric display: 1 B3 Dut of monitor bounds 0] %]

Wiew Exbas generator_message

Igenerator_message .I -3.000 [ |

To change the display options for a numerical display:

e Select Extras — <Format> representation
to view the measurement values as described
on page 655.
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e Select Extras - Move — Up or Down to
move the measurement channel selected in
the numerical display window up or down.

This command is only available if there is more
than one channel in the window.

e In the offline experimentation environment,
select View - Larger font to view the mea-
surement in a larger font size.

Oscilloscope

The oscilloscope provides a set of highly flexible display options, which are sim-
ilar to those of a real oscilloscope. It is often a good idea to open several oscil-
loscope windows at the same time, as too many channels can clutter up the
display.

When you use the oscilloscope, you usually start by setting up the display
options, i.e. define the way the various values are shown in the window. Dur-
ing the experiment you can perform various operations on the data displayed,
e.g. store it, analyze it, define triggers etc.

The "Signals" pane shows the curves for the numerical values being measured.
Underneath is the "Bit Channels" display area which shows the logical values
being measured. To the right of the "Signals" pane is the "Measure Channels"
field, where the names of the channels are displayed, together with various
user-definable pieces of information about them. The following illustration
shows the oscilloscope in the offline experiment environment.

¥3 Oscilloscope:; 1 [_ (O] %]

File Edit Miew Estras

Signals
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Changing the Oscilloscope Display:

The following options affect the measurement channels selected. You can
select one channel, all channels or any combination of channels. The options
can be set both before and during a measurement.

To set up measurement channels:

* Inthe "Measure Channels" pane, select the
channels you want to set up.

You can select more than one channel by
clicking on them and holding down the
<CTRL> key.

Note

Bit channels cannot be set up.

e Select Extras - Setup

(@)

=

e double-click on the channel you want

(@)

=

e press the <s> key.
The "Display setup " dialog box opens.

Walue axis Line color
fiom [P [ B
Cancel
to 100 I ;l
—
—
Dizplay type
Time axis Background color
Edtert |10 [ B
|
. |
etons [—
[ Grid — |
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Inthe "from" and "to" fields, adjust the lower
and upper limits.

The values you enter here form the upper and
lower limits of the y axis in the oscilloscope
display. The default range is 0-100.

In the "Line Color" field, select a color for the
channel.

Note

This option os available only when you selected

a single channel in the "Measure channels"
pane.

The channel you selected is now displayed in
that color. You can display several values with
the same color, but that may make the display
less clear. By default, every value is assigned a
different color.

From the "Display type" combo box, select
the line style.

If you select st eps, a step is drawn between
each two measurement values, if you select
I i ne, they are connected by a straight line.

Click OK to accept the settings.

The "Display Setup" dialog box contains some options that do not affect indi-
vidual channels, but are applied to the entire oscilloscope window.

To set up the oscilloscope window:

Experimentation

Open the "Display Setup" dialog box as
described above.

Adjust the value in the "Time Axis" box.

The value you enter here determines the time
slot that is displayed by the oscilloscope, e.qg. if
you set the value to 1, the oscilloscope will



show the output of one second, if you set it to
0.5 of half a second etc. The default value is 1
second.

Note

Keep in mind that, during offline experiments,
these values do not correspond to the real time
the calculations take.

e From the "Background Color" field, select a
background color.

e Tick or untick the Grid option button to dis-
play the axis grid in the display area or hide it.

e (lick OK.

The settings become active. When you
changed the time slot, the curves already dis-
played in the display area are deleted..

To change the color settings for the oscilloscope:

e Select Extras — Colors — Black & white to
select a monochrome display.

e Select Extras — Colors — Default colors to
restore the default colors.

e Select Extras - Colors — Invert colors to
invert the current color settings.

The following options are used to scale the channels; the measurement can be
running or paused. Automatic scaling uses the current window content to
compute the adjustment. You can select one channel, all channels or any com-
bination of channels.

To scale measurement channels:

e Select Edit — Autoscale.

e They axis is adjusted for each channel to fit
the values of the particular channel.

e Select Edit —» Autoscale all channels to per-
form auto-scaling on all the channels simulta-
neously.

This has the same effect as performing the
operation for each channel individually.
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e Select Edit —» Autodistribution to distribute
the selected channels to separate display
areas.

Using the current window content, the chan-
nels are sccaled in a way that they do not over-
lap in the display area.

e Select Edit - Undo last scaling
or
e press <CTRL> + <U> to undo the last scaling
operation.
Note

When Autoscale all channels was used with-
out selecting all channels, the scaling of the
unselected channels is not undone with this
command.

To show/hide measurement channels:

You can hide one or more channels without deleting them from the oscillo-
scope (or recorder). Proceed as follows.

e Select one or more channels.

e Select View — Show selected channel
or

e Press the <x> key.

The selected channels are hidden or shown in
the display area, but they remain visible in the
"measure channels" list.

