
=

=

=

oq^Jlpbh=

_áåÇáåÖ=j~åì~äW=qêá`çêÉLdêÉÉåeáääë=





=

=

`çåí~Åí=aÉí~áäë=

=

bq^p=dêçìé=

ïïïKÉí~ëÖêçìéKÅçã=

=

=

=

bq^p=dãÄe=
TMQSV=píìííÖ~êíI=dÉêã~åó=

qÉäKWHQV=TNN=UVSSNJM=
c~ñWHQV=TNN=UVSSNJPMM=

ë~äÉëKÇÉ]Éí~ëKÅçã=

bq^p=fåÅK=
^åå=^êÄçêI=jf=QUNMPI=rp^=

qÉäKW=HN=UUU=bq^p=fk`=
c~ñW=HN=TPQ=VVT=VQQV=

ë~äÉëKìë]Éí~ëKÅçã=

bq^p=hKhK=
vçâçÜ~ã~=OOMJSONTI=g~é~å=

qÉäKW=HUN=QR=OOOJMVMM=
c~ñW=HUN=QR=OOOJMVRS=

ë~äÉëKàé]Éí~ëKÅçã=

bq^p=pK^KpK=
VQRUU=oìåÖáë=`ÉÇÉñI=cê~åÅÉ=

qÉäKW=HPP=ENF=RS=TM=MM=RM=
c~ñW=HPP=ENF=RS=TM=MM=RN=

ë~äÉëKÑê]Éí~ëKÅçã=

bq^p=hçêÉ~=`çK=iíÇK=
pÉçìä=NPTJUUVI=hçêÉ~=

qÉäKW=HUO=O=RTQTJMNS=
c~ñW=HUO=O=RTQTJNOM=

ë~äÉëKâê]Éí~ëKÅçã=

=

bq^p=iíÇK=
_ìêíçåJìéçåJqêÉåí=
pí~ÑÑçêÇëÜáêÉ=abNQ=OtnI=rh=

qÉäKW=HQQ=NOUP=RQ=SR=NO=
c~ñW=HQQ=NOUP=RQ=UT=ST=

ë~äÉëKìâ]Éí~ëKÅçã=

bq^p=EpÜ~åÖÜ~áF=`çKI=iíÇK=
pÜ~åÖÜ~á=OMMNOMI=mKoK=`Üáå~=

qÉäKW=HUS=ON=RMPT=OOOM=
c~ñW=HUS=ON=RMPT=OOON=

ë~äÉëKÅå]Éí~ëKÅçã=

bq^p=^ìíçãçíáîÉ=fåÇá~=mîíK=iíÇK=
_~åÖ~äçêÉ=RSM=MSUI=fåÇá~=

qÉäKW=HVN=UM=QNVN=ORUR=
c~ñW=HVN=UM=QNVN=ORUS=

ë~äÉëKáå]Éí~ëKÅçã=

=





=

=

fëëìÉ=_MMMUQJMMO= `çéóêáÖÜí=kçíáÅÉ= N=

`çéóêáÖÜí=kçíáÅÉ=

«=OMMN=J=OMMV=iáîÉaÉîáÅÉë=iíÇK=^ää=êáÖÜíë=êÉëÉêîÉÇK=

sÉêëáçåW=_MMMUQJMMO=

kç= é~êí= çÑ= íÜáë= ÇçÅìãÉåí= ã~ó= ÄÉ= êÉéêçÇìÅÉÇ= ïáíÜçìí= íÜÉ= éêáçê= ïêáííÉå=
ÅçåëÉåí= çÑ= iáîÉaÉîáÅÉë= iíÇK= = qÜÉ= ëçÑíï~êÉ= ÇÉëÅêáÄÉÇ= áå= íÜáë= ÇçÅìãÉåí= áë=
ÑìêåáëÜÉÇ=ìåÇÉê=~=äáÅÉåëÉ=~åÇ=ã~ó=çåäó=ÄÉ=ìëÉÇ=çê=ÅçéáÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=
íÜÉ=íÉêãë=çÑ=ëìÅÜ=~=äáÅÉåëÉK=

aáëÅä~áãÉê=

qÜÉ= áåÑçêã~íáçå= áå= íÜáë= ÇçÅìãÉåí= áë= ëìÄàÉÅí= íç= ÅÜ~åÖÉ= ïáíÜçìí= åçíáÅÉ= ~åÇ=
ÇçÉë= åçí= êÉéêÉëÉåí= ~= ÅçããáíãÉåí= çå= ~åó= é~êí= çÑ= iáîÉaÉîáÅÉëK= = tÜáäÉ= íÜÉ=
áåÑçêã~íáçå=Åçåí~áåÉÇ=ÜÉêÉáå=áë=~ëëìãÉÇ=íç=ÄÉ=~ÅÅìê~íÉI=iáîÉaÉîáÅÉë=~ëëìãÉë=
åç=êÉëéçåëáÄáäáíó=Ñçê=~åó=Éêêçêë=çê=çãáëëáçåëK=

få=åç=ÉîÉåí=ëÜ~ää=iáîÉaÉîáÅÉëI= áíë=ÉãéäçóÉÉëI= áíë=Åçåíê~Åíçêë=çê=íÜÉ=~ìíÜçêë=çÑ=
íÜáë=ÇçÅìãÉåí=ÄÉ=äá~ÄäÉ=Ñçê=ëéÉÅá~äI=ÇáêÉÅíI=áåÇáêÉÅíI=çê=ÅçåëÉèìÉåíá~ä=Ç~ã~ÖÉI=
äçëëÉëI=ÅçëíëI=ÅÜ~êÖÉëI=Åä~áãëI=ÇÉã~åÇëI=Åä~áã=Ñçê=äçëí=éêçÑáíëI=ÑÉÉë=çê=ÉñéÉåëÉë=
çÑ=~åó=å~íìêÉ=çê=âáåÇK=

qê~ÇÉã~êâë=

oq^JlpbhI=oq^Jqo^`b=~åÇ=iáîÉaÉîáÅÉë=~êÉ=íê~ÇÉã~êâë=çÑ=iáîÉaÉîáÅÉë=iíÇK=

táåÇçïë=~åÇ=jpJalp=~êÉ=íê~ÇÉã~êâë=çÑ=jáÅêçëçÑí=`çêéK=

lpbhLsau=áë=~=íê~ÇÉã~êâ=çÑ=páÉãÉåë=^dK=

^ää= çíÜÉê= éêçÇìÅí= å~ãÉë= ~êÉ= íê~ÇÉã~êâë= çê= êÉÖáëíÉêÉÇ= íê~ÇÉã~êâë= çÑ= íÜÉáê=
êÉëéÉÅíáîÉ=çïåÉêëK=





`
ç
å
íÉ
å
íë=

=

fëëìÉ=_MMMUQJMMO= `çåíÉåíë= P=

`çåíÉåíë=

N ^Äçìí=íÜáë=dìáÇÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK T 

NKN tÜç=pÜçìäÇ=oÉ~Ç=íÜáë=dìáÇÉ\KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK T 

NKO `çåîÉåíáçåë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK T 

O qççäÅÜ~áå=fëëìÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK V 

OKN `çãéáäÉê KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK V 

OKO ^ëëÉãÄäÉê KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK V 

OKP iáåâÉêLiçÅ~íçêKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NM 

OKPKN aáêÉÅí=^ÇÇêÉëëáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NN 

OKQ aÉÄìÖÖÉê KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NN 

P q~êÖÉí=e~êÇï~êÉ=fëëìÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NP 

PKN fåíÉêêìéíë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NP 

PKNKN fåíÉêêìéí=iÉîÉäë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NP 

PKNKO fåíÉêêìéí=sÉÅíçêëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NP 

PKNKP `~íÉÖçêó=N=e~åÇäÉêë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NQ 



`
ç
å
íÉ
å
íë
=

=

Q= `çåíÉåíë= fëëìÉ=_MMMUQJMMO=

PKNKQ `~íÉÖçêó=O=e~åÇäÉêë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NQ 

PKNKR sÉÅíçê=q~ÄäÉ=fëëìÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NQ 

PKNKS sÉÅíçê=q~ÄäÉ=dÉåÉê~íáçå=bå~ÄäÉÇ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NQ 

PKNKT sÉÅíçê=q~ÄäÉ=dÉåÉê~íáçå=aáë~ÄäÉÇ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NR 

PKNKU fl=mêáîáäÉÖÉ=jçÇÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NS 

PKNKV fåíÉêêìéí=mêáçêáíáÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NS 

PKNKNM píê~áÖÜíÑçêï~êÇKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NS 

PKNKNN pÉêá~äáòÉÇ=`~íÉÖçêó=O=fpoëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NT 

PKNKNO pÉêá~äáòÉÇ=`~íÉÖçêó=N=fpoëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NT 

PKNKNP aÉÑ~ìäí=fåíÉêêìéí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NU 

PKO oÉÖáëíÉê=pÉííáåÖë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NU 

PKP pí~Åâ=rë~ÖÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NU 

PKPKN kìãÄÉê=çÑ=pí~Åâë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NU 

PKPKO pí~Åâ=rë~ÖÉ=ïáíÜáå=^mf=`~ääë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NV 

PKPKP pí~Åâ=jçÇÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NV 

PKPKQ fåáíá~ä=pí~Åâ=mçáåíÉê KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NV 

PKPKR `çåíÉñí=p~îÉ=^êÉ~ë=E`p^ëFKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OM 

PKPKS `~ää=aÉéíÜ=`çìåíÉêKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OM 

Q m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK ON 

QKN cìåÅíáçå~äáíó KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK ON 

QKO e~êÇï~êÉ=oÉëçìêÅÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OO 

QKOKN olj=~åÇ=o^j=lîÉêÜÉ~Çë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OO 

QKOKO olj=~åÇ=o^j=Ñçê=lpbh=lp=lÄàÉÅíë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OP 

QKOKP páòÉ=çÑ=iáåâ~ÄäÉ=jçÇìäÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OU 

QKOKQ oÉëÉêîÉÇ=e~êÇï~êÉ=oÉëçìêÅÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK QO 

QKP mÉêÑçêã~åÅÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK QO 

QKPKN bñÉÅìíáçå=qáãÉë=Ñçê=oq^Jlpbh=^mf=`~ääë KKKKKKKKKKKKKKKKKKKKKKKKKK QO 

QKPKO lp=pí~êíJìé=qáãÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK RO 

QKPKP fåíÉêêìéí=i~íÉåÅáÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK RO 

QKPKQ q~ëâ=pïáíÅÜáåÖ=qáãÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK RP 

QKQ `çåÑáÖìê~íáçå=çÑ=oìåJíáãÉ=`çåíÉñí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK RS 

R fåäáåÉ=fåíÉêêìéí=`çåíêçä=^mf=`~ääëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK SM 

S sÉêëáçå=RKMKN KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK SN 



`
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=

fëëìÉ=_MMMUQJMMO= `çåíÉåíë= R=

SKN tçêâ~êçìåÇ=Ñçê=páäáÅçå=fëëìÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK SN 

SKO pÉÅíáçå=k~ãÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK SN 





N
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=

=

fëëìÉ=_MMMUQJMMO= ^Äçìí=íÜáë=dìáÇÉ= T=

N ^Äçìí=íÜáë=dìáÇÉ=

qÜáë=ÖìáÇÉ=éêçîáÇÉë=í~êÖÉíJëéÉÅáÑáÅ=áåÑçêã~íáçå=Ñçê=íÜÉ=qêá`çêÉLdêÉÉåeáääë=éçêí=
çÑ= iáîÉaÉîáÅÉëÛ= oq^JlpbhK= = fí= ëìééäÉãÉåíë= íÜÉ=ãçêÉ= ÖÉåÉê~ä= áåÑçêã~íáçå= áå=
íÜÉ=oq^Jlpbh=rëÉê=dìáÇÉK=

^=éçêí= áë=ÇÉÑáåÉÇ=~ë=~=ëéÉÅáÑáÅ=í~êÖÉí=ãáÅêçÅçåíêçääÉêLí~êÖÉí=íççäÅÜ~áå=é~áêáåÖK==
qÜáë= ÖìáÇÉ= íÉääë= óçì= ~Äçìí= áåíÉÖê~íáçå= áëëìÉë=ïáíÜ= óçìê= í~êÖÉí= íççäÅÜ~áå= ~åÇ=
áëëìÉë= íÜ~í= óçì= åÉÉÇ= íç= ÄÉ= ~ï~êÉ= çÑ=ïÜÉå= ìëáåÖ= oq^Jlpbh= çå= óçìê= í~êÖÉí=
Ü~êÇï~êÉK= = mçêí= ëéÉÅáÑáÅ= é~ê~ãÉíÉêë= çÑ= áãéäÉãÉåí~íáçå= ~êÉ= ~äëç= éêçîáÇÉÇI=
ÖáîáåÖ= íÜÉ= o^j= ~åÇ= olj= êÉèìáêÉãÉåíë= Ñçê= É~ÅÜ= çÄàÉÅí= áå= íÜÉ= oq^Jlpbh=
`çãéçåÉåí= ~åÇ= ÉñÉÅìíáçå= íáãÉë= Ñçê= É~ÅÜ= ^mf= Å~ää= íç= íÜÉ= oq^Jlpbh=
`çãéçåÉåíK=

NKN tÜç=pÜçìäÇ=oÉ~Ç=íÜáë=dìáÇÉ\=

qÜÉ= êÉ~ÇÉê= ëÜçìäÇ= Ü~îÉ= ~å= ìåÇÉêëí~åÇáåÖ= çÑ= êÉ~ä= íáãÉ= ÉãÄÉÇÇÉÇ=
éêçÖê~ããáåÖ=áå=~å=lpbh=ÅçåíÉñíK==vçì=ëÜçìäÇ=êÉ~Ç=íÜáë=ÖìáÇÉ=áÑ=óçì=ï~åí=íç=
âåçï=äçïJäÉîÉä=íÉÅÜåáÅ~ä= áåÑçêã~íáçå=íç= áåíÉÖê~íÉ=íÜÉ=oq^Jlpbh=`çãéçåÉåí=
áåíç=óçìê=~ééäáÅ~íáçåK=

NKO `çåîÉåíáçåë=

fãéçêí~åíW= kçíÉë= íÜ~í= ~ééÉ~ê= äáâÉ= íÜáë= Åçåí~áå= áãéçêí~åí= áåÑçêã~íáçå= íÜ~í=
óçì=åÉÉÇ=íç=ÄÉ=~ï~êÉ=çÑK= =j~âÉ=ëìêÉ=íÜ~í=óçì=êÉ~Ç=íÜÉã=Å~êÉÑìääó=~åÇ=íÜ~í=
óçì=Ñçääçï=~åó=áåëíêìÅíáçåë=íÜ~í=óçì=~êÉ=ÖáîÉåK=

mçêí~ÄáäáíóW=kçíÉë=íÜ~í=~ééÉ~ê= äáâÉ=íÜáë=ÇÉëÅêáÄÉ=íÜáåÖë=íÜ~í=óçì=ïáää=åÉÉÇ=íç=
âåçï=áÑ=óçì=ï~åí=íç=ïêáíÉ=ÅçÇÉ=íÜ~í=ïáää=ïçêâ=çå=~åó=éêçÅÉëëçê=êìååáåÖ=íÜÉ=
oq^Jlpbh=`çãéçåÉåíK=

mêçÖê~ã=ÅçÇÉI=ÑáäÉ=å~ãÉëI=`=íóéÉë=~åÇ=ëóãÄçäëI=~åÇ=oq^Jlpbh=^mf=Å~ää=å~ãÉë=
~ää=~ééÉ~ê= áå= íÜÉ=courier= íóéÉÑ~ÅÉK= =tÜÉå=íÜÉ=å~ãÉ=çÑ=~å=çÄàÉÅí= áë=ã~ÇÉ=
~î~áä~ÄäÉ=íç=íÜÉ=éêçÖê~ããÉê=íÜÉ=å~ãÉ=~äëç=~ééÉ~êë=áå=íÜÉ=courier=íóéÉÑ~ÅÉI=
ëçI=Ñçê=Éñ~ãéäÉI=~=í~ëâ=å~ãÉÇ=q~ëâN=~ééÉ~êë=~ë=~=í~ëâ=Ü~åÇäÉ=Å~ääÉÇ=Task1K=





O
KN
=

=

fëëìÉ=_MMMUQJMMO= qççäÅÜ~áå=fëëìÉë= V=

O qççäÅÜ~áå=fëëìÉë=

qÜáë=ÅÜ~éíÉê=Åçåí~áåë= áãéçêí~åí=ÇÉí~áäë=~Äçìí=oq^Jlpbh=~åÇ=óçìê= íççäÅÜ~áåK==
^=éçêí=çÑ= íÜÉ=oq^Jlpbh=`çãéçåÉåí= áë= ëéÉÅáÑáÅ= íç=ÄçíÜ=íÜÉ=í~êÖÉí=Ü~êÇï~êÉ=
~åÇ= ~= ëéÉÅáÑáÅ= îÉêëáçå=çÑ= íÜÉ= ÅçãéáäÉê= íççäÅÜ~áåK= =vçì=ãìëí=ã~âÉ= ëìêÉ= íÜ~í=
óçì=ÄìáäÇ=óçìê=~ééäáÅ~íáçå=ïáíÜ=íÜÉ=ëìééçêíÉÇ=íççäÅÜ~áåK===

fÑ=óçì=~êÉ=áåíÉêÉëíÉÇ=áå=ìëáåÖ=~=ÇáÑÑÉêÉåí=îÉêëáçå=çÑ=íÜÉ=ë~ãÉ=íççäÅÜ~áåI=éäÉ~ëÉ=
Åçåí~Åí=iáîÉaÉîáÅÉë=íç=ÅçåÑáêã=ïÜÉíÜÉê=çê=åçí=íÜáë=áë=éçëëáÄäÉK=

OKN `çãéáäÉê=

qÜÉ=oq^Jlpbh=`çãéçåÉåí=ï~ë=Äìáäí=ìëáåÖ=íÜÉ=ÑçääçïáåÖ=ÅçãéáäÉêW=
 

sÉåÇçê= dêÉÉå=eáääë=pçÑíï~êÉI=fåÅK=

`çãéáäÉê= ``qof=

sÉêëáçå= jriqf=îRKNKP=qêá`çêÉ=Em~íÅÜ=^F=
 

qÜÉ= Åçãéìäëçêó= ÅçãéáäÉê= çéíáçåë= Ñçê= ~ééäáÅ~íáçå= ÅçÇÉ= ~êÉ= ëÜçïå= áå= íÜÉ=
ÑçääçïáåÖ=í~ÄäÉW=

 

léíáçå= aÉëÅêáéíáçå=

-cpu=<cpu> pÉäÉÅí=í~êÖÉí=`mr=
 

qÜÉ=`=ÑáäÉ=íÜ~í=oq^Jlpbh=ÖÉåÉê~íÉë=Ñêçã=óçìê=lfi=ÅçåÑáÖìê~íáçå=ÑáäÉ=áë=Å~ääÉÇ=
osekdefs.cK= = qÜáë= ÑáäÉ=ÇÉÑáåÉë= ÅçåÑáÖìê~íáçå=é~ê~ãÉíÉêë= Ñçê= íÜÉ=oq^Jlpbh=
`çãéçåÉåí=ïÜÉå=êìååáåÖ=óçìê=~ééäáÅ~íáçåK=

qÜÉ= Åçãéìäëçêó= ÅçãéáäÉê= çéíáçåë= Ñçê= osekdefs.c= ~êÉ= ëÜçïå= áå= íÜÉ=
ÑçääçïáåÖ=í~ÄäÉW=

 

léíáçå= aÉëÅêáéíáçå=

-cpu=<cpu> pÉäÉÅí=í~êÖÉí=`mr=
 

qÜÉ=éêçÜáÄáíÉÇ=ÅçãéáäÉê=çéíáçåë=Ñçê=osekdefs.c=~êÉ=ëÜçïå=áå=íÜÉ=ÑçääçïáåÖ=
í~ÄäÉW=

 

léíáçå= aÉëÅêáéíáçå=

-g dÉåÉê~íÉ=ÇÉÄìÖÖáåÖ=áåÑçêã~íáçå=
 

qç= ëìééçêí= íÜÉ=ìëÉ=çÑ=ãìäíáéäÉ=`mr=ÅçåÑáÖìê~íáçåë= íÜÉ=ÉåîáêçåãÉåí= î~êá~ÄäÉ=
`mr|qvmb=ëÜçìäÇ=ÄÉ=ëÉí=ìé=íç=ã~íÅÜ=íÜÉ=ÇÉëáêÉÇ=`mr=í~êÖÉí=EÉKÖK=q`NTVSFK=

qÜÉ=ëí~êíìé=ÅçÇÉ=ëìééäáÉÇ=ïáíÜ=íÜÉ=dêÉÉå=eáääë=íççäëÉí=áë=Ñìääó=Åçãé~íáÄäÉ=ïáíÜ=
oq^Jlpbh=~åÇ=ÇçÉë=åçí=êÉèìáêÉ=ãçÇáÑáÅ~íáçåK=

OKO ^ëëÉãÄäÉê=

qÜÉ=oq^Jlpbh=`çãéçåÉåí=ï~ë=Äìáäí=ìëáåÖ=íÜÉ=ÑçääçïáåÖ=~ëëÉãÄäÉêW=



O
KP
=

=

NM= qççäÅÜ~áå=fëëìÉë= fëëìÉ=_MMMUQJMMO=

 

sÉåÇçê= dêÉÉå=eáääë=pçÑíï~êÉI=fåÅK=

^ëëÉãÄäÉê= ^poqf=

sÉêëáçå= jriqf=îRKNKP=qêá`çêÉ=Em~íÅÜ=^F=
 

qÜÉ= Åçãéìäëçêó= ~ëëÉãÄäÉê= çéíáçåë= Ñçê= ~ééäáÅ~íáçå= ÅçÇÉ= ~êÉ= ëÜçïå= áå= íÜÉ=
ÑçääçïáåÖ=í~ÄäÉW=

 

léíáçå= aÉëÅêáéíáçå=

-cpu=<cpu> pÉäÉÅí=í~êÖÉí=`mr=
 

qÜÉ=~ëëÉãÄäó=ÑáäÉ=íÜ~í=oq^Jlpbh=ÖÉåÉê~íÉë=Ñêçã=óçìê=lfi=ÅçåÑáÖìê~íáçå=ÑáäÉ=áë=
Å~ääÉÇ=osgen.triK= = qÜáë= ÑáäÉ= ÇÉÑáåÉë= ÅçåÑáÖìê~íáçå= é~ê~ãÉíÉêë= Ñçê= íÜÉ= oq^J
lpbh=`çãéçåÉåí=ïÜÉå=êìååáåÖ=óçìê=~ééäáÅ~íáçåK=

OKP iáåâÉêLiçÅ~íçê=

få=~ÇÇáíáçå=íç=íÜÉ=ëÉÅíáçåë=ìëÉÇ=Äó=~ééäáÅ~íáçå=ÅçÇÉI=íÜÉ=ÑçääçïáåÖ=oq^Jlpbh=
ëÉÅíáçåë=ãìëí=ÄÉ=äçÅ~íÉÇW=

 

pÉÅíáçåë= oljLo^j= aÉëÅêáéíáçå=
os_text olj= oq^Jlpbh=äáÄê~êó=ÅçÇÉ=

os_intvec_* olj= oq^Jlpbh=áåíÉêêìéí=ïê~ééÉêë=

os_pid olj= oq^Jlpbh=êÉ~ÇJçåäó=Ç~í~=

os_pird olj= oq^Jlpbh=áåáíá~äáò~íáçå=Ç~í~=

os_pnird olj= oq^Jlpbh=áåáíá~äáò~íáçå=Ç~í~=

os_pir o^j= oq^Jlpbh=áåáíá~äáòÉÇ=Ç~í~X=áåáíá~äáòÉÇ=Äó=
pí~êílpEF=

os_pir2 o^j= oq^Jlpbh=áåáíá~äáòÉÇ=Ç~í~X=ãìëí=ÄÉ=áåáíá~äáòÉÇ=
ÇìêáåÖ=`Jëí~êíìé=

os_pnir o^j= oq^Jlpbh=pa^=áåáíá~äáòÉÇ=Ç~í~X=áåáíá~äáòÉÇ=Äó=
pí~êílpEF=

os_pnir2 o^j= oq^Jlpbh=pa^=áåáíá~äáòÉÇ=Ç~í~X=ãìëí=ÄÉ=
áåáíá~äáòÉÇ=ÇìêáåÖ=`Jëí~êíìé=

os_pur o^j= oq^Jlpbh=ìåáåáíá~äáòÉÇ=Ç~í~X=ãìëí=ÄÉ=òÉêçÉÇ=
ÇìêáåÖ=`Jëí~êíìé=

os_pnur o^j= oq^Jlpbh=pa^=ìåáåáíá~äáòÉÇ=Ç~í~X=ãìëí=ÄÉ=
òÉêçÉÇ=ÇìêáåÖ=`Jëí~êíìé=

os_cntr o^j= oq^Jlpbh=pa^=ìåáåáíá~äáòÉÇ=Ç~í~X=ãìëí=ÄÉ=
òÉêçÉÇ=ÇìêáåÖ=`Jëí~êíìé=

os_trace_ram o^j= oq^Jqo^`b=ìåáåáíá~äáòÉÇ=Ç~í~X=ãìëí=ÄÉ=òÉêçÉÇ=
ÇìêáåÖ=`Jëí~êíìé=

 

få=ëçãÉ=Å~ëÉëI=ëÉÅíáçåë=éêçÇìÅÉÇ=Äó=íÜÉ= äáåâÉê=ãìëí=ÄÉ= äçÅ~íÉÇ=~ÅÅçêÇáåÖ=íç=
ëéÉÅá~ä= Åçåëíê~áåíëK= = qÜÉ= ÑçääçïáåÖ= í~ÄäÉ= áåÇáÅ~íÉë= ïÜáÅÜ= ëÉÅíáçåë= ãìëí= ÄÉ=
äçÅ~íÉÇ=ïáíÜ=ïÜáÅÜ=é~êíáÅìä~ê=Åçåëíê~áåíëW=



O
KQ
=

=

fëëìÉ=_MMMUQJMMO= qççäÅÜ~áå=fëëìÉë= NN=

 

pÉÅíáçåë= `çåëíê~áåíë=

os_pnir jìëí=ÄÉ=äáåâÉÇ=ïáíÜáå=SQh_=~ÑíÉê=.sdabase=

os_pnir2 jìëí=ÄÉ=äáåâÉÇ=ïáíÜáå=SQh_=~ÑíÉê=.sdabase=

os_pnur jìëí=ÄÉ=äáåâÉÇ=ïáíÜáå=SQh_=~ÑíÉê=.sdabase=

os_cntr jìëí=ÄÉ=äáåâÉÇ=ïáíÜáå=SQh_=~ÑíÉê=.sdabase=
 

qÜÉ=oq^Jlpbh=`çãéçåÉåí=êÉèìáêÉë=íÜÉ=ìëÉê=ëí~Åâ=íç=ÄÉ=èì~Ç=ïçêÇ=~äáÖåÉÇK=
qÜáë= áë= ÇÉãçåëíê~íÉÇ= áå= íÜÉ= äáåâÉê= ÇáêÉÅíáîÉ= ÑáäÉ= ëìééäáÉÇ= ïáíÜ= íÜÉ= Éñ~ãéäÉ=
~ééäáÅ~íáçåK=

fãéçêí~åíW= qÜÉ= oq^Jlpbh= `çãéçåÉåí=ã~âÉë= ìëÉ= çÑ= êÉä~íáîÉ= OQJÄáí= ëáÖåÉÇ=
~ÇÇêÉëëáåÖ=ãçÇÉK=qÜáë=ãÉ~åë=íÜÉ=äáÄê~êó=ãìëí=ÄÉ=Åçåí~áåÉÇ=ïáíÜáå=~=NSjÄóíÉ=
ãÉãçêó=ÄäçÅâK=POJÄáí=~ÇÇêÉëëáåÖ=áë=ìëÉÇ=ÉñíÉêå~ääó=éêçîáÇáåÖ=åç=êÉëíêáÅíáçåë=çå=
éä~ÅÉãÉåí=çÑ=ìëÉê=ÅçÇÉ=~åÇ=Ç~í~K=

cçê=áãéêçîÉÇ=éÉêÑçêã~åÅÉI=íÜÉ=oq^Jlpbh=`çãéçåÉåí=ìëÉë=~=ëã~ää=~ãçìåí=çÑ=
o^j=Ç~í~=íÜ~í=ëÜçìäÇ=ÄÉ=äçÅ~íÉÇ=áå=~=ëÉÅíáçå=íÜ~í=áë=~ÇÇêÉëë~ÄäÉ=ïáíÜ=~=ëáÖåJ
ÉñíÉåÇÉÇ=NSJÄáí=çÑÑëÉí=Ñêçã=~ÇÇêÉëë=êÉÖáëíÉê=^M=EáKÉK=íÜÉ=pa^FK==mäÉ~ëÉ=êÉÑÉê=íç=
íÜÉ=ÅçãéáäÉê=ÇçÅìãÉåí~íáçå=çå=íÜÉ=ìëÉ=çÑ=íÜáë=ëÉÅíáçåK=

OKPKN aáêÉÅí=^ÇÇêÉëëáåÖ=

_ó= ÇÉÑ~ìäí= POJÄáí= ~ÇÇêÉëëáåÖ= áë= ìëÉÇ= ÄÉíïÉÉå= ~ééäáÅ~íáçå= ÅçÇÉ= ~åÇ= íÜÉ=
oq^Jlpbh= `çãéçåÉåí= ëç= íÜ~í= íÜÉ= ÉåíáêÉ=ãÉãçêó= ëé~ÅÉ= Å~å= ÄÉ= ëìééçêíÉÇK==
qÜÉ=oq^Jlpbh=ÅçãéçåÉåí=Å~å=~äëç=ìëÉ=ÇáêÉÅí=~ÇÇêÉëëáåÖ=íç=êÉÇìÅÉ=íÜÉ=ÅçÇÉ=
ëáòÉ= ~åÇ= áãéêçîÉ= éÉêÑçêã~åÅÉK= = aáêÉÅí= ~ÇÇêÉëëáåÖ= êÉèìáêÉë= íÜ~í= ~ää= ÅçÇÉ=
çÄàÉÅíë= ãìëí= ÄÉ= äçÅ~íÉÇ= ÉáíÜÉê= ïáíÜáå= ~= êÉä~íáîÉ= ëáÖåÉÇ= OQJÄáí= Çáëéä~ÅÉãÉåí=
~ÇÇêÉëë= ê~åÖÉ= çÑ= íÜÉ= ÅìêêÉåí= ~ÇÇêÉëëI= çê= ~å= ~ÄëçäìíÉ= ÇáëéOQ= ~ÇÇêÉëë= ê~åÖÉ=
EpÉÉ= íÜÉ= fåÑáåÉçå= îNKP= fåëíêìÅíáçå= ëÉí= ã~åì~ä= Ñçê= ÑìêíÜÉê= ÇÉí~áäëFK= = qÜÉëÉ=
~ÇÇêÉëë=ê~åÖÉë=ÅçîÉê=ÉáíÜÉê=~=œNS=jÄóíÉë=êÉÖáçå=Ñêçã=íÜÉ=ÅìêêÉåí=~ÇÇêÉëëI=çê=
íÜÉ= Ñáêëí= O=jÄóíÉë= çÑ= ÉîÉêó= ORS=jÄóíÉëK= = aáêÉÅí= ~ÇÇêÉëëáåÖ= Å~ååçí= ÄÉ= ìëÉÇ=
ÄÉíïÉÉå=ÅçÇÉ=çÄàÉÅíë=äçÅ~íÉÇ=áå=íÜÉ=áåíÉêå~ä=ci^pe=ãÉãçêó=~åÇ=íÜÉ=ÉñíÉêå~ä=
ãÉãçêó= êÉÖáçåë= çê= áå= íÜÉ= `po^j= çÑ= îNKP= `mrëK= = qç= ã~âÉ= ìëÉ= çÑ= ÇáêÉÅí=
~ÇÇêÉëëáåÖ= ~ééäáÅ~íáçå= ÅçÇÉ= ëÜçìäÇ= ÄÉ= ÅçãéáäÉÇ= ïáíÜ= íÜÉ= ã~Åêç=
OS_DIRECT_CALLS=ÇÉÑáåÉÇK=

=

OKQ aÉÄìÖÖÉê=

loqf=áë=íÜÉ=lpbh=oìåJqáãÉ=fåíÉêÑ~ÅÉ=íÜ~í=áë=ëìééçêíÉÇ=Äó=oq^JlpbhK==pìééçêí=
áë= éêçîáÇÉÇ= Ñçê= íÜÉ= ÇÉÄìÖÖÉêë= áå= íÜÉ= ÑçääçïáåÖ= í~ÄäÉK= = cìêíÜÉê= áåÑçêã~íáçå=
~Äçìí=loqf=Ñçê=oq^Jlpbh=Å~å=ÄÉ=ÑçìåÇ=áå=íÜÉ=oq^Jlpbh=loqf=dìáÇÉK=

 

loqf=Åçãé~íáÄäÉ=ÇÉÄìÖÖÉêë= i~ìíÉêÄ~ÅÜ=qo^`bPO=E_ìáäÇ=NPTRNJNRQVV=çê=ä~íÉêF=
 





P
KN
=

=

fëëìÉ=_MMMUQJMMO= q~êÖÉí=e~êÇï~êÉ=fëëìÉë= NP=

P q~êÖÉí=e~êÇï~êÉ=fëëìÉë=

PKN fåíÉêêìéíë=

qÜáë= ëÉÅíáçå= Éñéä~áåë= íÜÉ= áãéäÉãÉåí~íáçå=çÑ= oq^JlpbhÛë= áåíÉêêìéí=ãçÇÉä= Ñçê=
qêá`çêÉLdêÉÉåeáääëK= vçì= Å~å= ÑáåÇ= çìí= ãçêÉ= ~Äçìí= ÅçåÑáÖìêáåÖ= áåíÉêêìéíë= Ñçê=
oq^Jlpbh=áå=íÜÉ=oq^Jlpbh=rëÉê=dìáÇÉK=

PKNKN fåíÉêêìéí=iÉîÉäë=

få=oq^Jlpbh=áåíÉêêìéíë=~êÉ=~ääçÅ~íÉÇ=~å=fåíÉêêìéí=mêáçêáíó=iÉîÉä=EfmiFK==qÜáë=áë=~=
éêçÅÉëëçê=áåÇÉéÉåÇÉåí=~Äëíê~Åíáçå=çÑ=íÜÉ=áåíÉêêìéí=éêáçêáíáÉë=íÜ~í=~êÉ=~î~áä~ÄäÉ=
çå=íÜÉ=í~êÖÉí=Ü~êÇï~êÉK==vçì=Å~å=ÑáåÇ=çìí=ãçêÉ=~Äçìí=fmië=áå=íÜÉ=oq^Jlpbh=
rëÉê= dìáÇÉK= = qÜÉ= Ü~êÇï~êÉ= áåíÉêêìéí= ÅçåíêçääÉê= áë= Éñéä~áåÉÇ= áå= íÜÉ= fåÑáåÉçå=
qêá`çêÉ=rëÉêDë=j~åì~ä=J=póëíÉã=råáíëK===

qÜÉ=ÑçääçïáåÖ=í~ÄäÉ=ëÜçïë=Üçï=oq^Jlpbh=fmië=êÉä~íÉ=íç=áåíÉêêìéí=éêáçêáíáÉë=çå=
íÜÉ=í~êÖÉí=Ü~êÇï~êÉW=

 

fmi=s~äìÉ= ``mk=cáÉäÇ=lÑ=f`o=oÉÖáëíÉê= aÉëÅêáéíáçå=

M= M= rëÉê=äÉîÉä=

NJORR= NJORR= `~íÉÖçêó=N=~åÇ=O=áåíÉêêìéíë=
 

PKNKO fåíÉêêìéí=sÉÅíçêë=

cçê= íÜÉ= ~ääçÅ~íáçå= çÑ= `~íÉÖçêó= N= ~åÇ= `~íÉÖçêó= O= áåíÉêêìéí= Ü~åÇäÉêë= íç=
áåíÉêêìéí=îÉÅíçêë=çå=óçìê=í~êÖÉí=Ü~êÇï~êÉI=íÜÉ=ÑçääçïáåÖ=êÉëíêáÅíáçåë=~ééäóW=

 

sÉÅíçê= iÉÖ~äáíó=
NJORR= `~íÉÖçêó=NK=kçíÉ=~ää=`~íÉÖçêó=N=áåíÉêêìéí=îÉÅíçêë=

ãìëí=ÄÉ=ÅçåÑáÖìêÉÇ=íç=ÄÉ=ÜáÖÜÉê=íÜ~å=íÜÉ=ÜáÖÜÉëí=
`~íÉÖçêó=O=áåíÉêêìéí=îÉÅíçêK=

NJORR= `~íÉÖçêó=O=
 

qÜÉ=î~äáÇ=Ä~ëÉ=~ÇÇêÉëëÉë=Ñçê=íÜÉ=îÉÅíçê=í~ÄäÉ=~êÉW=
 

_~ëÉ=^ÇÇêÉëë= kçíÉë=
_fs= pÉí=Äó=íÜáë=êÉÖáëíÉêK=jìëí=ÄÉ=~äáÖåÉÇ=íç=~=éçïÉêJçÑJ

íïç=ÄçìåÇ~êóI=ÇÉéÉåÇÉåí=çå=íÜÉ=ê~åÖÉ=çÑ=éêáçêáíáÉë=
ìëÉÇK=pÉÉ=qêá`çêÉ=^êÅÜáíÉÅíìêÉ=ã~åì~ä=Ñçê=~=Ñìää=
Éñéä~å~íáçåK=

 



P
KN
=

=

NQ= q~êÖÉí=e~êÇï~êÉ=fëëìÉë= fëëìÉ=_MMMUQJMMO=

PKNKP `~íÉÖçêó=N=e~åÇäÉêë=

`~íÉÖçêó=N=áåíÉêêìéí=ëÉêîáÅÉ=êçìíáåÉë=EfpoëF=ãìëí=ÅçêêÉÅíäó=Ü~åÇäÉ=íÜÉ=áåíÉêêìéí=
ÅçåíÉñí= íÜÉãëÉäîÉëI=ïáíÜçìí= ëìééçêí= Ñêçã=íÜÉ=çéÉê~íáåÖ=ëóëíÉãK= =qÜÉ=dêÉÉå=
eáääë= pçÑíï~êÉI= fåÅK= `= ÅçãéáäÉê= Å~å= ÖÉåÉê~íÉ= ~ééêçéêá~íÉ= áåíÉêêìéí= Ü~åÇäáåÖ=
ÅçÇÉ= Ñçê=~=`= ÑìåÅíáçå=ÇÉÅçê~íÉÇ=ïáíÜ= íÜÉ=__interrupt= ÑìåÅíáçå=èì~äáÑáÉêK==
vçì=Å~å=ÑáåÇ=çìí=ãçêÉ=áå=óçìê=ÅçãéáäÉê=ÇçÅìãÉåí~íáçåK=

PKNKQ `~íÉÖçêó=O=e~åÇäÉêë=

`~íÉÖçêó= O= fpoë= ~êÉ= éêçîáÇÉÇ= ïáíÜ= ~= `= ÑìåÅíáçå= ÅçåíÉñí= Äó= íÜÉ= oq^Jlpbh=
`çãéçåÉåíI= ëáåÅÉ= íÜÉ= oq^Jlpbh= `çãéçåÉåí= Ü~åÇäÉë= íÜÉ= áåíÉêêìéí= ÅçåíÉñí=
áíëÉäÑK= =qÜÉ=Ü~åÇäÉêë=~êÉ=ïêáííÉå=ìëáåÖ= íÜÉ=lpbh=lp=ëí~åÇ~êÇ=ISR()=ã~ÅêçI=
ëÜçïå=áå=`çÇÉ=bñ~ãéäÉ=PWNK=

#include “MyISR.h” 

ISR(MyISR) { 

  /* Handler routine */ 

} 

`çÇÉ=bñ~ãéäÉ=PWN=J=`~íÉÖçêó=O=fpo=fåíÉêêìéí=e~åÇäÉê=

vçì=ãìëí= åçí= áåëÉêí= ~= êÉíìêå= Ñêçã= áåíÉêêìéí= áåëíêìÅíáçå= áå= ëìÅÜ= ~= ÑìåÅíáçåK==
qÜÉ=êÉíìêå=áë=Ü~åÇäÉÇ=~ìíçã~íáÅ~ääó=Äó=íÜÉ=oq^Jlpbh=`çãéçåÉåíK=

PKNKR sÉÅíçê=q~ÄäÉ=fëëìÉë=

qÜÉ= ÑçääçïáåÖ= í~ÄäÉ= ëÜçïë= íÜÉ= ëóåí~ñ= Ñçê= ä~ÄÉäë= ~íí~ÅÜÉÇ= íç= oq^Jlpbh=
`~íÉÖçêó=O=áåíÉêêìéí=Ü~åÇäÉêëK=

 

sÉÅíçê=içÅ~íáçå= i~ÄÉä=

BIV + 0x0020 os_wrapper_01 

BIV + 0x0040 os_wrapper_02 

Á= Á=

BIV + 0x1fe0 os_wrapper_ff 
 

qÜÉ=ãÉ~åáåÖ=çÑ=íÜÉ=çéíáçå=áå=íÜÉ=oq^Jlpbh=drf=íç=NÖÉåÉê~íÉ=îÉÅíçê=í~ÄäÉÒ=áë=
ÅçåëáÇÉêÉÇ=íç=ÄÉ=NìëÉ=íÜÉ=dêÉÉå=eáääë=îÉÅíçê=í~ÄäÉ=áå=libarch.aKÒ=

PKNKS sÉÅíçê=q~ÄäÉ=dÉåÉê~íáçå=bå~ÄäÉÇ=

fÑ=íÜÉ=çéíáçå=áë=Éå~ÄäÉÇI=`~íÉÖçêó=O=áåíÉêêìéí=ïê~ééÉêë=ïáää=ÄÉ=ÖÉåÉê~íÉÇ=ëìÅÜ=
íÜ~í=íÜÉ=dêÉÉå=eáääë=îÉÅíçê=í~ÄäÉ=àìãéë=íç=íÜÉãK=b~ÅÜ=ïê~ééÉê=ïáää=ÄÉ=éä~ÅÉÇ=
áå= ~=ìåáèìÉ= ëÉÅíáçå=os_intvec_vvI=ïÜÉêÉ= îî= ÅçêêÉëéçåÇë=ïáíÜ= íÜÉ= îÉÅíçê=
åìãÄÉêK=qÜÉêÉ=áë=åç=êÉëíêáÅíáçå=çå=ïÜÉêÉ=íÜÉëÉ=ëÉÅíáçåë=ã~ó=ÄÉ=éä~ÅÉÇI=ëçI=Ñçê=
Éñ~ãéäÉI=íÜÉó=ã~ó=ÄÉ=ÖêçìéÉÇ=íçÖÉíÜÉê=áåíç=çåÉ=ëÉÅíáçå=áå=íÜÉ=äáåâÉê=ÇáêÉÅíáîÉ=
ÑáäÉI=~ë=ÑçääçïëW=



P
KN
=

=

fëëìÉ=_MMMUQJMMO= q~êÖÉí=e~êÇï~êÉ=fëëìÉë= NR=

os_intvec ALIGN(2) : {"*(os_intvec_*)"} > . 