To show/hide lists:

To show or hide the "Measure channels" and "Bit channels" lists, proceed as
follows.

e Select View — Show measure channel lists
or
e Press the <1> key.

The "Measure channels" and "Bit channels"
lists are hidden.
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e Repeat the step to display the lists again.

Note

The lists cannot be hidden or shown individu-
ally.

To set up the lists (acquisition mode):

To set up the "Measure channels" and "Bit channels" lists, proceed as follows.
e Select View - Min/Max.

e The "Min..Max" column is added to the
"Measure channels" and "Bit channels" lists.
[t contains the minimum and maximum values
for each channel.

e Select View - Rate.

The "Rate" column is added to the "Measure
channels" and "Bit channels" lists. It contains
the sample rate used for each channel.

To display keyboard commands:

To display the keyboard commands, proceed as follows.
e Select View - Show key help.

The keyboard commands are shown at the
bottom of the oscilloscope window.

Only those keyboard shortcuts that are rele-
vant in a particular context are displayed, e.g.
the shortcuts for analysis mode are not dis-
played in acquisition mode.

e Repeat the command to switch off the display.

To display the setup:

To display the current setup for a channel, proceed as follows.
e Select a channel.
e Select View - Show Setup.

The current settings for the axes at the bottom
of the oscilloscope window.

When you select another channel while the
display is switched on, the settings of the new
channel are shown.
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e Repeat the command to switch off the display.

By default the oscilloscope is in acquisition mode, i.e. it displays the data gen-
erated by the experiment. There is also an analysis mode, to analyze your data
further. Analysis mode is only available when the experiment is stopped or
paused.

To start the analysis mode:

To start the analysis mode, proceed as follows.
e Select Edit » Analyse measure data
or
e press <CTRL> + <V>.

Two vertical lines appear in the display area.
The originally left line is number 1, the other is
number 2. These lines are the measurement
cursors, which define two points at which
data is measured. The active measurement
cursor is yellow, the other one is gray.

At the bottom of the oscilloscope window, the
time values, i.e. the position of both cursors
on the x axis, as well as their difference, are
shown.

TS Oscilloscope: 1 IH[=] B3
File Edit %iew Exiras

Measure channek:

Meas ure variable |u

L

W} [irputtiaddtion  [oses
2 || inputzfAddition 1.954
5 |<[returvadattion  [2.400

t[E] 5 4.0 a | ’I_I

t: 2271 5] 2 2573 ] -2 1302 5]

To set up the lists (analysis mode):

To set up the "Measure channels" and "Bit channels" lists, proceed as follows.
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Select View - Value at active cursor.

The "wx" column appears in the "Measure
channels" and "Bit channels" lists. It displays
the value of the active measurement cursor.
"x" can be 1 or 2, depending on which cursor
is active.

Select View - Difference between cur-
sors.

The "wx-wy" column is added. It displays the
difference between the value at the active cur-
sor and the value at the inactive cursor. "x" is
the number of the active cursor, "y" is the
number of the inactivbe cursor.

Resize the window or the display area so that
all the information is visible.

If necessary, drag the vertical separation lines
to asjust the column width so that you can
read all the information.

To analyze measurement data:

To analyze the data measured in the oscilloscope, proceed as follows.

or

Start the analysis mode (cf. page 664).

Select the measurement cursor you want to
move.

The measurement cursor becomes active. The
"wx" and "wx-wy" columns in the "Measure
channels" and "Bit channels" lists are
updated. "x" is the number of the active cur-
sor, "y" is the number of the inactive cursor.

Drag the measurement cursor to the desired
position

use the cursor keys to move the cursor.

The current measurement values at the cursor
position are displayed in the "Measure chan-
nels" list. The x axis values are displayed at the
bottom of the oscilloscope window.

If necessary, resize the oscilloscoope window.
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e If necessary, drag the vertical separation lines
to asjust the column width so that you can
read all the information.

There are various options that affect the way measurements can be analyzed.
These options are available only when the oscilloscope is in analysis mode.

To set up analysis:

e Select Edit — Analysis setup.

The "Measure analysis setup” dialog window.

Measure analysis setup E

Measure cursaor jurnp mode
o

' jurnp far a constant tirne distance of I oA s Lancel

I

Jurnp distance of jumps by rmultiple tirne steps

[T jl tirne steps

Murnber of decimals

Tirne |3_ jl “alues |3_ jl

e Inthe "measure cursor jump mode" field,
select the jump mode that is appropriate for
you.

— Jump to next time means that the cur-
sor moves continuously from one value to
the next.

— Jump for a constant time distance of
... means that the cursor moves stepwise.
You can specify the step size.

If, for instance, you set the value to 0.1,
each move of the cursor will result in a
jump by 0.1 seconds on the x-axis.

e Inthe "time steps" box below "Jump distance
of jumps by multiple time steps", enter a mul-
tiplier for the value in the s box.