=`~íÉÖçêó= N= áåíÉêêìéí= ÑìåÅíáçåë= ã~ó= ÄÉ= ïêáííÉå= ìëáåÖ= íÜÉ= __interrupt=
èì~äáÑáÉêK=

PKNKT sÉÅíçê=q~ÄäÉ=dÉåÉê~íáçå=aáë~ÄäÉÇ=

fÑ= íÜÉ=NÖÉåÉê~íÉ=îÉÅíçê=í~ÄäÉÒ=çéíáçå= áë=Çáë~ÄäÉÇI=~ää= êÉÑÉêÉåÅÉë=íç=íÜÉ=dêÉÉå=
eáääë= îÉÅíçê= í~ÄäÉ= ~êÉ= êÉãçîÉÇK= qÜÉ= áåíÉêêìéí= ïê~ééÉêë= ëÜçìäÇ= ÄÉ= éä~ÅÉÇ=
ÇáêÉÅíäó= áå= íÜÉ= îÉÅíçê= í~ÄäÉK= ^Ö~áåI= É~ÅÜ= `~íÉÖçêó= O= áåíÉêêìéí= ïê~ééÉê= áë=
ÖÉåÉê~íÉÇ=áå=~=ìåáèìÉ=ëÉÅíáçå=os_intvec_vvI=ïÜáÅÜ=ëÜçìäÇ=ÄÉ=äáåâÉÇ=~í=~å=
çÑÑëÉí=çÑ= Eîî=×=POF=ÄóíÉë= Ñêçã= íÜÉ=Ä~ëÉ=çÑ= íÜÉ=îÉÅíçê= í~ÄäÉK=qÜÉ=_fs= êÉÖáëíÉê=
ãìëí=ÄÉ=áåáíá~äáòÉÇ=íç=éçáåí=íç=íÜÉ=Ä~ëÉ=çÑ=íÜáë=Åìëíçã=îÉÅíçê=í~ÄäÉK=

`~íÉÖçêó= N= áåíÉêêìéí= ÑìåÅíáçåë= ëÜçìäÇ= åçí= ÄÉ= ïêáííÉå= ìëáåÖ= íÜÉ=
__interrupt= èì~äáÑáÉêI= ~ë= íÜáë= ïáää= ÖÉåÉê~íÉ= ÅçÇÉ= íç= ìëÉ= íÜÉ= dêÉÉå= eáääë=
îÉÅíçê=í~ÄäÉK=^=éä~áå=`=ÑìåÅíáçå=ëÜçìäÇ=ÄÉ=ìëÉÇ=áåëíÉ~ÇI=ïáíÜ=áåäáåÉ=~ëëÉãÄäÉê=
ã~Åêçë= íç= ÅçêêÉÅíäó= ë~îÉ= ~åÇ= êÉëíçêÉ= íÜÉ= äçïÉê= ÅçåíÉñíI= ~åÇ= êÉíìêå= Ñêçã=
áåíÉêêìéíK=

^ë=~å=Éñ~ãéäÉI=ÅçåëáÇÉê=~å=~ééäáÅ~íáçå=ïáíÜ=~=ëáåÖäÉ=`~íÉÖçêó=O=áåíÉêêìéí=^I=
~åÇ=~=ëáåÖäÉ=`~íÉÖçêó=N=áåíÉêêìéí=_K=

fpo= `~íÉÖçêó= sÉÅíçê= mêáçêáíó=
^= O= N= N=
_= N= O= O=

qÜÉ=`~íÉÖçêó=N=áåíÉêêìéí=ÅçìäÇ=ÄÉ=ïêáííÉå=~ë=ÉáíÜÉêW=

#pragma ghs section text="vec_02" 

void B(void) 

{ 

 __bisr(2); 

 … 

 __rslcx(); 

 __asm("rfe16"); 

} 

çêW=

#pragma ghs section text="vec_02" 

void B(void) 

{ 

 __svlcx(); 

 … 

 __rslcx(); 

 __asm("rfe16"); 

} 

qÜÉ=äáåâÉê=ÇáêÉÅíáîÉ=ÑáäÉ=ÅçìäÇ=íÜÉå=ÄÉ=ïêáííÉå=~ë=ÑçääçïëW=

… 

pad_vec_00 ALIGN(256) PAD(32) : > . 

os_intvec_01 ALIGN(32)  : > . 

vec_02 ALIGN(32)  : > . 

… 
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=

NS= q~êÖÉí=e~êÇï~êÉ=fëëìÉë= fëëìÉ=_MMMUQJMMO=

qÜÉå= íÜÉ= _fs= êÉÖáëíÉê= ÅçìäÇ= ÄÉ= áåáíá~äáòÉÇ= íç= íÜÉ= î~äìÉ= çÑ= íÜÉ= äáåâÉêJÇÉÑáåÉÇ=
ëóãÄçä=__ghsbeginpad_vec_00K=

PKNKU fl=mêáîáäÉÖÉ=jçÇÉ=

qÜÉ=oq^Jlpbh=`çãéçåÉåí=çéÉê~íÉë=ïáíÜ=íÜÉ=qêá`çêÉ=`mr=áå=ëìéÉêîáëçê=ãçÇÉ=
~í=~ää=íáãÉë=~åÇ=íÜáë=ãìëí=åçí=ÄÉ=~äíÉêÉÇK=

PKNKV fåíÉêêìéí=mêáçêáíáÉë=

tÜÉå=~å=áåíÉêêìéí=ÄÉÅçãÉë=éÉåÇáåÖI=áí=áë=Ü~åÇäÉÇ=~ë=ëççå=~ë=íÜÉ=ÅçåÑáÖìêÉÇ=
îÉÅíçê= åìãÄÉê= áë= ëíêáÅíäó= ÖêÉ~íÉê= íÜ~å= íÜÉ= ÅìêêÉåí= Ü~êÇï~êÉ= éêáçêáíó= î~äìÉ= áå=
f`oK``mkK=

PKNKNM píê~áÖÜíÑçêï~êÇ=

oq^Jlpbh= ëìééçêíë= ~= ëíê~áÖÜíÑçêï~êÇI= éêÉJÉãéíáîÉ= áåíÉêêìéí= ãçÇÉäI= ïÜÉêÉ=
É~ÅÜ= fpo= êìåë= ~í= íÜÉ= ë~ãÉ= éêáçêáíó= ~ë= íÜÉ= îÉÅíçê= åìãÄÉêK= qÜáë=ã~íÅÜÉë= íÜÉ=
ÇÉÑ~ìäí= qêá`çêÉ= áåíÉêêìéí=ÄÉÜ~îáçêK= qç= ~ÅÜáÉîÉ= íÜáëI= ÅçåÑáÖìêÉ= íÜÉ= mêáçêáíó= Ñçê=
É~ÅÜ=fpo=íç=ÄÉ=íÜÉ=ë~ãÉ=~ë=íÜÉ=sÉÅíçê=Ñçê=íÜ~í=fpoK=

cçê= Éñ~ãéäÉI= ~å= ~ééäáÅ~íáçå= ïáíÜ= íïç= `~íÉÖçêó= O= fpoëI= ^= ~åÇ= _= ~åÇ= íïç=
`~íÉÖçêó=N=fpoëI=`=~åÇ=aI=ÅçìäÇ=ÄÉ=ÅçåÑáÖìêÉÇ=~ë=ÑçääçïëW=

fpo= `~íÉÖçêó= sÉÅíçê= mêáçêáíó=
a= N= Q= Q=
`= N= P= P=
_= O= O= O=
^= O= N= N=

kçíÉ=íÜ~í=íÜÉ=ê~åÖÉ=çÑ=áåíÉêêìéí=îÉÅíçêë=ìëÉÇ=ÇçÉë=åçí=åÉÉÇ=íç=ÄÉ=ÅçåíáÖìçìëW=
íÜÉêÉ=ã~ó=ÄÉ=Ö~éë=áå=íÜÉ=ê~åÖÉ=çÑ=îÉÅíçêë=ìëÉÇK=

qÜÉ=`~íÉÖçêó=N=fpoë=ïçìäÇ=ÄÉ=ïêáííÉå=~ë=

#pragma intvect D #4 

void __interrupt D(void) 

{ 

 /* handler code for D */ 

} 

~åÇ=

#pragma intvect C #3 

void __interrupt C(void) 

{ 

 /* handler code for C */ 

} 
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=

fëëìÉ=_MMMUQJMMO= q~êÖÉí=e~êÇï~êÉ=fëëìÉë= NT=

PKNKNN pÉêá~äáòÉÇ=`~íÉÖçêó=O=fpoë=

få= ~ÇÇáíáçå= íç= íÜÉ= ëíê~áÖÜíÑçêï~êÇI= éêÉJÉãéíáîÉ= áåíÉêêìéí= ãçÇÉäI= oq^Jlpbh=
~äëç= ëìééçêíë= ëÉêá~äáòÉÇ=`~íÉÖçêó=O= fpoëK=^= ÅçåíáÖìçìë=Öêçìé=çÑ=`~íÉÖçêó=O=
fpoëI=ïáíÜ=äçïÉëí=sÉÅíçê=u=~åÇ=ÜáÖÜÉëí=sÉÅíçê=vI=Å~å=ÄÉ=ëÉêá~äáòÉÇ=Äó=ê~áëáåÖ=~ää=
íÜÉáê=mêáçêáíáÉë=íç=vK=

qÜÉ= oq^Jlpbh=`çãéçåÉåí= ëí~êíë= `~íÉÖçêó= O= fpoë= ~í= íÜÉáê= ëéÉÅáÑáÉÇ= mêáçêáíóI=
~ÅÜáÉîáåÖ=íÜÉ=~ééêçéêá~íÉ=ëÉêá~äáò~íáçå=~í=êìåJíáãÉK=

cçê= ÅçêêÉÅí= ëÅÜÉÇìä~Äáäáíó= ~å~äóëáë= áå= íÜÉ= éêÉëÉåÅÉ= çÑ= ëÉêá~äáòÉÇI= çê= NëÜ~êÉÇ=
éêáçêáíóÒ= `~íÉÖçêó= O= fpoëI= áåíÉêêìéí= ~êÄáíê~íáçå= áåÑçêã~íáçå=ãìëí= ÄÉ= ÉåíÉêÉÇ=
Ñçê=É~ÅÜ=ëÜ~êÉÇ=éêáçêáíóK=qÜÉ=~êÄáíê~íáçå=çêÇÉê=ãìëí=ÄÉ=ëÉí=ëç=íÜ~í=íÜÉ=ÜáÖÜÉê=
îÉÅíçê=åìãÄÉêë=ÅçãÉ=É~êäáÉê=áå=íÜÉ=~êÄáíê~íáçå=çêÇÉêK=

cçê= Éñ~ãéäÉI= ~å= ~ééäáÅ~íáçå= ïáíÜ= íïç= `~íÉÖçêó= O= fpoëI= ^= ~åÇ= _= ~åÇ= íïç=
`~íÉÖçêó=N=fpoë=`=~åÇ=aI=ÅçìäÇ=ÄÉ=ÅçåÑáÖìêÉÇ=~ë=ÑçääçïëW=

fpo= `~íÉÖçêó= sÉÅíçê= mêáçêáíó=
a= N= Q= Q=
`= N= P= P=
_= O= O= O=
^= O= N= O=
^êÄáíê~íáçå= iÉîÉä=O=çêÇÉêáåÖW=_I=^K=

pÉêá~äáò~íáçå= Å~ìëÉë=ÜáÖÜÉê= îÉÅíçê= fpoë= íç=ÄÉ=ÇÉä~óÉÇ=ìåíáä= íÜÉ= ÅçãéäÉíáçå=çÑ=
äçïÉê=îÉÅíçê=fpoë=çÑ=íÜÉ=ë~ãÉ=éêáçêáíó=Äìí=áí=ÖáîÉë=íÜÉ=ÑçääçïáåÖ=~Çî~åí~ÖÉëW=

• fÑ=~=êÉëçìêÅÉ=áë=ìëÉÇ=çåäó=Äó=~=Öêçìé=çÑ=ëÉêá~äáòÉÇ=fpoëI=íÜÉó=Å~å=ÖÉí=~åÇ=êÉäÉ~ëÉ=
íÜ~í=êÉëçìêÅÉ=~í=òÉêç=çîÉêÜÉ~ÇI=ìëáåÖ=íÜÉ=oq^Jlpbh=ëí~íáÅ=áåíÉêÑ~ÅÉ=íç=
êÉëçìêÅÉëK=

• fåÜáÄáíáåÖ=éêÉJÉãéíáçå=ÄÉíïÉÉå=fpoë=êÉÇìÅÉë=íÜÉ=ïçêëíJÅ~ëÉ=ëí~Åâ=~åÇ=`p^=
êÉèìáêÉãÉåíë=Ñçê=~å=~ééäáÅ~íáçåK=

PKNKNO pÉêá~äáòÉÇ=`~íÉÖçêó=N=fpoë=

oq^Jlpbh= ~äëç= ëìééçêíë= ëÉêá~äáò~íáçå= çÑ=`~íÉÖçêó=N= fpoëK= qÜÉ= ÜáÖÜÉëí= îÉÅíçê=
`~íÉÖçêó=N=fpoë=Å~å=ÄÉ=ëÉêá~äáòÉÇ=Äó=ê~áëáåÖ=~ää=íÜÉáê=mêáçêáíáÉë=íç=255K=

cìêíÜÉêãçêÉI= ëìÅÜ= ëÉêá~äáòÉÇ= `~íÉÖçêó= N= fpoë= ~êÉ= åçí= éÉêãáííÉÇ= íç= ìëÉ= íÜÉ=
__enable()= áåíêáåëáÅK= qÜáë= ÉåëìêÉë= íÜ~í= íÜÉó= ÉñÉÅìíÉ= ïáíÜ= áåíÉêêìéíë=
Çáë~ÄäÉÇI=ÖáîáåÖ=íÜÉ=~ééêçéêá~íÉ=ëÉêá~äáò~íáçå=~í=êìåJíáãÉK=

cçê= ÅçêêÉÅí= ëÅÜÉÇìä~Äáäáíó= ~å~äóëáë= áå= íÜÉ= éêÉëÉåÅÉ= çÑ= ëÉêá~äáòÉÇI= çê= NëÜ~êÉÇ=
éêáçêáíóÒ= `~íÉÖçêó= N= fpoëI= áåíÉêêìéí= ~êÄáíê~íáçå= áåÑçêã~íáçå=ãìëí= ÄÉ= ÉåíÉêÉÇ=
Ñçê=éêáçêáíó=255K=qÜÉ=~êÄáíê~íáçå=çêÇÉê=ãìëí=ÄÉ=ëÉí= ëç= íÜ~í= íÜÉ=ÜáÖÜÉê=îÉÅíçê=
åìãÄÉêë=ÅçãÉ=É~êäáÉê=áå=íÜÉ=~êÄáíê~íáçå=çêÇÉêK=

cçê= Éñ~ãéäÉI= ~å= ~ééäáÅ~íáçå= ïáíÜ= íïç= `~íÉÖçêó= O= fpoëI= ^= ~åÇ= _= ~åÇ= íïç=
`~íÉÖçêó=N=fpoë=`=~åÇ=aI=ÅçìäÇ=ÄÉ=ÅçåÑáÖìêÉÇ=~ë=ÑçääçïëW=

fpo= `~íÉÖçêó= sÉÅíçê= mêáçêáíó=
a= N= Q= ORR=
`= N= P= ORR=
_= O= O= O=
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=

NU= q~êÖÉí=e~êÇï~êÉ=fëëìÉë= fëëìÉ=_MMMUQJMMO=

^= O= N= O=
^êÄáíê~íáçå= iÉîÉä=ORR=çêÇÉêáåÖW=aI=`K=
^êÄáíê~íáçå= iÉîÉä=O=çêÇÉêáåÖW=_I=^K=

pÉêá~äáò~íáçå= Å~ìëÉë=ÜáÖÜÉê= îÉÅíçê= fpoë= íç=ÄÉ=ÇÉä~óÉÇ=ìåíáä= íÜÉ= ÅçãéäÉíáçå=çÑ=
äçïÉê=îÉÅíçê=fpoë=çÑ=íÜÉ=ë~ãÉ=éêáçêáíó=Äìí=áí=ÖáîÉë=íÜÉ=ÑçääçïáåÖ=~Çî~åí~ÖÉW=

• fåÜáÄáíáåÖ=éêÉJÉãéíáçå=ÄÉíïÉÉå=fpoë=êÉÇìÅÉë=íÜÉ=ïçêëíJÅ~ëÉ=ëí~Åâ=~åÇ=`p^=
êÉèìáêÉãÉåíë=Ñçê=~å=~ééäáÅ~íáçåK=

PKNKNP aÉÑ~ìäí=fåíÉêêìéí=

qÜÉ= ÇÉÑ~ìäí= áåíÉêêìéí= Ü~åÇäÉê= ÇçÉë= åçí= êÉèìáêÉ= íÜÉ= __interrupt= èì~äáÑáÉê=
~åÇ=ãìëí=ÄÉ=ÇÉÅä~êÉÇ=~ë=~= ëí~åÇ~êÇ=`= ÑìåÅíáçåK=qÜÉ=oq^Jlpbh=`çãéçåÉåí=
Ü~åÇäÉë=íÜÉ=áåíÉêêìéí=ÅçåíÉñí=áíëÉäÑ=áå=íÜáë=Å~ëÉK=

PKO oÉÖáëíÉê=pÉííáåÖë=

qÜÉ= oq^Jlpbh= `çãéçåÉåí= êÉèìáêÉë= íÜÉ= ÑçääçïáåÖ= êÉÖáëíÉêë= íç= ÄÉ= áåáíá~äáòÉÇ=
ÄÉÑçêÉ=Å~ääáåÖ=StartOS()K=

 

oÉÖáëíÉê= oÉèìáêÉÇ=s~äìÉ=
_fs= fåíÉêêìéí=îÉÅíçê=í~ÄäÉ=Ä~ëÉ=~ÇÇêÉëë=Eáåáíá~äáëÉÇ=íç=íÜÉ=

ëí~êí=çÑ=íÜÉ=.interrupts=ëÉÅíáçå=Äó=dêÉÉå=eáääë=`=
ëí~êíìé=ÅçÇÉF=

c`u= cêÉÉ=ÅçåíÉñí=äáëíK=qÜáë=ëÜçìäÇ=ÄÉ=áåáíá~äáòÉÇ=íç=éçáåí=íç=
~=ëìáí~Ääó=ä~êÖÉ=äáåâÉÇ=äáëí=çÑ=ÅçåíÉñí=~êÉ~ë=
EéÉêÑçêãÉÇ=Äó=dêÉÉå=eáääë=`=ëí~êíìé=ÅçÇÉFK=

mptKfl= pìéÉêîáëçê=EMÄNMF=
 

qÜÉ= oq^Jlpbh= `çãéçåÉåí= ìëÉë= íÜÉ= ÑçääçïáåÖ= Ü~êÇï~êÉ= êÉÖáëíÉêëK= = qÜÉó=
ëÜçìäÇ=åçí=ÄÉ=~äíÉêÉÇ=Äó=ìëÉê=ÅçÇÉK=