If, for instance, the step value is set to 0.1, and
the multiplier is set to 3, the actual jump dis-
tance on the x-axis for each cursor movement
will be 0.3 seconds.
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e |nthe "Time" box below "Number of Deci-
mals", enter the number of decimals for the
time values.

e Inthe "Values" box, enter the number of dec-
imals for tne measurement values.

e (lick OK.

The new settings are accepted. They will
become active only when you move a mea-
surement cursor.

If a trigger condition is active, the oscilloscope will not display any data until
the trigger condition is met. Once the condition has been met, the oscilloscope
will display the values as normal. Triggering only relates to the display of values
in the oscilloscope, it does not influence the calculations in the experiment in
any way.

You can only define a trigger if the experiment is stopped or paused.
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To define simple trigger events:

To define a simple trigger, proceed as follows.
e Select Edit — Define trigger.

The "Define display trigger condition" dialog
opens.

IE Define display trigger condition

e Select a trigger mode by clicking the Ana-
logue channels or the Bit channel option.

Trigger conditions can only be defined for
either analog or bit channels.

e |nthe "Channel" combo box, select a chan-
nel.

e Inthe "Compar. operator" combo box, select
a comparison operator.

The following operators are available: ==
(equal), > (greaterTo defin than), < (less than),
exceeds and f al se.
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or

In the "Compare with" combo box, select the
channel you want to compare with the first,

enter a number, t rue or f al se.

Note

You must use a point as decimal point. Using a

comma will produce an error message.

Click on Accept.

The condition you devined in the previous
steps is written to the text field.

As an alternative to the preseecing three
steps, you can enter the condition directly in
the text field.

Click OK to close the window.

The trigger condition is now defined. It is
automatically, and will be used when you start
the experiment.

In the example shown here the condition is triggered when the value of the
i nput 1/ addi ti on channel is greater than 0. 01. It is also possible to com-
pare channels by selecting a channel in the "Compare With" combo box.

To define a multipart trigger:

The condition can have several parts which are combined by a logical and or a
logical or. To define a multipart trigger, proceed as follows:

Open the "Define display trigger condition”
window.

Select a trigger mode by clicking the Ana-
logue channels or the Bit channel option.

Trigger conditions can only be defined for
either analog or bit channels.

Define the first part of the trigger condition.

The procedure is the same as for simple trig-
gers (cf. page 668).

In the "Combination" combo box, select &
(and) or | (or) as operation.
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e Define the second part of the trigger condi-
tion.

Repeat the necessary steps if you want to add
more parts.

e Click on OK.

The trigger condition is now defined. It is
automatically, and will be used when you start
the experiment.

Since the oscilloscope buffers the values even if the trigger condition is not yet
fulfilled, values can be displayed afterwards for a definable time (pre-trigger
time) before the trigger event happens. The post-trigger time determines the
length of time for which the values are shown after the trigger event has hap-
pened. The pre- and post-trigger time is collected along the extent of the time
axis on the oscilloscope window. If, for instance, the time axis extent of the
oscilloscope window is set to 2 seconds, and the ratio between pre-trigger and
post-trigger time is 0.4/0.6, the pre-trigger time is 0.8 seconds, and the post-
trigger time is 1.2 seconds.

To set pre-/post-trigger time:

Pre- and post-trigger time can only be set in acquisition mode, with the exper-
iment paused or stopped. To set the times, proceed as follows.

e Open the "Define display trigger condition"
window.

e Define a trigger condition.

e Adjust the ratio between pre- and post-trigger
time by moving the Ratio between pre- and
posttrigger time slider

or

e inthe "Pretrigger [s]" field below the slider,
enter the pre-trigger time in seconds.

The pre-trigger time cannot be longer than
the length of the time axis in the oscilloscope
window. The post-trigger time is calculated
automatically; it is the difference between the
length of the time axis and the pre-trigger
time.

e Activate the Enable after posttrigger again
option if triggering is to restart after the post-
trigger time has expired.
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e Click OK.
The settings are accepted.

Once you have defined a trigger condition, it is activated automatically. It will
be used as soon as the experiment is started the next time. You can also acti-
vate, deactivate and actuate the trigger manually.

To activate/deactivate a trigger:

You can activate or deactivate a trigger only in acquisition mode, when the
experiment is stopped. To activate a trigger, proceed as follows.

e In the oscilloscope window, select the Edit
menu.

The trigger is activated wen the Activate trig-
ger menu option is checked. It will be used
when you start the measurement.

e Select the Activate trigger menu option to
deactivate the active trigger condition.

e Select Edit - Activate trigger again to re-
activate the trigger.

To actuate the trigger manually:

Manual actuation of a trigger is only possible in acquisition mode while the
measurement is running. To activate a trigger manually, proceed as follows.

e Select Edit — Trigger manually.

This has the same effect as if the trigger con-
dition was met.

You can copy the oscilloscope window to the clipboard and paste it into other
applications. It is also possible to print out the oscilloscope window.

To copy the oscilloscope window.

e Stop the experiment.

e Highlight the oscilloscope window you want
to copy to the clipboard.

e Select File —» Copy to Clipboard.