 

oÉÖáëíÉêë=rëÉÇ= kçíÉë=

m`uf= mêÉîáçìë=ÅçåíÉñí=áåÑçêã~íáçå=êÉÖáëíÉê=

c`u= cêÉÉ=`p^=äáëí=ÜÉ~Ç=éçáåíÉê=

mpt= mêçÅÉëëçê=pí~íìë=tçêÇ=

f`o= fåíÉêêìéí=`çåíêçä=oÉÖáëíÉê=
 

PKP pí~Åâ=rë~ÖÉ=

PKPKN kìãÄÉê=çÑ=pí~Åâë=

^=ëáåÖäÉ=ëí~Åâ=áë=ìëÉÇK=qÜÉ=Ñáêëí=~êÖìãÉåí=íç=StackFaultHook=áë=~äï~óë=MK=



P
KP
=

=

fëëìÉ=_MMMUQJMMO= q~êÖÉí=e~êÇï~êÉ=fëëìÉë= NV=

osStackOffsetType= áë=~=ëÅ~ä~êI= êÉéêÉëÉåíáåÖ=íÜÉ=åìãÄÉê=çÑ=ÄóíÉë=çå=íÜÉ=
ëí~ÅâI=ïáíÜ=`=íóéÉ=unsigned longK=

=

PKPKO pí~Åâ=rë~ÖÉ=ïáíÜáå=^mf=`~ääë=

qÜÉ=ã~ñáãìã=ëí~Åâ=ìë~ÖÉ=ïáíÜáå=oq^Jlpbh=^mf=Å~ääëI=ÉñÅäìÇáåÖ=Å~ääë=íç=Üççâë=
~åÇ=Å~ääÄ~ÅâëI=áë=~ë=ÑçääçïëW=

pí~åÇ~êÇ=

 

^mf=ã~ñ=ìë~ÖÉ=EÄóíÉëFW=M=

qáãáåÖ=

 

^mf=ã~ñ=ìë~ÖÉ=EÄóíÉëFW=M=

bñíÉåÇÉÇ=

 

^mf=ã~ñ=ìë~ÖÉ=EÄóíÉëFW=U=

qç=ÇÉíÉêãáåÉ=íÜÉ=ÅçêêÉÅí=ëí~Åâ=ìë~ÖÉ=Ñçê=í~ëâë=íÜ~í=ìëÉ=çíÜÉê=äáÄê~êó=ÅçÇÉI=óçì=
ã~ó= åÉÉÇ= íç= Åçåí~Åí= íÜÉ= äáÄê~êó= îÉåÇçê= íç= ÑáåÇ= çìí= ãçêÉ= ~Äçìí= Å~ää= ëí~Åâ=
ìë~ÖÉK=

PKPKP pí~Åâ=jçÇÉ=

qÜÉ= oq^Jlpbh= `çãéçåÉåí= çéÉê~íÉë= ïáíÜ= íÜÉ= mptKfp= Äáí= ëÉí= íç= çåÉK= qÜáë=
ÉåëìêÉë=íÜ~í=çåäó=çåÉ=ëí~Åâ=áë=ìëÉÇ=íÜêçìÖÜçìí=~å=~ééäáÅ~íáçåK=

PKPKQ fåáíá~ä=pí~Åâ=mçáåíÉê=

qÜÉ= oq^Jlpbh= `çãéçåÉåí= êÉäáÉë= çå= íÜÉ= ëóãÄçä= _os_empty_stack_sp=
ÄÉáåÖ=ÇÉÑáåÉÇ=ïáíÜ=íÜÉ=áåáíá~ä=î~äìÉ=çÑ=íÜÉ=ëí~Åâ=éçáåíÉêK=qÜáë=Å~å=ÄÉ=~ÅÜáÉîÉÇ=
áå=íÜÉ=äáåâÉê=ÇáêÉÅíáîÉ=ÑáäÉI=~ë=áå=íÜÉ=ÑçääçïáåÖ=Éñ~ãéäÉW=

// Reserve space for the stack 

.stack ALIGN(8) PAD(stack_reserve) : > . 

// Create the label for the initial SP value 

_os_empty_stack_sp = .; 
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OM= q~êÖÉí=e~êÇï~êÉ=fëëìÉë= fëëìÉ=_MMMUQJMMO=

PKPKR `çåíÉñí=p~îÉ=^êÉ~ë=E`p^ëF=

oq^Jlpbh=ÇçÉë=åçí=ÅìêêÉåíäó=ëìééçêí=Å~äÅìä~íáçå=çÑ=`p^=ìëÉK=

PKPKS `~ää=aÉéíÜ=`çìåíÉê=

qÜÉ=oq^Jlpbh=`çãéçåÉåí= Å~å=çéÉê~íÉ=ïáíÜ= íÜÉ=qêá`çêÉ= Å~ää= ÇÉéíÜ= ÅçìåíÉê=
EmptK`a`F= ÉáíÜÉê= Éå~ÄäÉÇ=çê= Çáë~ÄäÉÇK= qÜÉ=oq^Jlpbh=`çãéçåÉåí=ÇçÉë=åçí=
~äíÉê=íÜÉ=Å~ää=ÇÉéíÜ=ÅçìåíÉê=êÉÖáëíÉê=ëÉííáåÖëK=
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fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= ON=

Q m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå=

qÜáë=ÅÜ~éíÉê=éêçîáÇÉë=ÇÉí~áäÉÇ= áåÑçêã~íáçå=çå= íÜÉ=ÑìåÅíáçå~äáíóI=éÉêÑçêã~åÅÉ=
~åÇ=ãÉãçêó=ÇÉã~åÇë=çÑ=íÜÉ=oq^Jlpbh=`çãéçåÉåíK===

qÜÉ=oq^Jlpbh=`çãéçåÉåí=áë=ÜáÖÜäó=ëÅ~ä~ÄäÉK==^ë=~=êÉëìäíI=ÇáÑÑÉêÉåí=ÑáÖìêÉë=ïáää=
ÄÉ= çÄí~áåÉÇ= ïÜÉå= óçìê= ~ééäáÅ~íáçå= ìëÉë= ÇáÑÑÉêÉåí= ëÉíë= çÑ= ÑÉ~íìêÉëK= = qÜÉëÉ=
ÑÉ~íìêÉJëÉíë= ÖáîÉ= ëáñ= Åä~ëëÉë= çÑ= oq^JlpbhI= ÇÉéÉåÇáåÖ= çå= ïÜÉíÜÉê= óçìê=
~ééäáÅ~íáçå= ìëÉë= ÉîÉåíëI= ëÜ~êÉÇ= í~ëâ= éêáçêáíáÉë= ~åÇLçê=ãìäíáéäÉ= EèìÉìÉÇF= í~ëâ=
~Åíáî~íáçåëK= =vçì=ëÜçìäÇ= áÇÉåíáÑó=ïÜáÅÜ=Åä~ëë=óçìê=~ééäáÅ~íáçå=ÄÉäçåÖë=íç=~åÇ=
íÜÉå=ìëÉ=íÜÉ=ÑáÖìêÉë=Ñêçã=íÜÉ=~ééêçéêá~íÉ=Åçäìãå=áå=íÜÉ=í~ÄäÉK==

qÜÉ=ÑçääçïáåÖ=Ü~êÇï~êÉ=ï~ë=ìëÉÇ=íç=í~âÉ=íÜÉ=ãÉ~ëìêÉãÉåíë=áå=íÜáë=ÅÜ~éíÉêW=
 

mêçÅÉëëçê= q`NTVS=

`äçÅâ=ëéÉÉÇ=EjeòF= UM=

`çÇÉ=ãÉãçêó= fåíÉêå~ä=ëÅê~íÅÜé~Ç=o^j=

oÉ~ÇJçåäó=Ç~í~=ãÉãçêó= fåíÉêå~ä=ëÅê~íÅÜé~Ç=o^j=

oÉ~ÇJïêáíÉ=Ç~í~=ãÉãçêó= fåíÉêå~ä=ëÅê~íÅÜé~Ç=o^j=
 

QKN cìåÅíáçå~äáíó=

qÜÉ=lpbh=léÉê~íáåÖ=póëíÉã=péÉÅáÑáÅ~íáçå=ëéÉÅáÑáÉë=Ñçìê=ÅçåÑçêã~åÅÉ=Åä~ëëÉëK==
qÜÉëÉ=~ííêáÄìíÉë=~ééäó=íç=ëóëíÉãë=Äìáäí=ïáíÜ=lpbh=lp=çÄàÉÅíëK==qÜÉ=ÑçääçïáåÖ=
í~ÄäÉ= ëéÉÅáÑáÉë= íÜÉ= åìãÄÉê= çÑ= lpbh= lp= ~åÇ= `lj= çÄàÉÅíë= ëìééçêíÉÇ= éÉê=
ÅçåÑçêã~åÅÉ=Åä~ëëK==

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= kç= vÉë= == kç= vÉë= ==

j~ñáãìã=åìãÄÉê=çÑ=í~ëâë= PO= PO= PO= PO= PO= PO=

j~ñáãìã=åìãÄÉê=çÑ=åçí=ëìëéÉåÇÉÇ=í~ëâë= PO= PO= PO= PO= PO= PO=

j~ñáãìã=åìãÄÉê=çÑ=éêáçêáíáÉë= PO= PO= PO= PO= PO= PO=

kìãÄÉê=çÑ=í~ëâë=éÉê=éêáçêáíó=EÑçê=_``O=~åÇ=b``OF= åL~= PO= PO= åL~= PO= PO=
rééÉê=äáãáí=Ñçê=åìãÄÉê=çÑ=Ä~ëáÅ=í~ëâ=~Åíáî~íáçåë==
éÉê=í~ëâ=éêáçêáíó=

N= ORR= ORR= N= ORR= ORR=

j~ñáãìã=åìãÄÉê=çÑ=ÉîÉåíë=éÉê=í~ëâ= M= M= M= PO= PO= PO=
iáãáíë=Ñçê=íÜÉ=åìãÄÉê=çÑ=~ä~êã=çÄàÉÅíë==
EéÉê=ëóëíÉã=L=éÉê=í~ëâF=

åçí=äáãáíÉÇ=Äó=oq^Jlpbh=

iáãáíë=Ñçê=íÜÉ=åìãÄÉê=çÑ=ëí~åÇ~êÇ=êÉëçìêÅÉë==
EéÉê=ëóëíÉãF=

ORR= ORR= ORR= ORR= ORR= ORR=

iáãáíë=Ñçê=íÜÉ=åìãÄÉê=çÑ=áåíÉêå~ä=êÉëçìêÅÉë==
EéÉê=ëóëíÉãF=

åçí=äáãáíÉÇ=Äó=oq^Jlpbh=

iáãáíë=Ñçê=íÜÉ=åìãÄÉê=çÑ=åÉëíÉÇ=êÉëçìêÅÉë==
EéÉê=ëóëíÉã=L=éÉê=í~ëâF=

ORR= ORR= ORR= ORR= ORR= ORR=



Q
KO
=

=

OO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= kç= vÉë= == kç= vÉë= ==

iáãáíë=Ñçê=íÜÉ=åìãÄÉê=çÑ=~ééäáÅ~íáçå=ãçÇÉë= QOVQVSTOVR=
 

QKO e~êÇï~êÉ=oÉëçìêÅÉë=

QKOKN olj=~åÇ=o^j=lîÉêÜÉ~Çë=

qÜÉ= ÑçääçïáåÖ= í~ÄäÉë= ÖáîÉ= íÜÉ= olj= ~åÇ= o^j= çîÉêÜÉ~Çë= Ñçê= íÜÉ= oq^Jlpbh=
`çãéçåÉåí=Eáå=ÄóíÉëFK= =qÜÉ=lpbh=`lj=çîÉêÜÉ~Çë=~êÉ=èìçíÉÇ=ëÉé~ê~íÉäóK= = fÑ=
óçì=Çç=åçí=ìëÉ=ãÉëë~ÖÉëI=óçìê=~ééäáÅ~íáçå=ïáää=åçí= áåÅäìÇÉ=íÜáë=çîÉêÜÉ~Ç=Ñçê=
íÜÉ=é~êíë=çÑ=lpbh=`lj=êÉèìáêÉÇ=íç=áãéäÉãÉåí=ãÉëë~ÖáåÖK=

pí~åÇ~êÇ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

lp=çîÉêÜÉ~Ç= o^j= QS= QS= QS= QS= QS= QS=

== olj= NSQ= NSQ= NSU= OTS= OTS= OUM=

`lj=çîÉêÜÉ~Ç= o^j= U= U= U= U= U= U=

== olj= NS= NS= NS= NS= NS= NS=
 

qáãáåÖ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

lp=çîÉêÜÉ~Ç= o^j= SS= SS= SS= SS= SS= SS=

== olj= OPS= OPS= OQM= PQU= PQU= PRO=

`lj=çîÉêÜÉ~Ç= o^j= U= U= U= U= U= U=

== olj= NS= NS= NS= NS= NS= NS=
 



Q
KO
=

=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= OP=

bñíÉåÇÉÇ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

lp=çîÉêÜÉ~Ç= o^j= UQ= UQ= UQ= UQ= UQ= UQ=

== olj= OVO= OVO= OVS= QMQ= QMQ= QMU=

`lj=çîÉêÜÉ~Ç= o^j= U= U= U= U= U= U=

== olj= NS= NS= NS= NS= NS= NS=
 

QKOKO olj=~åÇ=o^j=Ñçê=lpbh=lp=lÄàÉÅíë=

få=~ÇÇáíáçå=íç=íÜÉ=Ä~ëÉ=lp=çîÉêÜÉ~ÇI=ÇÉí~áäÉÇ=áå=pÉÅíáçå=QKOKNI=É~ÅÜ=lpbh=lp=
çÄàÉÅí= êÉèìáêÉë= olj= ~åÇLçê= o^jK= = oq^Jlpbh= éêçîáÇÉë= ~ÇÇáíáçå~ä= ëìÄJí~ëâ=
íóéÉë= Ñçê= É~ÅÜ= í~ëâ= íóéÉ= áå= lpbh= EÄ~ëáÅ= ~åÇ= ÉñíÉåÇÉÇFI= ÇÉíÉêãáåÉÇ= Äó= íÜÉ=
çÑÑäáåÉ=ÅçåÑáÖìê~íáçå=íççäëK==qÜÉó=~êÉ=~ë=ÑçääçïëW==