This copies the oscilloscope window to the
clipboard.

To print the oscilloscope output:

To print the display area Signals in the old experiment environment, proceed as
follows:
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e Stop the experiment.
e Select File - Print.

The "Header information" window opens.

& Header information x|
Author: Il | ak I
Division: I Lancel |
FEroject: I
Wehicle: I
Comment:

=

-
A ¥

e Enter the necessary information about author,
department, project, and vehicle in the respec-

tive fields.

e |nthe "Comment" field, enter additional
comments.

e Click OK.

Your settings are accepted, and the "Printer
Selection" window opens.

& Printer Selection | %]
Frinters:

Tektronix Phazer 550U 1200 dpi on FILE: «

whebwiorks Rasterizer on LPTT:

Acrobat PDFwhiter on LPT1:

WWFE1FFEEACIFLT on Mell:

Acrobat Distiller on Me00: ﬂl
WWFET7EEACIFTT on NelZ:

YWFE177REACESL2D on Neds: | et
< |_’|_I [zt

e Select a printer and click OK.

The "Signals" pane is printed on the printer
you selected.

The "Measure channels" and "Bit channels"
lists are not printed.
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You can store the measurement data in the file system in either MDF or FAMOS
format. The file format is standardized and can be read by other ETAS prod-
ucts.

Due to the multitasking behavior of Windows, the data set saved in the file
may not always be complete during an offline experiment. Use the data log-
ging feature (see section"The Data Logger" on page 597) in an online experi-
ment for complete accuracy.

To save the oscilloscope data in a file:

e Stop the experiment.
e Select one or more channels you want to save.

e Select File -~ Save Selected Channels -
<format>.

You can select either MDF or FAMOS.
Or

e Select File — Save All Channels -
<format> to save the contents of all channels
in the oscilloscope.

The "Store measure data" dialog box opens.
e Select a path and file name for the output file.
e C(Click Open.

The data of the curves in the current oscillo-
scope window are stored in the selected for-
mat and file.

Recorder

The recorder works in a similar fashion to the oscilloscope. The major differ-
ence is that the display area is not updated between passes. The oscilloscope
is described in the previous section. In an oscilloscope window, the content of
the display area is deleted every time the output curves reach the right-hand
side of the window.

This is not the case in a recorder window; the output curves remain on the
display until they are overwritten explicitly. A cursor in the form of a white
vertical line indicates up to which point the curves have been overwritten; the
curves to the right of the line are those from the previous pass.

Experimentation

673



674

% Recorder: 1 M= 3

File Edit Miew Extras

Signats

The only other difference between the recorder and the oscilloscope is that you
cannot display a grid in the display area of a recorder window, because that
grid would have to move with the cursor. The display options, measurement
data analysis and trigger feature work in the same way as in the oscilloscope.
However, only those parts of the curves belonging to the current pass are avail-
able for analysis; the parts to the right of the white line cannot be analyzed.

Horizontal and Vertical Bar Display

The bar display represents measured data as colored bars. You can define the
upper and lower limits of the display as you wish. If the measured value falls
below the lower limit specified, the display remains blank. The measured value
is also displayed numerically in the middle below the bar. The vertical bar dis-

play can only be selected in the offline experimentation environment.

IEE Horizontal bar display: 1 [_ (O] x| B Vertical bar display: 1 [H[= E3
Extras Extraz

out I out generator_ress
15.000 15.000

1
-15.000 -2.240 145.000

generator_rnessage |

1 1 1
-15.000 4.000 145.000 7

-15.000 -15.000
-1.500 5.000
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To set up the bar display:

Select the bar display you want to set up.

You can also select several bar displays simul-
taneously by clicking on them while holding
down the <CTrL> key.

Select Extras — Setup.

The following dialog box is displayed:

IE Display setup E

Walue Decimals

(-
Dizplay range
Hin I-‘I a

Monitaring bounds

Lower P I'8

LCancel |
I |1 1]
Upper L] I?

In the "Value Decimals" field, select the num-
ber of decimals for displaying the numeric
value.

Inthe "Min" and "Max" fields, set the display
range.

In the "Lower" and "Upper" fields, define
one or two monitoring limits.

In the bar display, the monitoring limits are
marked by colored triangles. If the measured
value falls below the lower limit, the bar color
changes to blue. If the measured value
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exceeds the upper limit, the bar color changes
to red. If the measured values stay within the
two limits, the bar color is green..

7 Vertical bar display; 1

10100 10100 G100.000

£.251 £.251 180,733
I I I

e C(Click OK to accept the settings.
Bit Display

The bit display represents measured values as a bit array. It is especially useful
for representing binary channels as well as for a quick reading of dual digits
when measurement is paused.

B Bit display; 1 M=l E3

Extras
input_1 QOO0 QOO0
- FEDCBASSE 7ES54 3210
input_2 O0COO0O0 OO0
= FEDCBASE 7TES4 3210

The bit display cannot be set up. You can copy (cf. page page 652), move (cf.
page 653) and delete (cf. page 653) channels, exchange attributes with other
measurement windows (cf. page 654), change the window title (cf. page 655)
and display channel information (cf. page 656).

To move channels in the bit display window:

e Select Extras - Move — Up to move the
selected channel up in the bit display window
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e Select Extras — Move — Down to move the
selected channel down in the bit display win-
dow.

This command is only available if there is more
than one channel in the window.

Monitor

Monitors are a simple way of viewing numerical and logical values inside a
block diagram. They can be particularly useful for keeping track of the way
different values influence each other in complicated diagrams with many ele-
ments.

To monitor an element:

¢ In the drawing area of the offline experimen-
tation environment, right click on the element
you want to monitor.

e Select Monitor from the context menu.

When you start the experiment, the value is
displayed above the element in the "Physical
Experiment" window.

| Inkegrator

arg &

integrate |

e Select the Monitor command again to deas-
sign the monitor.

e Select View — Monitor All to assign moni-
tors to all elements.

e Select View - Delete Monitors to delete all
the monitors in the diagram.
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7.1

Automatic Documentation

ASCET can automatically generate a documentation file for each folder or
database item. The documentation file contains information about the docu-
mented item, e.g. the interface and specification diagrams, plus any notes the
user adds. Documentation can be generated in either RTF, HTML, ASCII or
Postscript format, and then printed or used within other documents.

Generating Documentation

Before the documentation can be generated, the folders or items that should
be documented must be added to the contents of the documentation. It is
possible to generate documentation for one or more entire folders, or just for
one or more database items.

To set the options for documentation generation:

e In the Component Manager, select Tools —
Documentation -, Options to open the
"ASCET Document Options" dialog window.

&5 ASCET Document Options x|

Author: IETAS\

=
[ &n |

Title: IDokumentatlon Cancel

Wiewr: Idefaull j
Language: IEng\ish d
Output Format: IHTML j

e Type your name into the "Author" field and
type a title for the generated document into
the "Title" field.

e Select the view of the documentation file from
the "View" combo box (see chapter 7.3 for
details).

e Select the language for the documentation
file from the "Language" combo box.

You can generate documentation in either
English or German.

Automatic Documentation
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e Select the document format from the "Output
Format" combo box.

The documentation file can be generated in
ASCII, RTF, HTML or Postscript format.

e C(lick OK.
To select the items for generating documentation:

e In the Component Manager, select Tools -
Documentation -, Contents to open the
"Documentation Contents" window.

‘&’ Documentation Contents 1 ] B
Document

Top Folder

Items

e Activate the Referenced Items option at the
bottom of the window to have referenced
items included in the documentation contents
as you add new items.
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To change the selection:

Drag the item or folder from the database
browser and drop it onto the "ltems" pane of
the "Documentation Content" window.

2 Documentation CaRienis = ASCET-MD-RP-SE
[rocument File Edit “iew Inzert Component Builc
Top Folder |JD@H|:¥JEX Eﬁ|
1 Databaze

—m CIETAS corlib

& CIETAS -Systemlib

@ COETAS_Systemlib_CT
2 [EETAS_Tutorial_Solutions
@ CLeszond_2

Items

@ CdLesson3
@ CdLessond
@ CdLessons
@ CdLesson
& CdLesson?

I g
s = B [F Lessond

D ContrallerTest

¥ \dieCan

& wiamllp
L Ol o a

If you drag a folder into the window, all items
are shown in the "ltems" pane; the name of
the top folder is shown in the upper pane.

Open the "Documentation Contents" win-
dow.

In the "ltems" pane, select a database item.

Right-click on the item and select Delete from
the context menu.

The item is deleted from the items pane, i.e. it
will not be included when documentation is
generated.

Select Move Up or Move Down to change
the position of the item in the "ltems" pane.

The position determines the order in which
items appear in the generated documenta-
tion.

You can store the contents of generated documentation as a list of database
items and their order to the file system.
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7.2

To save/load the documentation contents:

e |n the "Documentation Contents" window,
select Document - Save Document Items
to File.

A file selection dialog window opens. The file
extension *. cfgis

e Select the path and file name for the contents
file and click Save.

The file is stored at the specified location.

e Select Document - Load Document Items
From File to load a previously saved docu-
mentation content.

To generate documentation:

e |n the "Documentation Contents" window,
select Document - Generate Document.

A naming window opens.
e Enter a file mane and click OK.

The documentation is generated for all items
shown in the "Documentation Contents”
window.

The generated files are stored in the documentation directory of your ASCET
installation. This directory is specified in the "Options" window, "Documenta-
tion" node (see chapter 2.2.5 on page 53). Every time you generate documen-
tation any older files with identical names are overwritten.

To view the generated documentation:

e |nthe "Documentation Contents" window,
select Document - Preview Document.

The viewer for the type of documentation you
have generated opens with the generated file.