 
lpbh=`ä~ëë= qÉêãáå~íáçå= ^êáíÜãÉíáÅ=

_``N= iáÖÜíïÉáÖÜí= fåíÉÖÉê=çê=cäç~íáåÖJmçáåí=

_``N= eÉ~îóïÉáÖÜí= fåíÉÖÉê=çê=cäç~íáåÖJmçáåí=

_``O= iáÖÜí=çê=eÉ~îó= fåíÉÖÉê=çê=cäç~íáåÖJmçáåí=

b``N= eÉ~îóïÉáÖÜí= fåíÉÖÉê=

b``N= eÉ~îóïÉáÖÜí= cäç~íáåÖJmçáåí=

b``O= eÉ~îóïÉáÖÜí= fåíÉÖÉê=

b``O= eÉ~îóïÉáÖÜí= cäç~íáåÖJmçáåí=
 

qÜÉ= ÑçääçïáåÖ= í~ÄäÉë= ÖáîÉ= íÜÉ= olj= ~åÇLçê= o^j= êÉèìáêÉãÉåíë= Eáå= ÄóíÉëF= Ñçê=
É~ÅÜ=lp=çÄàÉÅí=áå=íÜÉ=oq^Jlpbh=`çãéçåÉåíK==EkçíÉ=íÜ~í=íÜÉ=lpbh=`lj=Åä~ëë=
ï~ë=ëÉí=íç=```^=Ñçê=ëóëíÉãë=ïáíÜçìí=ÉîÉåíëI=```_=Ñçê=ëóëíÉãë=ïáíÜ=ÉîÉåíëK==
^=ÇÉÑ~ìäí=ãÉëë~ÖÉ=çÑ=ëáòÉ=NM=ÄóíÉë=ï~ë=ìëÉÇ=Ñçê=ÄçíÜ=```^=~åÇ=```_K==qÜÉ=
```_=ãÉëë~ÖÉ=ëáòÉ=áåÅäìÇÉë=èìÉìÉÇ=ãÉëë~ÖÉëKF=



Q
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=

=

OQ= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

pí~åÇ~êÇ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

_``N=iáÖÜíïÉáÖÜí=í~ëâ= o^j= M= M= M= M= M= M=

== olj= PS= PS= PS= PS= PS= PS=

_``N=eÉ~îóïÉáÖÜí=í~ëâ= o^j= Q= Q= Q= Q= Q= Q=

== olj= QM= QM= QM= QM= QM= QM=

_``O=í~ëâ= o^j= åL~= U= NM= åL~= U= NM=

== olj= åL~= QU= RS= åL~= QU= RS=

b``NI=fåíÉÖÉê=í~ëâ= o^j= åL~= åL~= åL~= OU= OU= OU=

== olj= åL~= åL~= åL~= SM= SM= SM=

b``NI=Ñäç~íáåÖJéçáåí=í~ëâ= o^j= åL~= åL~= åL~= PM= PM= PM=

== olj= åL~= åL~= åL~= SM= SM= SM=

b``OI=fåíÉÖÉê=í~ëâ= o^j= åL~= åL~= åL~= åL~= åL~= PM=

== olj= åL~= åL~= åL~= åL~= åL~= SU=

b``OI=Ñäç~íáåÖJéçáåí=í~ëâ= o^j= åL~= åL~= åL~= åL~= åL~= PO=

== olj= åL~= åL~= åL~= åL~= åL~= SU=

`~íÉÖçêó=O=fpo= o^j= M= M= M= M= M= M=

== olj= SQ= SQ= SQ= SQ= SQ= SQ=

`~íÉÖçêó=O=fpoI=Ñäç~íáåÖJéçáåí= o^j= O= O= O= O= O= O=

== olj= TS= TS= TS= TS= TS= TS=

oÉëçìêÅÉ= o^j= M= M= M= M= M= M=

== olj= OM= OM= OM= OM= OM= OM=

fåíÉêå~ä=êÉëçìêÅÉ= o^j= M= M= M= M= M= M=

== olj= M= M= M= M= M= M=

iáåâÉÇ=êÉëçìêÅÉ= o^j= M= M= M= M= M= M=

== olj= OM= OM= OM= OM= OM= OM=

^ä~êã= o^j= NO= NO= NO= NO= NO= NO=

== olj= QM= QM= QM= QM= QM= QM=

`çìåíÉê= o^j= Q= Q= Q= Q= Q= Q=

== olj= UM= UM= UM= UM= UM= UM=

jÉëë~ÖÉ= o^j= NN= NN= NN= PN= PN= PN=

== olj= OM= OM= OM= RS= RS= RS=

cä~Ö= o^j= Q= Q= Q= Q= Q= Q=

== olj= N= N= N= N= N= N=

jÉëë~ÖÉ=êÉëçìêÅÉ= o^j= M= M= M= M= M= M=

== olj= OM= OM= OM= OM= OM= OM=



Q
KO
=

=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= OR=

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

bîÉåí= o^j= M= M= M= M= M= M=

== olj= Q= Q= Q= Q= Q= Q=

mêáçêáíó=äÉîÉä= o^j= M= M= S= M= S= S=

== olj= M= M= NO= M= NO= NO=

pÅÜÉÇìäÉq~ÄäÉ= o^j= NS= NS= NS= NS= NS= NS=

== olj= UQ= UQ= UQ= UQ= UQ= UQ=

pÅÜÉÇìäÉq~ÄäÉ=bñéáêó= o^j= M= M= M= M= M= M=

== olj= NO= NO= NO= NO= NO= NO=

^êêáî~äéçáåí=EêÉ~ÇçåäóF= o^j= M= M= M= M= M= M=

== olj= NO= NO= NO= NO= NO= NO=

^êêáî~äéçáåí=Eïêáí~ÄäÉF= o^j= NO= NO= NO= NO= NO= NO=

== olj= NO= NO= NO= NO= NO= NO=

pÅÜÉÇìäÉ= o^j= NS= NS= NS= NS= NS= NS=

== olj= PS= PS= PS= PS= PS= PS=

q~ëâëÉí=EêÉ~ÇçåäóF= o^j= M= M= M= M= M= M=

== olj= Q= Q= Q= Q= Q= Q=

q~ëâëÉí=Eïêáí~ÄäÉF= o^j= Q= Q= Q= Q= Q= Q=

== olj= Q= Q= Q= Q= Q= Q=
 

qáãáåÖ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

_``N=iáÖÜíïÉáÖÜí=í~ëâ= o^j= NO= NO= NO= NO= NO= NO=

== olj= QU= QU= QU= QU= QU= QU=

_``N=eÉ~îóïÉáÖÜí=í~ëâ= o^j= NS= NS= NS= NS= NS= NS=

== olj= RO= RO= RO= RO= RO= RO=

_``O=í~ëâ= o^j= åL~= OM= OO= åL~= OM= OO=

== olj= åL~= SM= SU= åL~= SM= SU=

b``NI=fåíÉÖÉê=í~ëâ= o^j= åL~= åL~= åL~= QM= QM= QM=

== olj= åL~= åL~= åL~= TO= TO= TO=

b``NI=Ñäç~íáåÖJéçáåí=í~ëâ= o^j= åL~= åL~= åL~= QO= QO= QO=

== olj= åL~= åL~= åL~= TO= TO= TO=

b``OI=fåíÉÖÉê=í~ëâ= o^j= åL~= åL~= åL~= åL~= åL~= QO=



Q
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=

=

OS= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

== olj= åL~= åL~= åL~= åL~= åL~= UM=

b``OI=Ñäç~íáåÖJéçáåí=í~ëâ= o^j= åL~= åL~= åL~= åL~= åL~= QQ=

== olj= åL~= åL~= åL~= åL~= åL~= UM=

`~íÉÖçêó=O=fpo= o^j= NO= NO= NO= NO= NO= NO=

== olj= NNQ= NNQ= NNQ= NNQ= NNQ= NNQ=

`~íÉÖçêó=O=fpoI=Ñäç~íáåÖJéçáåí= o^j= NQ= NQ= NQ= NQ= NQ= NQ=

== olj= NOO= NOO= NOO= NOO= NOO= NOO=

oÉëçìêÅÉ= o^j= M= M= M= M= M= M=

== olj= OM= OM= OM= OM= OM= OM=

fåíÉêå~ä=êÉëçìêÅÉ= o^j= M= M= M= M= M= M=

== olj= M= M= M= M= M= M=

iáåâÉÇ=êÉëçìêÅÉ= o^j= M= M= M= M= M= M=

== olj= OM= OM= OM= OM= OM= OM=

^ä~êã= o^j= NO= NO= NO= NO= NO= NO=

== olj= QM= QM= QM= QM= QM= QM=

`çìåíÉê= o^j= Q= Q= Q= Q= Q= Q=

== olj= UM= UM= UM= UM= UM= UM=

jÉëë~ÖÉ= o^j= NN= NN= NN= PN= PN= PN=

== olj= OM= OM= OM= RS= RS= RS=

cä~Ö= o^j= Q= Q= Q= Q= Q= Q=

== olj= N= N= N= N= N= N=

jÉëë~ÖÉ=êÉëçìêÅÉ= o^j= M= M= M= M= M= M=

== olj= OM= OM= OM= OM= OM= OM=

bîÉåí= o^j= M= M= M= M= M= M=

== olj= Q= Q= Q= Q= Q= Q=

mêáçêáíó=äÉîÉä= o^j= M= M= S= M= S= S=

== olj= M= M= NO= M= NO= NO=

pÅÜÉÇìäÉq~ÄäÉ= o^j= NS= NS= NS= NS= NS= NS=

== olj= UQ= UQ= UQ= UQ= UQ= UQ=

pÅÜÉÇìäÉq~ÄäÉ=bñéáêó= o^j= M= M= M= M= M= M=

== olj= NO= NO= NO= NO= NO= NO=

^êêáî~äéçáåí=EêÉ~ÇçåäóF= o^j= M= M= M= M= M= M=

== olj= NO= NO= NO= NO= NO= NO=

^êêáî~äéçáåí=Eïêáí~ÄäÉF= o^j= NO= NO= NO= NO= NO= NO=

== olj= NO= NO= NO= NO= NO= NO=

pÅÜÉÇìäÉ= o^j= NS= NS= NS= NS= NS= NS=



Q
KO
=

=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= OT=

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

== olj= PS= PS= PS= PS= PS= PS=

q~ëâëÉí=EêÉ~ÇçåäóF= o^j= M= M= M= M= M= M=

== olj= Q= Q= Q= Q= Q= Q=

q~ëâëÉí=Eïêáí~ÄäÉF= o^j= Q= Q= Q= Q= Q= Q=

== olj= Q= Q= Q= Q= Q= Q=
 

bñíÉåÇÉÇ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

_``N=iáÖÜíïÉáÖÜí=í~ëâ= o^j= NS= NS= NS= NS= NS= NS=

== olj= SM= SM= SM= SM= SM= SM=

_``N=eÉ~îóïÉáÖÜí=í~ëâ= o^j= OM= OM= OM= OM= OM= OM=

== olj= SM= SM= SM= SM= SM= SM=

_``O=í~ëâ= o^j= åL~= OQ= OS= åL~= OQ= OS=

== olj= åL~= SU= TS= åL~= SU= TS=

b``NI=fåíÉÖÉê=í~ëâ= o^j= åL~= åL~= åL~= QQ= QQ= QQ=

== olj= åL~= åL~= åL~= UM= UM= UM=

b``NI=Ñäç~íáåÖJéçáåí=í~ëâ= o^j= åL~= åL~= åL~= QS= QS= QS=

== olj= åL~= åL~= åL~= UM= UM= UM=

b``OI=fåíÉÖÉê=í~ëâ= o^j= åL~= åL~= åL~= åL~= åL~= QS=

== olj= åL~= åL~= åL~= åL~= åL~= UU=

b``OI=Ñäç~íáåÖJéçáåí=í~ëâ= o^j= åL~= åL~= åL~= åL~= åL~= QU=

== olj= åL~= åL~= åL~= åL~= åL~= UU=

`~íÉÖçêó=O=fpo= o^j= NS= NS= NS= NS= NS= NS=

== olj= NOS= NOS= NOS= NOS= NOS= NOS=

`~íÉÖçêó=O=fpoI=Ñäç~íáåÖJéçáåí= o^j= NU= NU= NU= NU= NU= NU=

== olj= NPQ= NPQ= NPQ= NPQ= NPQ= NPQ=

oÉëçìêÅÉ= o^j= U= U= U= U= U= U=

== olj= OU= OU= OU= OU= OU= OU=

fåíÉêå~ä=êÉëçìêÅÉ= o^j= M= M= M= M= M= M=

== olj= M= M= M= M= M= M=

iáåâÉÇ=êÉëçìêÅÉ= o^j= U= U= U= U= U= U=

== olj= OU= OU= OU= OU= OU= OU=
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OU= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

^ä~êã= o^j= NO= NO= NO= NO= NO= NO=

== olj= QQ= QQ= QQ= QQ= QQ= QQ=

`çìåíÉê= o^j= Q= Q= Q= Q= Q= Q=

== olj= UQ= UQ= UQ= UQ= UQ= UQ=

jÉëë~ÖÉ= o^j= NN= NN= NN= PN= PN= PN=

== olj= OQ= OQ= OQ= SM= SM= SM=

cä~Ö= o^j= Q= Q= Q= Q= Q= Q=

== olj= N= N= N= N= N= N=

jÉëë~ÖÉ=êÉëçìêÅÉ= o^j= U= U= U= U= U= U=

== olj= OU= OU= OU= OU= OU= OU=

bîÉåí= o^j= M= M= M= M= M= M=

== olj= Q= Q= Q= Q= Q= Q=

mêáçêáíó=äÉîÉä= o^j= M= M= S= M= S= S=

== olj= M= M= NO= M= NO= NO=

pÅÜÉÇìäÉq~ÄäÉ= o^j= NS= NS= NS= NS= NS= NS=

== olj= UQ= UQ= UQ= UQ= UQ= UQ=

pÅÜÉÇìäÉq~ÄäÉ=bñéáêó= o^j= M= M= M= M= M= M=

== olj= NO= NO= NO= NO= NO= NO=

^êêáî~äéçáåí=EêÉ~ÇçåäóF= o^j= M= M= M= M= M= M=

== olj= OM= OM= OM= OM= OM= OM=

^êêáî~äéçáåí=Eïêáí~ÄäÉF= o^j= OM= OM= OM= OM= OM= OM=

== olj= OM= OM= OM= OM= OM= OM=

pÅÜÉÇìäÉ= o^j= OM= OM= OM= OM= OM= OM=

== olj= QQ= QQ= QQ= QQ= QQ= QQ=

q~ëâëÉí=EêÉ~ÇçåäóF= o^j= M= M= M= M= M= M=

== olj= Q= Q= Q= Q= Q= Q=

q~ëâëÉí=Eïêáí~ÄäÉF= o^j= Q= Q= Q= Q= Q= Q=

== olj= Q= Q= Q= Q= Q= Q=
 

QKOKP páòÉ=çÑ=iáåâ~ÄäÉ=jçÇìäÉë=

qÜÉ=oq^Jlpbh=`çãéçåÉåí=áë=ÇÉã~åÇ=äáåâÉÇK==qÜáë=ãÉ~åë=íÜ~í=É~ÅÜ=^mf=Å~ää=áë=
éä~ÅÉÇ= áåíç= ~= ëÉé~ê~íÉäó= äáåâ~ÄäÉ= ãçÇìäÉK= = qÜÉ= ÑçääçïáåÖ= ëÉÅíáçåë= äáëí= íÜÉ=
ãçÇìäÉ= ëáòÉë= Eáå= ÄóíÉëF= Ñçê= É~ÅÜ= ^mf= Å~ää= áå= íÜÉ= P= oq^Jlpbh= ÄìáäÇ= íóéÉë=
Eëí~åÇ~êÇI=íáãáåÖI=~åÇ=ÉñíÉåÇÉÇFK=

få= ëçãÉ= Å~ëÉë= íÜÉêÉ= ~êÉ= ãìäíáéäÉ= î~êá~åíë= çÑ= é~êíáÅìä~ê= ^mf= Å~ääëK= = qÜáë= áë=
ÄÉÅ~ìëÉ= íÜÉ= çÑÑäáåÉ= ÅçåÑáÖìê~íáçå= çÑ= oq^Jlpbh= Å~å= ÇÉíÉêãáåÉ= ïÜÉå=
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=

=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= OV=

çéíáãáòÉÇ=îÉêëáçåë=çÑ=íÜÉ=^mf=Å~ääë=Å~å=ÄÉ=ìëÉÇK==qÜÉ=ëã~ääÉëí=~åÇ=Ñ~ëíÉëí=Å~ää=
ïáää=ÄÉ=ëÉäÉÅíÉÇK==få=íÜÉëÉ=Å~ëÉëI=ãçÇìäÉë=ëáòÉë=~êÉ=ÖáîÉå=Ñçê=É~ÅÜ=î~êá~åí=ìåÇÉê=
íÜÉ=é~êíáÅìä~ê=ÅçåÑáÖìê~íáçå=çÑ=íÜÉ=oq^Jlpbh=`çãéçåÉåí=Ñçê=ïÜáÅÜ=íÜÉ=Å~ää=áë=
î~äáÇK===

qÜÉ=Å~ää=î~êá~åíë=~êÉ=~ë=ÑçääçïëW=
 

s~êá~åí= aÉëÅêáéíáçå=

Ná= fÇäÉ=í~ëâ=áë=çåäó=b``=í~ëâK=