Documentation File Output Formats

All documentation you generate is written to the documentation directory.
This directory is specified in the "Options" window, "Documentation” node
(see "Options for Automatic Documentation” on page 53). The file names
ASCET uses for the documentation files are, by default, always the same, any
old files in the directory will be overwritten.
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7.3

ASCII Format

If you have selected ASCII as the output format, all generated text is written to
a file called t ext . t xt . If the database item being documented contains any
diagrams, they are written to Postscript files, one for each diagram. The text
file contains the filename of each diagram. If the class contains C-code, it is
incorporated into the text file.

You can load the ASCII text produced by ASCET into any editor or word-pro-
cessor, and use it as a basis for your own documentation of applications devel-
oped with ASCET.

RTF Format

RTF is a standard format for exchanging formatted documents. It can be read
by most word processing programs, such as Microsoft Word or WordPerfect.
The formatted documentation can be edited or incorporated into other docu-
ments. The document is written to a file called docu. rt f .

HTML Format

HTML is the standard format of information interchange on the World Wide
Web. HTML documents can be viewed with any World Wide Web browser,
such as Netscape or Internet Explorer. The HTML source text of the document
is written to a file called docu. ht m All diagrams are stored in the GIF format,
which is also standard on the World Wide Web.

Postscript Format

If you have selected Postscript as the output format, everything will be written
to one Postscript file, the diagrams will be positioned inside the text. The out-
put file is called docmai n. ps.

Views

In the ASCET block diagram editor and state machine editor, so-called views
exist. Automatic documentation and diagrams can be designed differently in
different views by hiding parts of the information.

Views can be set up individually. The settings include global and element-spe-
cific options for presentation in the block diagram or state machine editor and
for automatic documentation.

The following information can be shown/hidden globally:
e sequence calls and connectors

e method names for method-local elements, process names for process-
local elements
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e graphical comments

e A default representation can be defined for various element groups for
each view (e.g., all cont parameters are displayed as line).

The element-specific settings are described in section "To edit the views of a
diagram item:" on page 226.

When a view is selected, all global and element-specific settings become
active. A diagram's representation in the editor conforms to it's representation
in the documentation.

General Remarks

Creating and managing views:

e In the Component Manager, select Tools —
Views.

The "Views" window opens.

Exportl ImportlA_ddI Renamelﬂl Deletel DeFauItl

At first, it contains only one view named
Vi ew

e (lick on Add.

A new view is added.
e Enter a name for the view and press <Enter>.
e (Click Rename to rename a selected view.

e C(Click Delete to remove a selected view.

Note

The buttons Add, Rename, Edit, Delete and
Default are also available as context menu.
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e (lick OK to close the window and accept the
settings.

e C(Click Cancel to close the window without
accepting the settings.

To select a default view:

You can choose one of the views as default view. When you open a compo-
nent in the block diagram editor afterwards, it is shown in the default view.

e |nthe "Views" window, select one of the
available views.

e Click on Default
or
e select Default from the context menu.

The selected view is marked as default; the
Default context menu is tick-marked.

Add
Rename
Edit

Delete
e To undo the selection as default, proceed as
follows:

—  Select the default view.
—  Click once more on Default

The default selection is undone and the
mark removed. No view is now marked as
default.

e To select another view as default, proceed as
follows:

—  Select the new view.
—  Click on Default

The marking of the old default view is
removed; the new view is selected as
default.
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The view selection in the state machine or block diagram editor (see page 184)
is not affected by selecting a default.

To edit a view:

You determine, for a given view, which information will be written to the gen-

erated documentation.

ASCET Document Contents for: view

"
L B

A
"<

Automatic Documentation

In the "Views" window, select the view you
want to edit.

Click on Edit.

The "ASCET Document Contents for " win-
dow opens. It contains three tabs, one for the
documentation content, one for representa-
tion in the block diagram/state machine edi-
tor, and one for the representation of special
elements.

In these tabs, make your settings for the
edited view.

The meaning of the options is explained in
sections "Documentation Options", "Options
for Editors", and "Options for Element
Types".

Click on OK.



The views you have thus set up are not included in the export of database
items. Instead, the "Views" window offers the possibility to export one or
more views to an XML file, and to import previously exported views.

To export views:

e |nthe "Views" window, select one or more
views.

e C(Click on Export.

The "Export File" window opens. It shows all
XML files in the ASCET export directory (cf.
page 61).

e Enter path and name (with extension *. xmi )
of the export file.

e Click on Save
The selected views are written to the file.

An export file for views has a very simple structure. The name of a view is
stored in the <Vi ew> element, the settings in the tabs of the "ASCET Docu-
ment Contents" window are stored in the <Conponent s> and <Pr oj ect s>
elements. Each option in a tab corresponds to an attribute of the respective
element; the attribute sequence corresponds to the option sequence first in
the left column, then in the right column of the respective tab.