```^= lpbh=`lj=Åä~ëëK=

```_= lpbh=`lj=Åä~ëëK=

`ibñ= oÉëçìêÅÉ=íÉëíë=áå=bñíÉåÇÉÇ=lp=pí~íìëK=

Ñé= b``=í~ëâ=ìëÉë=Ñäç~íáåÖJéçáåíK=

e= rëÉÇ=Ñçê=ÜÉ~îóïÉáÖÜí=íÉêãáå~íáçå=çåäóK=

eççâ= mêÉJ=~åÇ=mçëíJ=q~ëâ=Üççâë=~êÉ=ìëÉÇK=

hi= ^mf=áë=Å~ääÉÇ=Ñêçã=lp=äÉîÉäK=

hiNá= ^mf=áë=Å~ääÉÇ=Ñêçã=lp=äÉîÉäI=áÇäÉ=í~ëâ=áë=çåäó=b``=í~ëâK=

hiO= ^Åíáî~íÉÇ=í~ëâëÉí=Ü~ë=çåÉ=_``O=í~ëâK=

ibñí= rëÉÇ=Ñçê=äáÖÜíïÉáÖÜí=íÉêãáå~íáçå=áå=bñíÉåÇÉÇ=pí~íìëK=

pÉêîáÅÉfa= ErrorHook= ìëÉë= GetServiceIDI= Äìí= ÇçÉë= åçí= ìëÉ=
GetServiceParametersK=

m~ê~ãÉíÉêë= ErrorHook= ìëÉë= GetServiceID= ~åÇ=
GetServiceParametersK=

kçeççâ= mêÉJ=~åÇLçê=mçëíJ=q~ëâ=Üççâë=~êÉ=åçí=ìëÉÇK=

kp= kç=ÅçåíÉñí=ëïáíÅÜ=áë=éçëëáÄäÉK=

kpNá= kç=ÅçåíÉñí=ëïáíÅÜ=áë=éçëëáÄäÉI=áÇäÉ=í~ëâ=áë=çåäó=b``=í~ëâK=

kpO= ^Åíáî~íÉÇ=í~ëâëÉí=Ü~ë=çåÉ=_``O=í~ëâK=

kpe= `Ü~áå=Ñêçã=ÜÉ~îóïÉáÖÜí=í~ëâI=åçí=íç=ÜáÖÜÉê=éêáçêáíóK=

kpi= `Ü~áå=Ñêçã=äáÖÜíïÉáÖÜí=í~ëâI=åçí=íç=ÜáÖÜÉê=éêáçêáíóK=

pÜ~êÉÇ= oÉëçìêÅÉ=áë=ìëÉÇ=Äó=í~ëâë=~åÇ=fpoëK=

pt= ^=ÅçåíÉñí=ëïáíÅÜ=áë=ã~ÇÉ=áÑ=êÉèìáêÉÇK=

ptO= ^Åíáî~íÉÇ=í~ëâëÉí=Ü~ë=çåÉ=_``O=í~ëâK=

pte= `Ü~áå=Ñêçã=ÜÉ~îóïÉáÖÜí=í~ëâ=íç=éçëëáÄäó=ÜáÖÜÉê=éêáçêáíóK=

pti= `Ü~áå=Ñêçã=äáÖÜíïÉáÖÜí=í~ëâ=íç=éçëëáÄäó=ÜáÖÜÉê=éêáçêáíóK=
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PM= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

s~êá~åí= aÉëÅêáéíáçå=

q~ëâ= oÉëçìêÅÉ=áë=ìëÉÇ=çåäó=Äó=í~ëâëK=
 

pí~åÇ~êÇ=

 

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

pÉêîáÅÉ=å~ãÉ= s~êá~åí= kçíÉë= == == == == == ==

^Åíáî~íÉq~ëâ= pt= N= NSU= ONM= ORQ= NTS= OOM= OVQ=

== kp= == NPQ= NVO= OPS= NQO= OMO= OTS=

== hi= O= UM= NOU= NTO= UU= NPU= OMU=

qÉêãáå~íÉq~ëâ= ibñí= P= åL~= åL~= åL~= åL~= åL~= åL~=

== e= R= NU= NU= NU= NU= NU= NU=

`Ü~áåq~ëâ= pti= NI=U= NQM= NVS= OQM= NQU= OMS= OSU=

== pte= NI=V= NTU= OQQ= OUU= NUS= ORQ= POO=

== kpi= U= NQM= NVS= OQM= NQU= OMS= OSU=

== kpe= V= NSU= OPQ= OTU= NTS= OQQ= PNO=

pÅÜÉÇìäÉ= == == NNM= NNM= NRM= NNM= NNM= NRM=

dÉíq~ëâfa= == == OU= OU= OU= OU= OU= OU=

dÉíq~ëâpí~íÉ= == == UU= UU= UU= NMS= NMS= NMS=

bå~ÄäÉ^ääfåíÉêêìéíë= == == PM= PM= PM= PM= PM= PM=

aáë~ÄäÉ^ääfåíÉêêìéíë= == == PQ= PQ= PQ= PQ= PQ= PQ=

oÉëìãÉ^ääfåíÉêêìéíë= == == QO= QO= QO= QO= QO= QO=

pìëéÉåÇ^ääfåíÉêêìéíë= == == RO= RO= RO= RO= RO= RO=

oÉëìãÉlpfåíÉêêìéíë= == == QO= QO= QO= QO= QO= QO=

pìëéÉåÇlpfåíÉêêìéíë= == == RU= RU= RU= RU= RU= RU=

dÉíoÉëçìêÅÉ= q~ëâ= T= OQ= OQ= PM= OQ= OQ= PM=

== `çãÄáåÉÇ= S= UM= UM= UM= UM= UM= UM=

== `ibñ= P= åL~= åL~= åL~= åL~= åL~= åL~=

oÉäÉ~ëÉoÉëçìêÅÉ= q~ëâ= T= UO= UO= UO= UO= UO= UO=

== `çãÄáåÉÇ= S= NUU= NUU= NUU= NUU= NUU= NUU=

== `ibñ= P= åL~= åL~= åL~= åL~= åL~= åL~=

pÉíbîÉåí= pt= N= åL~= åL~= åL~= NOS= NOS= OMU=

== kp= == åL~= åL~= åL~= NMQ= NMQ= NUU=

== kpNá= NM= åL~= åL~= åL~= TS= åL~= åL~=

== hi= O= åL~= åL~= åL~= RU= RU= NQM=

== hiNá= OI=NM= åL~= åL~= åL~= OQ= åL~= åL~=

`äÉ~êbîÉåí= == == åL~= åL~= åL~= TS= TS= TS=
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fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= PN=

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

dÉíbîÉåí= == == åL~= åL~= åL~= NO= NO= NO=

t~áíbîÉåí= YÇÉÑ~ìäí[= == åL~= åL~= åL~= PMQ= PMQ= RVO=

== Ñé= NN= åL~= åL~= åL~= POM= POM= SOQ=

== Ná= NM= åL~= åL~= åL~= OM= åL~= åL~=

dÉí^ä~êã_~ëÉ= == == TO= TO= TO= TO= TO= TO=

dÉí^ä~êã= == == VU= VU= VU= VU= VU= VU=

pÉíoÉä^ä~êã= == == RTO= RTO= RTO= RTO= RTO= RTO=

pÉí^Äë^ä~êã= == == RQS= RQS= RQS= RQS= RQS= RQS=

`~åÅÉä^ä~êã= == == UU= UU= UU= UU= UU= UU=

fåáí`çìåíÉê= == == SU= SU= SU= SU= SU= SU=

dÉí`çìåíÉês~äìÉ= == == UO= UO= UO= UO= UO= UO=

dÉípÅÜÉÇìäÉq~ÄäÉpí~íìë= == PQ= RQ= TQ= TQ= RQ= TQ= TQ=

kÉñípÅÜÉÇìäÉq~ÄäÉ= == PQ= SO= OOO= OOO= SO= OOO= OOO=

pí~êípÅÜÉÇìäÉq~ÄäÉ= == PQ= NMU= NSS= NSS= NMU= NSS= NSS=

píçépÅÜÉÇìäÉq~ÄäÉ= == PQ= TU= NNU= NNU= TU= NNU= NNU=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= ^Åíáî~íÉq~ëâ= == NO= NO= NO= NO= NO= NO=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= pÉíbîÉåí= == åL~= åL~= åL~= NQ= NQ= NQ=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= `~ääÄ~Åâ= == Q= Q= Q= Q= Q= Q=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= qáÅâ=ÅçìåíÉê= == NO= NO= NO= NO= NO= NO=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= cáå~ä= == OU= OU= OU= OU= OU= OU=

dÉífpofa= == Q= åL~= åL~= åL~= åL~= åL~= åL~=

mêçÅÉëë=Åçåí~áåÉê= váÉäÇáåÖ= PO= PM= PM= PM= PM= PM= PM=

mêçÅÉëë=Åçåí~áåÉê= kçåJváÉäÇáåÖ= PP= NO= NO= NO= NO= NO= NO=

çëÉâ|íáÅâ|~ä~êã= YÇÉÑ~ìäí[= == TU= TU= TU= TU= TU= TU=

== hi= O= PO= PO= PO= PO= PO= PO=

çëÉâ|áåÅê|ÅçìåíÉê= == == PU= PU= PU= PU= PU= PU=

dÉí^ÅíáîÉ^ééäáÅ~íáçåjçÇÉ= == PM= åL~= åL~= åL~= åL~= åL~= åL~=

pí~êílp= == == OSO= OSO= OSO= OSO= OSO= OSO=

pÜìíÇçïålp= kçeççâ= NO= QO= QO= QO= QO= QO= QO=

== eççâ= NP= RQ= RQ= RQ= RQ= RQ= RQ=

fåáí`lj= == == Q= Q= Q= Q= Q= Q=

`äçëÉ`lj= == == Q= Q= Q= Q= Q= Q=

pí~êí`lj= == == OS= OS= OS= OS= OS= OS=

píçé`lj= == == OM= OM= OM= OM= OM= OM=

oÉ~Çcä~Ö= == PM= åL~= åL~= åL~= åL~= åL~= åL~=

oÉëÉícä~Ö= == PM= åL~= åL~= åL~= åL~= åL~= åL~=

oÉÅÉáîÉjÉëë~ÖÉ= ```^= NQ= TU= TU= TU= OMU= OMU= OMU=
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PO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

== ```_= NR= OMU= OMU= OMU= OMU= OMU= OMU=

dÉíjÉëë~ÖÉoÉëçìêÅÉ= == == PS= PS= PS= PS= PS= PS=

oÉäÉ~ëÉjÉëë~ÖÉoÉëçìêÅÉ= == == PQ= PQ= PQ= PQ= PQ= PQ=

dÉíjÉëë~ÖÉpí~íìë= == == QQ= QQ= QQ= QQ= QQ= QQ=

pÉåÇjÉëë~ÖÉ= pt=```^= NI=NQ= VO= VO= VO= OTU= OTU= OTU=

== pt=```_= NI=NR= OSQ= OSQ= OSQ= OTU= OTU= OTU=

== kp=```^= NQ= VO= VO= VO= OTU= OTU= OTU=

== kp=```_= NR= OSQ= OSQ= OSQ= OTU= OTU= OTU=

== hi=```^= OI=NQ= QS= QS= QS= OPM= OPM= OPM=

== hi=```_= OI=NR= ONS= ONS= ONS= OPM= OPM= OPM=

ã~áå|Çáëé~íÅÜ= kçeççâ= NO= NSS= NSS= OMQ= NSS= NSS= OMQ=

== eççâ= NP= OMU= OMU= ORO= OMU= OMU= ORO=

ëìÄ|Çáëé~íÅÜ= _Nic= NV= OO= OO= OO= OO= OO= OO=

== _Nef= OM= NMO= NMO= NMO= NMO= NMO= NMO=

== _Nec= ON= NNM= NNM= NNM= NNM= NNM= NNM=

== _Oif= OO= åL~= UQ= NMS= åL~= UQ= NMS=

== _Oic= OP= åL~= VM= NNO= åL~= VM= NNO=

== _Oef= OQ= åL~= PMQ= PSQ= åL~= PMQ= PSQ=

== _Oec= OR= åL~= PNQ= PTO= åL~= PNQ= PTO=

== bNef= OS= åL~= åL~= åL~= QVO= QVO= RVM=

== bNec= OT= åL~= åL~= åL~= RMO= RMO= RTS=

== bOef= OU= åL~= åL~= åL~= åL~= åL~= RVM=

== bOec= OV= åL~= åL~= åL~= åL~= åL~= RTS=

bêêçêeççâ=ëìééçêí= == NS= QM= QM= QM= QM= QM= QM=

== pÉêîáÅÉfa= NT= RM= RM= RM= RM= RM= RM=

== m~ê~ãÉíÉêë= NU= TM= TM= TM= TM= TM= TM=

î~äáÇáíó|ÅÜÉÅâë= == P= åL~= åL~= åL~= åL~= åL~= åL~=

qáãáåÖ|Çáëé~íÅÜ= == Q= åL~= åL~= åL~= åL~= åL~= åL~=

qáãáåÖ|íÉêãáå~íáçå= == Q= åL~= åL~= åL~= åL~= åL~= åL~=

^Åíáî~íÉq~ëâëÉí= pt= N= NSS= OUM= PPO= NVO= POU= PUS=

== kp= == NPO= ORS= PMU= NRQ= PMS= PSQ=

== hi= O= TU= NVU= ORM= NMQ= OQQ= PMO=

`Ü~áåq~ëâëÉí= pti= NI=U= NRS= OUO= PNU= NSQ= OVO= PRU=

== pte= NI=V= NVS= PPM= PUM= OMQ= PPU= QOM=

== kpi= U= NRS= OUO= PNU= NSQ= OVO= PRU=

== kpe= V= NUS= POM= PTM= NVQ= POU= QNM=

dÉíq~ëâëÉíoÉÑ= == == U= U= U= U= U= U=
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=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= PP=

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

jÉêÖÉq~ëâëÉí= == == RU= RU= RU= RU= RU= RU=

^ëëáÖåq~ëâëÉí= == == U= U= U= U= U= U=

oÉãçîÉq~ëâëÉí= == == SO= SO= SO= SO= SO= SO=

qÉëípìÄq~ëâëÉí= == == SO= SO= SO= SO= SO= SO=

qÉëíbèìáî~äÉåíq~ëâëÉí= == == SM= SM= SM= SM= SM= SM=

qáÅâpÅÜÉÇìäÉ= pt= N= OQO= NUO= NUO= NUO= NUO= NUO=

== kp= == OMQ= NRQ= NRQ= NRQ= NRQ= NRQ=

== hi= O= NRS= NMS= NMS= NMS= NMS= NMS=

^Çî~åÅÉpÅÜÉÇìäÉ= pt= N= OPO= NVO= NVO= NVO= NVO= NVO=

== kp= == OMO= NSM= NSM= NSM= NSM= NSM=

== hi= O= NRU= NNS= NNS= NNS= NNS= NNS=

pí~êípÅÜÉÇìäÉ= == == UQ= UQ= UQ= UQ= UQ= UQ=

píçépÅÜÉÇìäÉ= == == TO= TO= TO= TO= TO= TO=

dÉípÅÜÉÇìäÉpí~íìë= == == VU= VU= VU= VU= VU= VU=

dÉípÅÜÉÇìäÉs~äìÉ= == == UO= UO= UO= UO= UO= UO=

dÉípÅÜÉÇìäÉkÉñí= == == NO= NO= NO= NO= NO= NO=

pÉípÅÜÉÇìäÉkÉñí= == == U= U= U= U= U= U=

dÉí^êêáî~äéçáåíaÉä~ó= == == U= U= U= U= U= U=

pÉí^êêáî~äéçáåíaÉä~ó= == == U= U= U= U= U= U=

dÉí^êêáî~äéçáåíq~ëâëÉíoÉÑ= == == S= S= S= S= S= S=

dÉí^êêáî~äéçáåíkÉñí= == == U= U= U= U= U= U=

pÉí^êêáî~äéçáåíkÉñí= == == U= U= U= U= U= U=

qÉëí^êêáî~äéçáåítêáí~ÄäÉ= == == QO= QO= QO= QO= QO= QO=

dÉíbñÉÅìíáçåqáãÉ= == == Q= Q= Q= Q= Q= Q=

dÉíi~êÖÉëíbñÉÅìíáçåqáãÉ= == == U= U= U= U= U= U=

oÉëÉíi~êÖÉëíbñÉÅìíáçåqáãÉ= == == Q= Q= Q= Q= Q= Q=

dÉípí~ÅâlÑÑëÉí= == == OM= OM= OM= OM= OM= OM=
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PQ= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

qáãáåÖ=

 

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

pÉêîáÅÉ=å~ãÉ= s~êá~åí= kçíÉë= == == == == == ==

^Åíáî~íÉq~ëâ= pt= N= NSU= ONM= ORQ= NTS= OOM= OVQ=

== kp= == NPQ= NVO= OPS= NQO= OMO= OTS=

== hi= O= UM= NOU= NTO= UU= NPU= OMU=

qÉêãáå~íÉq~ëâ= ibñí= P= åL~= åL~= åL~= åL~= åL~= åL~=

== e= R= NU= NU= NU= NU= NU= NU=

`Ü~áåq~ëâ= pti= NI=U= NQM= NVS= OQM= NQU= OMS= OSU=

== pte= NI=V= NTU= OQQ= OUU= NUS= ORQ= POO=

== kpi= U= NQM= NVS= OQM= NQU= OMS= OSU=

== kpe= V= NSU= OPQ= OTU= NTS= OQQ= PNO=

pÅÜÉÇìäÉ= == == NPM= NPM= NTM= NPM= NPM= NTM=

dÉíq~ëâfa= == == OU= OU= OU= OU= OU= OU=

dÉíq~ëâpí~íÉ= == == UU= UU= UU= NMS= NMS= NMS=

bå~ÄäÉ^ääfåíÉêêìéíë= == == PM= PM= PM= PM= PM= PM=

aáë~ÄäÉ^ääfåíÉêêìéíë= == == PQ= PQ= PQ= PQ= PQ= PQ=

oÉëìãÉ^ääfåíÉêêìéíë= == == QO= QO= QO= QO= QO= QO=

pìëéÉåÇ^ääfåíÉêêìéíë= == == RO= RO= RO= RO= RO= RO=

oÉëìãÉlpfåíÉêêìéíë= == == QO= QO= QO= QO= QO= QO=

pìëéÉåÇlpfåíÉêêìéíë= == == RU= RU= RU= RU= RU= RU=

dÉíoÉëçìêÅÉ= q~ëâ= T= OQ= OQ= PM= OQ= OQ= PM=

== `çãÄáåÉÇ= S= UM= UM= UM= UM= UM= UM=

== `ibñ= P= åL~= åL~= åL~= åL~= åL~= åL~=

oÉäÉ~ëÉoÉëçìêÅÉ= q~ëâ= T= NMS= NMS= NMS= NMS= NMS= NMS=

== `çãÄáåÉÇ= S= OPQ= OPQ= OPQ= OPQ= OPQ= OPQ=

== `ibñ= P= åL~= åL~= åL~= åL~= åL~= åL~=

pÉíbîÉåí= pt= N= åL~= åL~= åL~= NOS= NOS= OMU=

== kp= == åL~= åL~= åL~= NMQ= NMQ= NUU=

== kpNá= NM= åL~= åL~= åL~= TS= åL~= åL~=

== hi= O= åL~= åL~= åL~= RU= RU= NQM=

== hiNá= OI=NM= åL~= åL~= åL~= OQ= åL~= åL~=

`äÉ~êbîÉåí= == == åL~= åL~= åL~= TS= TS= TS=

dÉíbîÉåí= == == åL~= åL~= åL~= NO= NO= NO=

t~áíbîÉåí= YÇÉÑ~ìäí[= == åL~= åL~= åL~= QMS= QMS= SVQ=

== Ñé= NN= åL~= åL~= åL~= QOO= QOO= TOS=
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fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= PR=

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

== Ná= NM= åL~= åL~= åL~= NNS= åL~= åL~=

dÉí^ä~êã_~ëÉ= == == TO= TO= TO= TO= TO= TO=

dÉí^ä~êã= == == VU= VU= VU= VU= VU= VU=

pÉíoÉä^ä~êã= == == RTO= RTO= RTO= RTO= RTO= RTO=

pÉí^Äë^ä~êã= == == RQS= RQS= RQS= RQS= RQS= RQS=

`~åÅÉä^ä~êã= == == UU= UU= UU= UU= UU= UU=

fåáí`çìåíÉê= == == SU= SU= SU= SU= SU= SU=

dÉí`çìåíÉês~äìÉ= == == UO= UO= UO= UO= UO= UO=

dÉípÅÜÉÇìäÉq~ÄäÉpí~íìë= == PQ= RQ= TQ= TQ= RQ= TQ= TQ=

kÉñípÅÜÉÇìäÉq~ÄäÉ= == PQ= SO= OOO= OOO= SO= OOO= OOO=

pí~êípÅÜÉÇìäÉq~ÄäÉ= == PQ= NMU= NSS= NSS= NMU= NSS= NSS=

píçépÅÜÉÇìäÉq~ÄäÉ= == PQ= TU= NNU= NNU= TU= NNU= NNU=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= ^Åíáî~íÉq~ëâ= == NO= NO= NO= NO= NO= NO=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= pÉíbîÉåí= == åL~= åL~= åL~= NQ= NQ= NQ=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= `~ääÄ~Åâ= == Q= Q= Q= Q= Q= Q=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= qáÅâ=ÅçìåíÉê= == NO= NO= NO= NO= NO= NO=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= cáå~ä= == OU= OU= OU= OU= OU= OU=

dÉífpofa= == Q= PQ= PQ= PQ= PQ= PQ= PQ=

mêçÅÉëë=Åçåí~áåÉê= váÉäÇáåÖ= PO= PM= PM= PM= PM= PM= PM=

mêçÅÉëë=Åçåí~áåÉê= kçåJváÉäÇáåÖ= PP= NO= NO= NO= NO= NO= NO=

çëÉâ|íáÅâ|~ä~êã= YÇÉÑ~ìäí[= == TU= TU= TU= TU= TU= TU=

== hi= O= PO= PO= PO= PO= PO= PO=

çëÉâ|áåÅê|ÅçìåíÉê= == == PU= PU= PU= PU= PU= PU=

dÉí^ÅíáîÉ^ééäáÅ~íáçåjçÇÉ= == PM= åL~= åL~= åL~= åL~= åL~= åL~=

pí~êílp= == == PPQ= PPQ= PPQ= PPQ= PPQ= PPQ=

pÜìíÇçïålp= kçeççâ= NO= QO= QO= QO= QO= QO= QO=

== eççâ= NP= RQ= RQ= RQ= RQ= RQ= RQ=

fåáí`lj= == == Q= Q= Q= Q= Q= Q=

`äçëÉ`lj= == == Q= Q= Q= Q= Q= Q=

pí~êí`lj= == == OS= OS= OS= OS= OS= OS=

píçé`lj= == == OM= OM= OM= OM= OM= OM=

oÉ~Çcä~Ö= == PM= åL~= åL~= åL~= åL~= åL~= åL~=

oÉëÉícä~Ö= == PM= åL~= åL~= åL~= åL~= åL~= åL~=

oÉÅÉáîÉjÉëë~ÖÉ= ```^= NQ= TU= TU= TU= OMU= OMU= OMU=

== ```_= NR= OMU= OMU= OMU= OMU= OMU= OMU=

dÉíjÉëë~ÖÉoÉëçìêÅÉ= == == PS= PS= PS= PS= PS= PS=

oÉäÉ~ëÉjÉëë~ÖÉoÉëçìêÅÉ= == == PQ= PQ= PQ= PQ= PQ= PQ=
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=

PS= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

dÉíjÉëë~ÖÉpí~íìë= == == QQ= QQ= QQ= QQ= QQ= QQ=

pÉåÇjÉëë~ÖÉ= pt=```^= NI=NQ= VO= VO= VO= OTU= OTU= OTU=

== pt=```_= NI=NR= OSQ= OSQ= OSQ= OTU= OTU= OTU=