<Vi ews>
<Vi ew nane="vi ew'>
<Documnent ati onSet ti ngs>

<Conponents notes="true"
| ayout ="true"
publ i cMet hods="true"
privat eMet hods="true"
processes="true"
graphi c="true"
el ement s="true"
i nport edEl ement s="true"
export edEl ement s="true"
data="true"
i mpl erent ati on="true" />

<Proj ects notes="true"
codegenOpti ons="true"
target Opti ons="true"
oper ati ngSystem="true"
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taskSettings="true"
taskSchedul e="true"

el ement s="true"

bi ndi ngs="true" data="true"
i mpl erent ati on="true"
formul as="true" />

</ Docunent ati onSetti ngs>

<BDESet ti ngs sequenceCal | s="true"
processNanelLocal s="f al se”
gr aphi cal Comment s="true" />

<El enent Def aul t s>
<AsLi ne>

<El erent type="Scal ar"
nmodel Type="Cont i nuous”
ki nd="Par anet er”
scope="*"
exi stence="Non-Virtual "
dependency="*"

menor y="*"
calibration="*"/>
</ AsLi ne>

<l nvi si bl e></ I nvi si bl e>

<Cont our ></ Cont our >

<Hi deCont ent s></ Hi deCont ent s>
</ El enent Def aul t s>
</ Vi ew>
</ Vi ews>

Only the <Vi ew> element containing the name of the view is mandatory, the
other elements and attributes are optional. Missing attributes are set tot r ue
during import.

When you export several views, separate <Vi ew> elements are created for
each.
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To import views:

You can import previously exported views. If an export file contains several
views, all of them are imported.

e Inthe "Views" window, click on Import.

A warning opens that existing views (identical
names) are overwritten upon import.

e Confirm the warning with Yes.

The "Import File" window opens. It shows all
XML files in the ASCET export directory (cf.
page 63).

e Select the file you want to import.
e Click on Open.

The views in the selected file are imported in
the ASCET database.

Documentation Options

The "Documentation” tab in the "ASCET Document Contents for" window
contains the documentation content settings, for components (top) and
projects (bottom).

Options for Components:

Elements All elements of the component are displayed.

Notes The notes associated with the current view are
displayed.

Imported Elements All imported elements of the component, i.e.
messages and global variables, are displayed.

Exported Elements All exported elements are displayed.

Layout The block layout of the component is displayed.

Public methods All methods in a public diagram are displayed.

Data All data sets of the component are displayed.

Implementations All implementations of the component are dis-
played.

Private Methods All methods in a private diagram are displayed.

Processes All processes of the component are displayed

(modules only).
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Diagrams / C Code

Options for Projects:

Global Elements

Data

Implementations

Bindings

Formulas

Target Options

Operating System

Task Settings

Task Schedule

Code Generation Options

Notes

Options for Editors

If the component contains block diagrams or
state machine diagrams, they are shown. If the
component contains C code, that is shown.

All global elements that are defined within the
project are displayed.

All data sets of the project are displayed.

All implementations of the project are dis-
played.

Shows to which elements the global elements
declared within the project are bound.

All global formulae declared in the project are
displayed.

The current target settings for the project are
displayed.

all task and process settings made in the oper-
ating system editor are displayed.

The settings for each task of the project are dis-
played.

Information about the scheduling of the tasks
in the project is displayed.

The current code generation settings for the
project are displayed.

The notes associated with the current view are
displayed.

The "BDE" tab contains options for representation in the block diagram and
state machine editor. The following options are available:

e Show Sequence Calls

If this option is deactivated for a view, all sequence calls and connectors
in the diagrams are hidden in this view.

/1]process_2

1 > g g

Option activated
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The option is not identical with the Sequence Calls - Show - * and
Sequence Calls - Hide - * menu options. The menu options are
ineffective if Show Sequence Calls is deactivated for the current
view.

¢ Show Method/Process for Locals

If this option is deactivated, the method names in method-local ele-
ments and the process names in process-local elements are hidden. The

/ separator remains visible.
f3lprac_a

Fiprac_a 1/prac_b

warl

Option activated Option deactivated

¢ Show Graphical Comments

If this option is deactivated for a view, all comments in the diagrams are
hidden for this view.

If the option is activated, comments are displayed. If the | nvi si bl e
attribute was selected in the element-specific options for one or more
comments, these comments are hidden nonetheless. For more infor-
mation on element-specific options, see sections "To edit the views of
a diagram item:" on page 226 and "Options for Element Types"

on page 691.
f1fprocess f1fprocess
e o o o
msgl msg2 msgl msgz
[ ] This comment: describes [+ ]
pl what happens at this point, pl
Option activated Option deactivated

Options for Element Types

The "Elements" tab is the central place to adjust the representatin of several
element groups in the block diagram or state machine editor. These global
options apply to all elements of the group, anywhere in the database, for
which no individual settings are available.

Note

Diagram elements with an individual setting other than Nor mal (see
"Appearance of Diagram Elements"”, page 226) are not affected by the glo-
bal settings.
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To make global settings for element groups:

e Open the "ASCET Document Content for"
window, "Elements" tab, for a selected view.