== kp=```^= NQ= VO= VO= VO= OTU= OTU= OTU=

== kp=```_= NR= OSQ= OSQ= OSQ= OTU= OTU= OTU=

== hi=```^= OI=NQ= QS= QS= QS= OPM= OPM= OPM=

== hi=```_= OI=NR= ONS= ONS= ONS= OPM= OPM= OPM=

ã~áå|Çáëé~íÅÜ= kçeççâ= NO= OMQ= OMQ= OQS= OMQ= OMQ= OQS=

== eççâ= NP= OQO= OQO= OVQ= OQO= OQO= OVQ=

ëìÄ|Çáëé~íÅÜ= _Nic= NV= NO= NO= NO= NO= NO= NO=

== _Nef= OM= VQ= VQ= VQ= VQ= VQ= VQ=

== _Nec= ON= NMO= NMO= NMO= NMO= NMO= NMO=

== _Oif= OO= åL~= QU= TM= åL~= QU= TM=

== _Oic= OP= åL~= RQ= TS= åL~= RQ= TS=

== _Oef= OQ= åL~= OPU= OVQ= åL~= OPU= OVQ=

== _Oec= OR= åL~= OQS= PMM= åL~= OQS= PMM=

== bNef= OS= åL~= åL~= åL~= QTU= QTU= RTO=

== bNec= OT= åL~= åL~= åL~= QUS= QUS= RRO=

== bOef= OU= åL~= åL~= åL~= åL~= åL~= RTO=

== bOec= OV= åL~= åL~= åL~= åL~= åL~= RRO=

bêêçêeççâ=ëìééçêí= == NS= QM= QM= QM= QM= QM= QM=

== pÉêîáÅÉfa= NT= RM= RM= RM= RM= RM= RM=

== m~ê~ãÉíÉêë= NU= TM= TM= TM= TM= TM= TM=

î~äáÇáíó|ÅÜÉÅâë= == P= åL~= åL~= åL~= åL~= åL~= åL~=

qáãáåÖ|Çáëé~íÅÜ= == Q= VQ= VQ= VQ= VQ= VQ= VQ=

qáãáåÖ|íÉêãáå~íáçå= == Q= UU= UU= UU= UU= UU= UU=

^Åíáî~íÉq~ëâëÉí= pt= N= NSS= OUM= PPO= NVO= POU= PUS=

== kp= == NPO= ORS= PMU= NRQ= PMS= PSQ=

== hi= O= TU= NVU= ORM= NMQ= OQQ= PMO=

`Ü~áåq~ëâëÉí= pti= NI=U= NRS= OUO= PNU= NSQ= OVO= PRU=

== pte= NI=V= NVS= PPM= PUM= OMQ= PPU= QOM=

== kpi= U= NRS= OUO= PNU= NSQ= OVO= PRU=

== kpe= V= NUS= POM= PTM= NVQ= POU= QNM=

dÉíq~ëâëÉíoÉÑ= == == U= U= U= U= U= U=

jÉêÖÉq~ëâëÉí= == == RU= RU= RU= RU= RU= RU=

^ëëáÖåq~ëâëÉí= == == U= U= U= U= U= U=

oÉãçîÉq~ëâëÉí= == == SO= SO= SO= SO= SO= SO=
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fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= PT=

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

qÉëípìÄq~ëâëÉí= == == SO= SO= SO= SO= SO= SO=

qÉëíbèìáî~äÉåíq~ëâëÉí= == == SM= SM= SM= SM= SM= SM=

qáÅâpÅÜÉÇìäÉ= pt= N= OQO= NUO= NUO= NUO= NUO= NUO=

== kp= == OMQ= NRQ= NRQ= NRQ= NRQ= NRQ=

== hi= O= NRS= NMS= NMS= NMS= NMS= NMS=

^Çî~åÅÉpÅÜÉÇìäÉ= pt= N= OPO= NVO= NVO= NVO= NVO= NVO=

== kp= == OMO= NSM= NSM= NSM= NSM= NSM=

== hi= O= NRU= NNS= NNS= NNS= NNS= NNS=

pí~êípÅÜÉÇìäÉ= == == UQ= UQ= UQ= UQ= UQ= UQ=

píçépÅÜÉÇìäÉ= == == TO= TO= TO= TO= TO= TO=

dÉípÅÜÉÇìäÉpí~íìë= == == VU= VU= VU= VU= VU= VU=

dÉípÅÜÉÇìäÉs~äìÉ= == == UO= UO= UO= UO= UO= UO=

dÉípÅÜÉÇìäÉkÉñí= == == NO= NO= NO= NO= NO= NO=

pÉípÅÜÉÇìäÉkÉñí= == == U= U= U= U= U= U=

dÉí^êêáî~äéçáåíaÉä~ó= == == U= U= U= U= U= U=

pÉí^êêáî~äéçáåíaÉä~ó= == == U= U= U= U= U= U=

dÉí^êêáî~äéçáåíq~ëâëÉíoÉÑ= == == S= S= S= S= S= S=

dÉí^êêáî~äéçáåíkÉñí= == == U= U= U= U= U= U=

pÉí^êêáî~äéçáåíkÉñí= == == U= U= U= U= U= U=

qÉëí^êêáî~äéçáåítêáí~ÄäÉ= == == QO= QO= QO= QO= QO= QO=

dÉíbñÉÅìíáçåqáãÉ= == == NOU= NOU= NOU= NOU= NOU= NOU=

dÉíi~êÖÉëíbñÉÅìíáçåqáãÉ= == == NS= NS= NS= NS= NS= NS=

oÉëÉíi~êÖÉëíbñÉÅìíáçåqáãÉ= == == NQ= NQ= NQ= NQ= NQ= NQ=

dÉípí~ÅâlÑÑëÉí= == == OM= OM= OM= OM= OM= OM=
 

bñíÉåÇÉÇ=

 

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

pÉêîáÅÉ=å~ãÉ= s~êá~åí= kçíÉë= == == == == == ==

^Åíáî~íÉq~ëâ= pt= N= OTU= POU= PTM= OVU= PQO= QMM=

== kp= == PPM= PVS= QPS= PRS= QNM= QUU=

== hi= O= NRQ= OMO= OQQ= NTQ= ONS= OTQ=

qÉêãáå~íÉq~ëâ= ibñí= P= NSS= NSS= NSS= NSS= NSS= NSS=
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=

PU= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

== e= R= NPO= NPO= NPO= NPO= NPO= NPO=

`Ü~áåq~ëâ= pti= NI=U= PMS= PRO= PVQ= POM= PSQ= QPM=

== pte= NI=V= PPQ= PUQ= QOU= PQU= PVS= QRS=

== kpi= U= PTM= QNQ= QRS= PUQ= QOS= QVO=

== kpe= V= PTO= QOO= QSS= PUS= QPQ= QVQ=

pÅÜÉÇìäÉ= == == OTS= OTS= POM= OTS= OTS= POM=

dÉíq~ëâfa= == == QU= QU= QU= QU= QU= QU=

dÉíq~ëâpí~íÉ= == == OVU= OVU= OVU= OUO= OUO= OUO=

bå~ÄäÉ^ääfåíÉêêìéíë= == == RO= RO= RO= RO= RO= RO=

aáë~ÄäÉ^ääfåíÉêêìéíë= == == RS= RS= RS= RS= RS= RS=

oÉëìãÉ^ääfåíÉêêìéíë= == == NMO= NMO= NMO= NMO= NMO= NMO=

pìëéÉåÇ^ääfåíÉêêìéíë= == == TO= TO= TO= TO= TO= TO=

oÉëìãÉlpfåíÉêêìéíë= == == NMM= NMM= NMM= NMM= NMM= NMM=

pìëéÉåÇlpfåíÉêêìéíë= == == TU= TU= TU= TU= TU= TU=

dÉíoÉëçìêÅÉ= q~ëâ= T= PRS= PRS= POO= PRS= PRS= POO=

== `çãÄáåÉÇ= S= PTS= PTS= PTS= PTS= PTS= PTS=

== `ibñ= P= PSS= PSS= PSS= PSS= PSS= PSS=

oÉäÉ~ëÉoÉëçìêÅÉ= q~ëâ= T= PQS= PQS= PQS= PQS= PQS= PQS=

== `çãÄáåÉÇ= S= QUM= QUM= QUM= QUM= QUM= QUM=

== `ibñ= P= PMO= PMO= PMO= PMO= PMO= PMO=

pÉíbîÉåí= pt= N= åL~= åL~= åL~= PPO= PPO= QNQ=

== kp= == åL~= åL~= åL~= PSQ= PSQ= QRM=

== kpNá= NM= åL~= åL~= åL~= OSS= åL~= åL~=

== hi= O= åL~= åL~= åL~= ONQ= ONQ= OVQ=

== hiNá= OI=NM= åL~= åL~= åL~= NRS= åL~= åL~=

`äÉ~êbîÉåí= == == åL~= åL~= åL~= NQU= NQU= NQU=

dÉíbîÉåí= == == åL~= åL~= åL~= NRQ= NRQ= NRQ=

t~áíbîÉåí= YÇÉÑ~ìäí[= == åL~= åL~= åL~= ROS= ROS= UNM=

== Ñé= NN= åL~= åL~= åL~= RQO= RQO= UQO=

== Ná= NM= åL~= åL~= åL~= OOQ= åL~= åL~=

dÉí^ä~êã_~ëÉ= == == ONO= ONO= ONO= ONO= ONO= ONO=

dÉí^ä~êã= == == ONQ= ONQ= ONQ= ONQ= ONQ= ONQ=

pÉíoÉä^ä~êã= == == TMQ= TMQ= TMQ= TMQ= TMQ= TMQ=

pÉí^Äë^ä~êã= == == TMU= TMU= TMU= TMU= TMU= TMU=

`~åÅÉä^ä~êã= == == OMM= OMM= OMM= OMM= OMM= OMM=

fåáí`çìåíÉê= == == OUU= OUU= OUU= OUU= OUU= OUU=

dÉí`çìåíÉês~äìÉ= == == OPO= OPO= OPO= OPO= OPO= OPO=



Q
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=

=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= PV=

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

dÉípÅÜÉÇìäÉq~ÄäÉpí~íìë= == PQ= TO= VO= VO= TO= VO= VO=

kÉñípÅÜÉÇìäÉq~ÄäÉ= == PQ= UO= OVO= OVO= UO= OVO= OVO=

pí~êípÅÜÉÇìäÉq~ÄäÉ= == PQ= NPU= OMS= OMS= NPU= OMS= OMS=

píçépÅÜÉÇìäÉq~ÄäÉ= == PQ= NMU= NRU= NRU= NMU= NRU= NRU=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= ^Åíáî~íÉq~ëâ= == NO= NO= NO= NO= NO= NO=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= pÉíbîÉåí= == åL~= åL~= åL~= NQ= NQ= NQ=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= `~ääÄ~Åâ= == Q= Q= Q= Q= Q= Q=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= qáÅâ=ÅçìåíÉê= == NO= NO= NO= NO= NO= NO=

pÅÜÉÇìäÉq~ÄäÉ=Éñéáêó=éçáåí= cáå~ä= == PM= PM= PM= PM= PM= PM=

dÉífpofa= == Q= RQ= RQ= RQ= RQ= RQ= RQ=

mêçÅÉëë=Åçåí~áåÉê= váÉäÇáåÖ= PO= PM= PM= PM= PM= PM= PM=

mêçÅÉëë=Åçåí~áåÉê= kçåJváÉäÇáåÖ= PP= NO= NO= NO= NO= NO= NO=

çëÉâ|íáÅâ|~ä~êã= YÇÉÑ~ìäí[= == NPO= NPO= NPO= NPO= NPO= NPO=

== hi= O= PO= PO= PO= PO= PO= PO=

çëÉâ|áåÅê|ÅçìåíÉê= == == PU= PU= PU= PU= PU= PU=

dÉí^ÅíáîÉ^ééäáÅ~íáçåjçÇÉ= == PM= åL~= åL~= åL~= åL~= åL~= åL~=

pí~êílp= == == PRS= PRS= PRS= PRS= PRS= PRS=

pÜìíÇçïålp= kçeççâ= NO= RO= RO= RO= RO= RO= RO=

== eççâ= NP= SQ= SQ= SQ= SQ= SQ= SQ=

fåáí`lj= == == Q= Q= Q= Q= Q= Q=

`äçëÉ`lj= == == Q= Q= Q= Q= Q= Q=

pí~êí`lj= == == QS= QS= QS= QS= QS= QS=

píçé`lj= == == SM= SM= SM= SM= SM= SM=

oÉ~Çcä~Ö= == == PO= PO= PO= PO= PO= PO=

oÉëÉícä~Ö= == == PS= PS= PS= PS= PS= PS=

oÉÅÉáîÉjÉëë~ÖÉ= ```^= NQ= NUS= NUS= NUS= PNQ= PNQ= PNQ=

== ```_= NR= PNQ= PNQ= PNQ= PNQ= PNQ= PNQ=

dÉíjÉëë~ÖÉoÉëçìêÅÉ= == == UQ= UQ= UQ= UQ= UQ= UQ=

oÉäÉ~ëÉjÉëë~ÖÉoÉëçìêÅÉ= == == UQ= UQ= UQ= UQ= UQ= UQ=

dÉíjÉëë~ÖÉpí~íìë= == == NNU= NNU= NNU= NNU= NNU= NNU=

pÉåÇjÉëë~ÖÉ= pt=```^= NI=NQ= OQQ= OQQ= OQQ= QOO= QOO= QOO=

== pt=```_= NI=NR= QMU= QMU= QMU= QOO= QOO= QOO=

== kp=```^= NQ= OQQ= OQQ= OQQ= QOO= QOO= QOO=

== kp=```_= NR= QMU= QMU= QMU= QOO= QOO= QOO=

== hi=```^= OI=NQ= NSO= NSO= NSO= PQM= PQM= PQM=

== hi=```_= OI=NR= POS= POS= POS= PQM= PQM= PQM=

ã~áå|Çáëé~íÅÜ= kçeççâ= NO= OMQ= OMQ= OQS= OMQ= OMQ= OQS=
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QM= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

== eççâ= NP= OQO= OQO= OVQ= OQO= OQO= OVQ=

ëìÄ|Çáëé~íÅÜ= _Nic= NV= NO= NO= NO= NO= NO= NO=

== _Nef= OM= VQ= VQ= VQ= VQ= VQ= VQ=

== _Nec= ON= NMO= NMO= NMO= NMO= NMO= NMO=

== _Oif= OO= åL~= QU= TM= åL~= QU= TM=

== _Oic= OP= åL~= RQ= TS= åL~= RQ= TS=

== _Oef= OQ= åL~= OPU= OVQ= åL~= OPU= OVQ=

== _Oec= OR= åL~= OQS= PMM= åL~= OQS= PMM=

== bNef= OS= åL~= åL~= åL~= QTU= QTU= RTO=

== bNec= OT= åL~= åL~= åL~= QUS= QUS= RRO=

== bOef= OU= åL~= åL~= åL~= åL~= åL~= RTO=

== bOec= OV= åL~= åL~= åL~= åL~= åL~= RRO=

bêêçêeççâ=ëìééçêí= == NS= NQU= NQU= NQU= NQU= NQU= NQU=

== pÉêîáÅÉfa= NT= NRU= NRU= NRU= NRU= NRU= NRU=

== m~ê~ãÉíÉêë= NU= NTU= NTU= NTU= NTU= NTU= NTU=

î~äáÇáíó|ÅÜÉÅâë= == P= OU= OU= OU= OU= OU= OU=

qáãáåÖ|Çáëé~íÅÜ= == Q= VQ= VQ= VQ= VQ= VQ= VQ=

qáãáåÖ|íÉêãáå~íáçå= == Q= UU= UU= UU= UU= UU= UU=

^Åíáî~íÉq~ëâëÉí= pt= N= PPO= QMQ= QQU= PTO= QPO= QVM=

== kp= == PSS= QPU= QUO= QMU= QSU= ROS=

== hi= O= OMS= OUU= PPQ= ORS= POO= PUS=

`Ü~áåq~ëâëÉí= pti= NI=U= PTQ= QQO= QUS= QMU= QSM= ROO=

== pte= NI=V= QNU= QVM= RPQ= QRO= RNM= RTM=

== kpi= U= QNO= QUM= ROQ= QQS= QVU= RSM=

== kpe= V= QQS= RNU= RSO= QUM= RPU= RVU=

dÉíq~ëâëÉíoÉÑ= == == NOO= NOO= NOO= NOO= NOO= NOO=

jÉêÖÉq~ëâëÉí= == == PNQ= PNQ= PNQ= PNQ= PNQ= PNQ=

^ëëáÖåq~ëâëÉí= == == NUS= NUS= NUS= NUS= NUS= NUS=

oÉãçîÉq~ëâëÉí= == == PNU= PNU= PNU= PNU= PNU= PNU=

qÉëípìÄq~ëâëÉí= == == PQO= PQO= PQO= PQO= PQO= PQO=

qÉëíbèìáî~äÉåíq~ëâëÉí= == == PQM= PQM= PQM= PQM= PQM= PQM=

qáÅâpÅÜÉÇìäÉ= pt= N= PUQ= PQQ= PQQ= PQQ= PQQ= PQQ=

== kp= == QQS= QQM= QQM= QQM= QQM= QQM=

== hi= O= OTS= OPO= OPO= OPO= OPO= OPO=

^Çî~åÅÉpÅÜÉÇìäÉ= pt= N= PTQ= PPU= PPU= PPU= PPU= PPU=

== kp= == QPS= QRQ= QRQ= QRQ= QRQ= QRQ=

== hi= O= PMM= OSO= OSO= OSO= OSO= OSO=
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=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= QN=

`çåÑáÖìê~íáçå= ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == == kç= vÉë= == kç= vÉë= ==

pí~êípÅÜÉÇìäÉ= == == OTQ= OTQ= OTQ= OTQ= OTQ= OTQ=

píçépÅÜÉÇìäÉ= == == OPM= OPM= OPM= OPM= OPM= OPM=

dÉípÅÜÉÇìäÉpí~íìë= == == OSO= OSO= OSO= OSO= OSO= OSO=

dÉípÅÜÉÇìäÉs~äìÉ= == == OOM= OOM= OOM= OOM= OOM= OOM=

dÉípÅÜÉÇìäÉkÉñí= == == VQ= VQ= VQ= VQ= VQ= VQ=

pÉípÅÜÉÇìäÉkÉñí= == == NUQ= NUQ= NUQ= NUQ= NUQ= NUQ=

dÉí^êêáî~äéçáåíaÉä~ó= == == NPO= NPO= NPO= NPO= NPO= NPO=

pÉí^êêáî~äéçáåíaÉä~ó= == == NRQ= NRQ= NRQ= NRQ= NRQ= NRQ=

dÉí^êêáî~äéçáåíq~ëâëÉíoÉÑ= == == NPM= NPM= NPM= NPM= NPM= NPM=

dÉí^êêáî~äéçáåíkÉñí= == == NPO= NPO= NPO= NPO= NPO= NPO=

pÉí^êêáî~äéçáåíkÉñí= == == NVU= NVU= NVU= NVU= NVU= NVU=

qÉëí^êêáî~äéçáåítêáí~ÄäÉ= == == NRU= NRU= NRU= NRU= NRU= NRU=

dÉíbñÉÅìíáçåqáãÉ= == == NVS= NVS= NVS= NVS= NVS= NVS=

dÉíi~êÖÉëíbñÉÅìíáçåqáãÉ= == == NMQ= NMQ= NMQ= NMQ= NMQ= NMQ=

oÉëÉíi~êÖÉëíbñÉÅìíáçåqáãÉ= == == VU= VU= VU= VU= VU= VU=

dÉípí~ÅâlÑÑëÉí= == == OM= OM= OM= OM= OM= OM=
 

kçíÉë=

 

kìãÄÉê= kçíÉ=
N= iáåâÉÇ=çåäó=áÑ=ìéï~êÇ=~Åíáî~íáçåë=~êÉ=~ääçïÉÇ=

O= iáåâÉÇ=çåäó=áÑ=^mf=áë=Å~ääÉÇ=ïáíÜáå=fpo=

P= mêÉëÉåí=çåäó=áå=bñíÉåÇÉÇ=lp=ëí~íìë=

Q= mêÉëÉåí=çåäó=áå=qáãáåÖ=çê=bñíÉåÇÉÇ=lp=ëí~íìë=

R= iáåâÉÇ=çåäó=áÑ=íÜÉêÉ=~êÉ=ÜÉ~îóïÉáÖÜí=í~ëâë=áå=íÜÉ=ëóëíÉã=

S= iáåâÉÇ=çåäó=áÑ=oÉëçìêÅÉ=áë=ìëÉÇ=Äó=ÄçíÜ=í~ëâë=~åÇ=fpoë=

T= iáåâÉÇ=çåäó=áÑ=oÉëçìêÅÉ=áë=ìëÉÇ=çåäó=Äó=í~ëâë=

U= iáåâÉÇ=çåäó=áÑ=`Ü~áåáåÖ=í~ëâ=áë=iáÖÜíïÉáÖÜí=

V= iáåâÉÇ=çåäó=áÑ=`Ü~áåáåÖ=í~ëâ=áë=eÉ~îóïÉáÖÜí=

NM= iáåâÉÇ=çåäó=áÑ=fÇäÉ=í~ëâ=áë=íÜÉ=çåäó=ÉñíÉåÇÉÇ=í~ëâ=áå=íÜÉ=ëóëíÉã=

NN= iáåâÉÇ=çåäó=áÑ=Å~ääáåÖ=bñíÉåÇÉÇ=í~ëâ=ìëÉë=Ñäç~íáåÖJéçáåí=

NO= iáåâÉÇ=çåäó=áÑ=åÉáíÜÉê=mêÉJ=åçê=mçëíJq~ëâeççâ=áë=ìëÉÇ=

NP= iáåâÉÇ=çåäó=áÑ=mêÉJ=çê=mçëíJq~ëâeççâ=áë=ìëÉÇ=

NQ= iáåâÉÇ=çåäó=áÑ=íÜÉêÉ=~êÉ=åç=Ñä~ÖëI=ãÉëë~ÖÉ=èìÉìÉëI=çê=ãÉëë~ÖÉ==
êÉëçìêÅÉë=áå=íÜÉ=ëóëíÉãI=~åÇ=`lj=ëí~íìë=áë=åçí=êÉèìÉëíÉÇK=

NR= iáåâÉÇ=çåäó=áÑ=íÜÉêÉ=~êÉ=~åó=Ñä~ÖëI=ãÉëë~ÖÉ=èìÉìÉëI=çê=ãÉëë~ÖÉ==
êÉëçìêÅÉë=áå=íÜÉ=ëóëíÉãI=çê=`lj=ëí~íìë=áë=êÉèìÉëíÉÇK=
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QO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

kìãÄÉê= kçíÉ=
NS= iáåâÉÇ=çåäó=áÑ=USEGETSERVICEID = FALSE==

~åÇ=USEPARAMETERACCESS = FALSE=
NT= iáåâÉÇ=çåäó=áÑ=USEGETSERVICEID = TRUE==

~åÇ=USEPARAMETERACCESS = FALSE=
NU= iáåâÉÇ=çåäó=áÑ=USEGETSERVICEID = TRUE==

~åÇ=USEPARAMETERACCESS = TRUE=
NV= iáåâÉÇ=çåäó=Ñçê=Ä~ëáÅI=ëáåÖäÉJ~Åíáî~íáçåI=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí=í~ëâë=

OM= iáåâÉÇ=çåäó=Ñçê=Ä~ëáÅI=ëáåÖäÉJ~Åíáî~íáçåI=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê=í~ëâë=

ON= iáåâÉÇ=çåäó=Ñçê=Ä~ëáÅI=ëáåÖäÉJ~Åíáî~íáçåI=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí=í~ëâë=

OO= iáåâÉÇ=çåäó=Ñçê=Ä~ëáÅI=ãìäíáéäÉJ~Åíáî~íáçåI=äáÖÜíïÉáÖÜíI=áåíÉÖÉê=í~ëâë=

OP= iáåâÉÇ=çåäó=Ñçê=Ä~ëáÅI=ãìäíáéäÉJ~Åíáî~íáçåI=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí=í~ëâë=

OQ= iáåâÉÇ=çåäó=Ñçê=Ä~ëáÅI=ãìäíáéäÉJ~Åíáî~íáçåI=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê=í~ëâë=

OR= iáåâÉÇ=çåäó=Ñçê=Ä~ëáÅI=ãìäíáéäÉJ~Åíáî~íáçåI=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí=í~ëâë=

OS= iáåâÉÇ=çåäó=Ñçê=ÉñíÉåÇÉÇI=ìåáèìÉ=éêáçêáíóI=áåíÉÖÉê=í~ëâë=

OT= iáåâÉÇ=çåäó=Ñçê=ÉñíÉåÇÉÇI=ìåáèìÉ=éêáçêáíóI=Ñäç~íáåÖJéçáåí=í~ëâë=

OU= iáåâÉÇ=çåäó=Ñçê=ÉñíÉåÇÉÇI=ëÜ~êÉÇ=éêáçêáíóI=áåíÉÖÉê=í~ëâë=