ASCET Document Contents for: view
Documentation I BDE  Elements |

Default settings For Elements

As Line

OF | Cancel |

¢ In the combo box, select the representation
you want to assign to the element group.

The representations are described on
page 226.

e (lick on the + button to add an element
group.

The "Element Properties" window opens.

Element Properties

Type IScaIar j
Model type -
Kind * =l
Scope * j
Attributes
Existence * j
Dependency * j
Memary * j
Calibration * j
OF | Cancel |
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7.4

e Select type, model type, kind, scope, and the
attributes.

The fields here have the same meaning as the
fields with identical names in the element edi-
tor (cf. Fig. 4-2 on page 449).

If no explicit selection is made, (* in a field),
the representation selected in the "Elements"
tab applies to all possible selections.

e Click OK to accept the settings and close the
window.

The element group is shown in the "ASCET
Document Content" window, "Elements"
tab, below the combo box.

e (lick OK to accept the settings and close the
window.

If the element groups for a view are defined in a way that some elements
belong to more than one group (e.g., As Li ne for exported system constants,
Hi de for logical system constants), the actual representation results from the
processing sequence of the view options in ASCET, it is not clearly defined. In
the example, a logical, exported system constant can be displayed as line, or
hidden.

Note

When defining element groups, take care to avoid conflicts by multiple
assignments of elements to groups.

Notes

Every folder or database item can have notes associated with it. These are not
the same as comments, which are incorporated in block diagrams and printed
with those. A note is associated with a folder or database item, and becomes
part of the text of the generated documentation. In notes, information can be
included that is not part of the functional specification.

To create a note:

e Select the folder or database item that the
note is to belong to.
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% Motes Editor for: Mod_view_locals
WViews Test Segmentz  Edit

Wigws

e Select Component — Notes to add a new
note.

The notes editor opens.

- (O] x|

. | Texk Segments

default Introduction {default+developer+user)
developer Functionality
user ==
Introduction
=
-
Kl 2

A note consists of a number of text segments, each of which is assigned to a
view. A text segment can be assigned to more than one view. That way it is
not necessary to re-type the same text for different views. When a document
is generated, all text segments that belong to the selected view are included.

To create a text segment:

Automatic Documentation

¢ In the notes editor, select Text Segments —

Add.

e Enter a name for the text segment and press

<ENTER>.

The name of the text segment is listed in the
"Text Segments" pane. The new text segment
is assigned to all currently selected views.

e Type in the text for the segment in the text

entry pane underneath the "Text Segment"
pane.

The name of the current text segment is
shown as the title of the text entry pane.

e Select Text Segment —. Rename to rename

the text segment.



To edit a text segment:

Select Text Segment - Delete to delete the
text segment.

SelectEdit - Cut, Copy or Paste to edit the
text in the window.

These operations work with the standard Win-
dows clipboard and can thus be used to
exchange text with other applications.

Select Edit - Select All to select all the text
in the text entry pane.

Select Edit — Read from File to read in data
from an external file.

A copy of the source text is created, the source
file is not changed by this operation.

Select Edit — Write to File to write the text
of a note to an external file.

You are prompted for a path and a filename
and the file is stored at that location.

Select Edit — Save to save the current text
segment.

To assign a text segment to a view:

When it is created, a text segment is assigned to all the views selected in the

"Views" pane.

or
Views Text Segments

default
evelopel >>

To deassign a view:

.
Intraduction [d
Functionality

Select a text segment in the "Text Segment”
pane.

Select a view in the "Views" pane.
Select Views — Assign Views

click on the >> button.

A text segment can be assigned to more than
one view. To do so, select all views in the
"Views" pane while pressing the <CTRL> key.

Select a text segment.

Select a view in the "Views" pane.
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or

Select Text Segment - Deassign Views

click on the << button.

To view text segment assignments:

Automatic Documentation

Select a view in the "Views" pane.
Select Views — Select Text Segments.

The text segments assigned to the view are
highlighted in the "Text Segments" pane.

Select a text segment in the "Text Segments
pane.

Select Text Segments - Select Assigned
Views.

All views the text segment is assigned to are
highlighted in the "Views" pane.
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experiment environment
leave 587
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format *. amd 90 General options 41
format *. axl 91 automatic saving 41
format *. exp 90 Send E-Mail 41
format *. xnml 91 user profiles 41
item 91 Get/Set ports 198
Export options 61 conditional table 360
external editor 322 diagram item 225
close 324 element 452
end ~ mode 325 Graphical editor (1-D) 636
open 323 change display 638
External options 66 edit table 637
external options set up display 639
example 70 start 636
External tools Graphical editor (2-D) 640
options 59 change display 642
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F start 640
FILE 174 toggle perspective 641
Find Graphical editor (3-D) 643
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create 212 of block diagram 264
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floating point arithmetic 371, 412, 436 Group Table editor 466
FORK 175 group tables 465
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