OV= iáåâÉÇ=çåäó=Ñçê=ÉñíÉåÇÉÇI=ëÜ~êÉÇ=éêáçêáíóI=Ñäç~íáåÖJéçáåí=í~ëâë=

PM= fãéäÉãÉåíÉÇ=~ë=~=ã~ÅêçI=ëç=åç=ÅçÇÉ=áë=äáåâÉÇ=

PN= kçí=êÉèìáêÉÇ=çå=ëçãÉ=í~êÖÉíë=

PO= `çåí~áåÉê=Ñçê=O=éêçÅÉëë=ÑìåÅíáçåëI=åçí=ÜáÖÜÉëí=éêáçêáíó=

PP= `çåí~áåÉê=Ñçê=O=éêçÅÉëë=ÑìåÅíáçåëI=ÜáÖÜÉëí=çê=^mmjlab=çê=fpo=

PQ= ÅçÇÉ=î~êáÉë=ïáíÜ=åìãÄÉê=çÑ=ëÅÜÉÇìäÉ=í~ÄäÉëX=Éñ~ãéäÉ=ìëÉë=O=ëÅÜÉÇìäÉ=í~ÄäÉë=
 

QKOKQ oÉëÉêîÉÇ=e~êÇï~êÉ=oÉëçìêÅÉë=

qáãÉê=ìåáíëI= áåíÉêêìéíëI= íê~éë=~åÇ=çíÜÉê=Ü~êÇï~êÉ= êÉëçìêÅÉë=~êÉ=åçí= êÉëÉêîÉÇ=
Äó=oq^JlpbhK=

QKP mÉêÑçêã~åÅÉ=

QKPKN bñÉÅìíáçå=qáãÉë=Ñçê=oq^Jlpbh=^mf=`~ääë=

qÜÉ=ÑçääçïáåÖ=í~ÄäÉë=ÖáîÉ=íÜÉ=ÉñÉÅìíáçå=íáãÉ=Eáå=`mr=ÅóÅäÉëF=Ñçê=É~ÅÜ=^mf=Å~ääK==
EkçíÉ= íÜ~íW= ENF= íÜÉ= lpbh= `lj= Åä~ëë= ï~ë= ëÉí= íç= ```^= Ñçê= ëóëíÉãë=ïáíÜçìí=
ÉîÉåíë=~åÇ=íç=```_=Ñçê= ëóëíÉãë=ïáíÜ=ÉîÉåíëX= EOF=ShutdownOS()=ÉåíÉêë=~å=
áåÑáåáíÉ= äççéX= íÜÉ= ÉñÉÅìíáçå= íáãÉ= Ñçê=ShutdownOS()= êÉéçêíÉÇ= ÄÉäçï= áë= íÜÉ=
íáãÉ=ìé=íç=íÜÉ=éçáåí=~í=ïÜáÅÜ=ShutdownOS()=Å~ääë=ShutdownHook()FK 



Q
KP
=

=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= QP=

pí~åÇ~êÇ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

pÉêîáÅÉ= s~êá~åí= == == == == == ==

^Åíáî~íÉq~ëâ= pt= QO= RT= ST= QQ= RP= TR=

== kp= PP= QV= RU= PR= QS= SS=

== hi= OO= PT= QS= OR= PQ= RT=

qÉêãáå~íÉq~ëâ= ibñí= M= M= M= M= M= M=

== e= VU= VT= VT= VT= VU= VS=

`Ü~áåq~ëâ= pti= NNV= NQQ= NTN= NRM= NRV= NVV=

== pte= NUM= OMN= OPM= ONN= ONU= ORU=

== kpi= NNV= NQP= NTM= NQV= NRU= NVU=

== kpe= NTU= NVV= OOT= OMU= ONU= ORR=

pÅÜÉÇìäÉ= pt= PP= PS= PV= PQ= PQ= PV=

dÉíq~ëâfa= == NU= NU= NV= NU= NU= NU=

dÉíq~ëâpí~íÉ= == PR= PR= PR= QO= QN= QM=

bå~ÄäÉ^ääfåíÉêêìéíë= == ON= ON= OO= ON= OO= ON=

aáë~ÄäÉ^ääfåíÉêêìéíë= == NS= NS= NS= NT= NS= NS=

oÉëìãÉ^ääfåíÉêêìéíë= == OR= OR= OR= OR= OR= OR=

pìëéÉåÇ^ääfåíÉêêìéíë= == NU= NU= NT= NU= NT= NU=

oÉëìãÉlpfåíÉêêìéíë= == OR= OR= OR= OR= OR= OR=

pìëéÉåÇlpfåíÉêêìéíë= == NU= NU= NT= NU= NT= NU=

dÉíoÉëçìêÅÉ= q~ëâ= NS= NS= NV= NS= NS= NU=

== `çãÄáåÉÇ= OT= OT= OU= OT= OT= OT=

== `ibñ= åL~= åL~= åL~= åL~= åL~= åL~=

oÉäÉ~ëÉoÉëçìêÅÉ= q~ëâ= PR= PP= PP= PP= PP= PP=

== `çãÄáåÉÇ= QV= QV= RM= QV= RN= QV=

== `ibñ= åL~= åL~= åL~= åL~= åL~= åL~=

pÉíbîÉåí= pt= åL~= åL~= åL~= QM= QN= QM=

== kp= åL~= åL~= åL~= PV= PV= PV=

== hi= åL~= åL~= åL~= OS= OS= OS=

`äÉ~êbîÉåí= == åL~= åL~= åL~= OT= OT= OT=

dÉíbîÉåí= == åL~= åL~= åL~= NO= NO= NO=

t~áíbîÉåí= YÇÉÑ~ìäí[= åL~= åL~= åL~= OMT= OMV= OOP=

== Ñé= åL~= åL~= åL~= ONN= ONO= OOQ=

dÉí^ä~êã_~ëÉ= == PM= PM= PM= PM= PM= PM=

dÉí^ä~êã= == PP= PP= PP= PP= PO= PP=
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=

=

QQ= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

pÉíoÉä^ä~êã= == QT= QU= QT= QT= QT= QU=

pÉí^Äë^ä~êã= == QR= QR= QS= QQ= QR= QR=

`~åÅÉä^ä~êã= == OU= OU= OU= OU= OU= OU=

fåáí`çìåíÉê= == PM= PM= OU= OU= OU= OU=

dÉí`çìåíÉês~äìÉ= == PM= PM= PM= PM= PM= PM=

çëÉâ|íáÅâ|~ä~êã= YÇÉÑ~ìäí[= PQ= PP= PQ= PQ= PP= PP=

== hi= NV= NV= NV= NV= NV= NV=

çëÉâ|áåÅê|ÅçìåíÉê= == R= R= R= R= R= R=

dÉí^ÅíáîÉ^ééäáÅ~íáçåjçÇÉ= == Q= Q= Q= Q= Q= Q=

pí~êílp= == NSSV= NSSU= NSTM= NSSV= NSSV= NSTM=

pÜìíÇçïålp= kçeççâ= åL~= åL~= åL~= åL~= åL~= åL~=

== eççâ= NV= OM= NV= NV= NV= NV=

fåáí`lj= == S= S= S= T= T= T=

`äçëÉ`lj= == S= S= S= T= T= T=

pí~êí`lj= == OR= OR= OS= UQ= UR= UQ=

píçé`lj= == NM= NM= NM= NN= NN= NN=

oÉ~Çcä~Ö= == åL~= åL~= åL~= V= V= V=

oÉëÉícä~Ö= == åL~= åL~= åL~= T= T= T=

oÉÅÉáîÉjÉëë~ÖÉ= == OQ= OQ= OQ= NMO= NMO= NMO=

dÉíjÉëë~ÖÉoÉëçìêÅÉ= == åL~= åL~= åL~= QM= QM= PV=

oÉäÉ~ëÉjÉëë~ÖÉoÉëçìêÅÉ= == åL~= åL~= åL~= RR= RR= RR=

dÉíjÉëë~ÖÉpí~íìë= == åL~= åL~= åL~= OR= OS= OR=

pÉåÇjÉëë~ÖÉ= pt= TV= VQ= NMQ= NTU= NUT= ONM=

== kp= TN= US= VR= NTM= NUO= OMM=

== hi= QS= SM= SV= NQQ= NRO= NTS=

^Åíáî~íÉq~ëâëÉí= pt= QM= OQR= OVQ= QO= OTT= OTM=

== kp= PP= OSS= OUP= PS= OTO= OSM=

== hi= NV= ORR= OQN= OM= OOQ= OTT=

== ptO= QM= OQR= OVQ= QO= OTT= OTM=

== kpO= PP= OSS= OUP= PS= OTO= OSM=

== hiO= NV= ORR= OQN= OM= OOQ= OTT=

`Ü~áåq~ëâëÉí= pti= NNS= PRR= PVP= NQQ= PTV= PUU=

== pte= NTU= PUU= QRQ= OMS= QQM= QTV=

== kpi= NNS= POP= PVQ= NQQ= PTU= PUU=

== kpe= NTS= QNS= QRP= OMQ= QPT= QTS=

dÉíq~ëâëÉíoÉÑ= == V= V= V= V= V= V=
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fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= QR=

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

jÉêÖÉq~ëâëÉí= == OQ= OQ= OQ= OS= OR= OR=

^ëëáÖåq~ëâëÉí= == V= V= V= V= V= V=

oÉãçîÉq~ëâëÉí= == OQ= OQ= OQ= OQ= OR= OQ=

qÉëípìÄq~ëâëÉí= == OQ= OQ= OQ= OR= OQ= OQ=

qÉëíbèìáî~äÉåíq~ëâëÉí= == OR= OS= OR= OS= OR= OR=

qáÅâpÅÜÉÇìäÉ= pt= SQ= PNU= PMQ= UQ= OVP= PQS=

== kp= RR= PMT= OVP= TO= OUP= PPR=

== hi= QN= OVR= OTV= SM= OST= POO=

== ptO= SQ= PNU= PMQ= UQ= OUV= PQN=

== kpO= RR= PMT= OVP= TO= OTU= POV=

== hiO= QN= OVR= OTV= SM= OSQ= PNT=

^Çî~åÅÉpÅÜÉÇìäÉ= pt= RT= PNS= PMM= UM= OUU= PQQ=

== kp= QV= PMQ= OUV= SV= OTT= PPO=

== hi= PR= OUV= OTR= RR= OSP= PNT=

== ptO= RT= PNS= PMM= UM= OUQ= PPV=

== kpO= QV= PMQ= OUV= SV= OTP= POT=

== hiO= PR= OUV= OTR= RR= ORV= PNO=

pí~êípÅÜÉÇìäÉ= == QM= QM= QM= PV= PV= PV=

píçépÅÜÉÇìäÉ= == PS= PT= PS= PT= PT= PT=

dÉípÅÜÉÇìäÉpí~íìë= == PU= PU= PU= PU= PU= PU=

dÉípÅÜÉÇìäÉs~äìÉ= == PS= PS= PT= PS= PT= PS=

dÉípÅÜÉÇìäÉkÉñí= == NM= NM= NM= NM= NM= NM=

pÉípÅÜÉÇìäÉkÉñí= == NN= NN= NN= NM= NM= NM=

dÉí^êêáî~äéçáåíaÉä~ó= == V= V= V= V= V= V=

pÉí^êêáî~äéçáåíaÉä~ó= == U= U= U= U= U= U=

dÉí^êêáî~äéçáåíq~ëâëÉíoÉÑ= == U= U= U= U= U= U=

dÉí^êêáî~äéçáåíkÉñí= == V= V= V= V= V= V=

pÉí^êêáî~äéçáåíkÉñí= == U= U= U= U= U= U=

qÉëí^êêáî~äéçáåítêáí~ÄäÉ= == OM= OM= OM= OM= OM= OM=

dÉíbñÉÅìíáçåqáãÉ= == S= S= S= S= S= S=

dÉíi~êÖÉëíbñÉÅìíáçåqáãÉ= == NN= NN= NN= NN= NN= NN=

oÉëÉíi~êÖÉëíbñÉÅìíáçåqáãÉ= == T= T= T= T= T= T=

dÉípí~ÅâlÑÑëÉí= == NP= NP= NP= NP= NP= NP=
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QS= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

qáãáåÖ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

pÉêîáÅÉ= s~êá~åí= == == == == == ==

^Åíáî~íÉq~ëâ= pt= QO= RV= ST= QQ= RP= TQ=

== kp= PP= QV= RV= PS= QR= SS=

== hi= OO= PT= QT= OR= PQ= RR=

qÉêãáå~íÉq~ëâ= ibñí= M= M= M= M= M= M=

== e= NVU= NVT= NVV= NVV= NVU= NVV=

`Ü~áåq~ëâ= pti= ONU= OQQ= OTO= ORN= OSQ= PMQ=

== pte= OUU= PNP= PPV= POO= PPN= PTN=

== kpi= ONU= OQQ= OTQ= ORO= OSQ= PMQ=

== kpe= OUS= PMV= PPT= PNV= POV= PST=

pÅÜÉÇìäÉ= pt= PP= PR= PU= PQ= PQ= PV=

dÉíq~ëâfa= == NT= NU= NU= NU= NU= NV=

dÉíq~ëâpí~íÉ= == PR= PR= PT= QM= QN= QM=

bå~ÄäÉ^ääfåíÉêêìéíë= == ON= ON= ON= ON= ON= ON=

aáë~ÄäÉ^ääfåíÉêêìéíë= == NT= NS= NR= NR= NR= NS=

oÉëìãÉ^ääfåíÉêêìéíë= == V= V= V= V= OR= V=

pìëéÉåÇ^ääfåíÉêêìéíë= == NN= NN= NO= NN= NU= NN=

oÉëìãÉlpfåíÉêêìéíë= == V= V= V= V= OR= V=

pìëéÉåÇlpfåíÉêêìéíë= == NN= NN= NO= NN= NU= NN=

dÉíoÉëçìêÅÉ= q~ëâ= NS= NS= NU= NS= NS= NU=

== `çãÄáåÉÇ= OT= OT= OT= OT= OT= OT=

== `ibñ= åL~= åL~= åL~= åL~= åL~= åL~=

oÉäÉ~ëÉoÉëçìêÅÉ= q~ëâ= PM= PM= PM= PN= PN= PN=

== `çãÄáåÉÇ= RM= RM= QV= QV= QV= RN=

== `ibñ= åL~= åL~= åL~= åL~= åL~= åL~=

pÉíbîÉåí= pt= åL~= åL~= åL~= QM= QM= QM=

== kp= åL~= åL~= åL~= PV= PV= PV=

== hi= åL~= åL~= åL~= OS= OS= OS=

`äÉ~êbîÉåí= == åL~= åL~= åL~= OT= OT= OT=

dÉíbîÉåí= == åL~= åL~= åL~= NO= NO= NO=

t~áíbîÉåí= YÇÉÑ~ìäí[= åL~= åL~= åL~= OVR= OVQ= PNQ=

== Ñé= åL~= åL~= åL~= OVV= OVV= PNU=

dÉí^ä~êã_~ëÉ= == PM= PM= PM= PM= PM= PM=

dÉí^ä~êã= == PP= PP= PP= PO= PP= PP=
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fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= QT=

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

pÉíoÉä^ä~êã= == QT= QT= QT= QU= QU= QT=

pÉí^Äë^ä~êã= == QQ= QQ= QR= QR= QR= QQ=

`~åÅÉä^ä~êã= == OU= OU= OU= OT= OU= OU=

fåáí`çìåíÉê= == OV= OV= OV= OU= OU= OU=

dÉí`çìåíÉês~äìÉ= == PM= PP= PM= PM= PM= PM=

çëÉâ|íáÅâ|~ä~êã= YÇÉÑ~ìäí[= PQ= PQ= PQ= PQ= PQ= PQ=

== hi= NV= NV= NV= NV= NV= NV=

çëÉâ|áåÅê|ÅçìåíÉê= == R= R= R= R= R= R=

dÉí^ÅíáîÉ^ééäáÅ~íáçåjçÇÉ= == Q= Q= Q= Q= Q= Q=

pí~êílp= == RNTQ= RNVR= RNTO= RNTO= RNTN= RNTO=

pÜìíÇçïålp= kçeççâ= åL~= åL~= åL~= åL~= åL~= åL~=

== eççâ= NV= OM= NV= NV= NV= NV=

fåáí`lj= == S= S= S= T= T= T=

`äçëÉ`lj= == S= S= S= T= T= T=

pí~êí`lj= == OR= OR= OS= UU= UU= UU=

píçé`lj= == NM= NM= NM= NN= NN= NN=

oÉ~Çcä~Ö= == åL~= åL~= åL~= V= V= V=

oÉëÉícä~Ö= == åL~= åL~= åL~= T= T= T=

oÉÅÉáîÉjÉëë~ÖÉ= == OQ= OP= OQ= NMN= NMN= NMO=

dÉíjÉëë~ÖÉoÉëçìêÅÉ= == åL~= åL~= åL~= PV= PV= PV=

oÉäÉ~ëÉjÉëë~ÖÉoÉëçìêÅÉ= == åL~= åL~= åL~= RO= RO= RR=

dÉíjÉëë~ÖÉpí~íìë= == åL~= åL~= åL~= OR= OR= OR=

pÉåÇjÉëë~ÖÉ= pt= TV= VT= NMQ= NTU= NUT= OMU=

== kp= TM= US= VT= NTM= NTU= OMN=

== hi= QT= SM= TM= NQQ= NRQ= NTQ=

^Åíáî~íÉq~ëâëÉí= pt= QM= OTS= OVO= QN= OTU= OVU=

== kp= PP= OST= ORO= PS= PMN= OVN=

== hi= NV= OUS= PMP= OM= ORS= OTT=

== ptO= QM= OTS= OVO= QN= OTU= OVU=

== kpO= PP= OST= ORO= PS= PMN= OVN=

== hiO= NV= OUS= PMP= OM= ORS= OTT=

`Ü~áåq~ëâëÉí= pti= ONR= QRU= ROT= OQT= QUO= ROM=

== pte= OVN= QVT= RPQ= PNT= RRO= SON=

== kpi= ONR= QRT= RMM= OQS= QUQ= RON=

== kpe= OUS= ROS= RSO= PNR= RQV= RSM=

dÉíq~ëâëÉíoÉÑ= == V= V= V= V= V= V=
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QU= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

jÉêÖÉq~ëâëÉí= == OQ= OQ= OQ= OR= OR= OR=

^ëëáÖåq~ëâëÉí= == V= V= V= V= V= V=

oÉãçîÉq~ëâëÉí= == OQ= OQ= OR= OQ= OQ= OQ=

qÉëípìÄq~ëâëÉí= == OQ= OQ= OQ= OQ= OQ= OQ=

qÉëíbèìáî~äÉåíq~ëâëÉí= == OS= OR= OR= OR= OR= OR=

qáÅâpÅÜÉÇìäÉ= pt= SQ= PQU= PSS= UP= POR= PQU=

== kp= RR= PPU= PRR= TO= PNN= PPT=

== hi= QN= POR= PQQ= SN= PMM= POO=

== ptO= SQ= PQU= PSS= UP= PNV= PQO=

== kpO= RR= PPU= PRR= TO= PMU= PPO=

== hiO= QN= POR= PQP= SN= OVT= PNT=

^Çî~åÅÉpÅÜÉÇìäÉ= pt= RU= PQR= PSO= UN= POM= PQO=

== kp= QV= PPQ= PRN= TM= PMU= PPN=

== hi= PR= POM= PPU= RR= OVQ= PNT=

== ptO= RU= PQR= PSO= UN= PNS= PPT=

== kpO= QV= PPQ= PRN= TM= PMR= POS=

== hiO= PR= POM= PPV= RR= OVN= PNO=

pí~êípÅÜÉÇìäÉ= == PV= QM= QM= PV= PV= PV=

píçépÅÜÉÇìäÉ= == PS= PS= PT= PS= PS= PS=

dÉípÅÜÉÇìäÉpí~íìë= == PU= PU= PU= PU= PU= PV=

dÉípÅÜÉÇìäÉs~äìÉ= == PS= PU= PS= PS= PS= PS=

dÉípÅÜÉÇìäÉkÉñí= == NM= NM= NM= NM= NM= NM=

pÉípÅÜÉÇìäÉkÉñí= == NN= NN= NN= NM= NM= NM=

dÉí^êêáî~äéçáåíaÉä~ó= == V= V= V= V= V= V=

pÉí^êêáî~äéçáåíaÉä~ó= == U= U= U= U= U= U=

dÉí^êêáî~äéçáåíq~ëâëÉíoÉÑ= == U= U= U= U= U= U=

dÉí^êêáî~äéçáåíkÉñí= == V= V= V= V= V= V=

pÉí^êêáî~äéçáåíkÉñí= == U= U= U= U= U= U=

qÉëí^êêáî~äéçáåítêáí~ÄäÉ= == OM= OM= OM= OM= OM= OM=

dÉíbñÉÅìíáçåqáãÉ= == RO= RO= RQ= RO= RO= RQ=

dÉíi~êÖÉëíbñÉÅìíáçåqáãÉ= == NP= NP= NP= NP= NP= NP=

oÉëÉíi~êÖÉëíbñÉÅìíáçåqáãÉ= == NM= NM= NM= NM= NM= NM=

dÉípí~ÅâlÑÑëÉí= == NM= NM= NM= NM= NM= NM=
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fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= QV=

bñíÉåÇÉÇ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

pÉêîáÅÉ= s~êá~åí= == == == == == ==

^Åíáî~íÉq~ëâ= pt= NSM= NTV= NVN= NSS= NTQ= NVQ=

== kp= NTO= NVR= OMS= NTV= NVM= ONN=

== hi= NPQ= NRM= NSO= NPR= NQS= NSR=

qÉêãáå~íÉq~ëâ= ibñí= NUM= NUN= NTV= NTU= NTV= NTV=

== e= OQN= OQN= OQM= OPU= OPU= OQN=

`Ü~áåq~ëâ= pti= PSU= PVR= QOP= QMP= QNO= QQV=

== pte= QPR= QRU= QUU= QSS= QTR= RNR=

== kpi= PUR= QNN= QPU= QOO= QOT= QST=

== kpe= QRP= QTS= RMT= QUR= QVP= RPO=

pÅÜÉÇìäÉ= pt= RV= RV= SN= RV= SM= SM=

dÉíq~ëâfa= == OO= ON= ON= ON= ON= ON=

dÉíq~ëâpí~íÉ= == NSS= NSU= NSU= NSU= NSU= NSU=

bå~ÄäÉ^ääfåíÉêêìéíë= == OS= OS= OT= OS= OS= OS=

aáë~ÄäÉ^ääfåíÉêêìéíë= == OO= OM= OM= OM= OM= OM=

oÉëìãÉ^ääfåíÉêêìéíë= == NT= NU= NT= NV= PN= NV=

pìëéÉåÇ^ääfåíÉêêìéíë= == NR= NR= NS= NR= OO= NR=

oÉëìãÉlpfåíÉêêìéíë= == NT= NU= NT= NV= PN= NV=

pìëéÉåÇlpfåíÉêêìéíë= == NR= NR= NS= NR= OO= NR=

dÉíoÉëçìêÅÉ= q~ëâ= OOU= OOT= NOM= OQU= OQU= NQM=

== `çãÄáåÉÇ= NNV= NNT= NOM= NPT= NPU= NPV=

== `ibñ= NOU= NOT= NOU= NQU= NQV= NQU=

oÉäÉ~ëÉoÉëçìêÅÉ= q~ëâ= NNV= NON= NOM= NQM= NQO= NQN=

== `çãÄáåÉÇ= NOR= NOS= NOR= NQS= NQT= NQT=

== `ibñ= NNR= NNR= NNQ= NPR= NPR= NPR=

pÉíbîÉåí= pt= åL~= åL~= åL~= NTN= NTM= NTM=

== kp= åL~= åL~= åL~= NUO= NUO= NTV=

== hi= åL~= åL~= åL~= NQU= NQU= NQV=

`äÉ~êbîÉåí= == åL~= åL~= åL~= QQ= QO= QO=

dÉíbîÉåí= == åL~= åL~= åL~= NPQ= NPQ= NPQ=

t~áíbîÉåí= YÇÉÑ~ìäí[= åL~= åL~= åL~= PPU= PPT= PQU=

== Ñé= åL~= åL~= åL~= PQM= PQN= PRN=

dÉí^ä~êã_~ëÉ= == NMR= NMR= NNO= NMQ= NMQ= NNP=

dÉí^ä~êã= == NMR= NMS= NNN= NMQ= NMQ= NNO=
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RM= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

pÉíoÉä^ä~êã= == NOV= NOV= NPS= NOU= NOU= NPS=

pÉí^Äë^ä~êã= == NOR= NOR= NOV= NON= NON= NPO=

`~åÅÉä^ä~êã= == VV= VU= NMS= VV= VV= NMS=

fåáí`çìåíÉê= == NSS= NSQ= NTR= NSS= NSR= NTT=

dÉí`çìåíÉês~äìÉ= == NMM= VV= VU= VU= VV= VU=

çëÉâ|íáÅâ|~ä~êã= YÇÉÑ~ìäí[= QQ= QQ= QQ= QQ= QQ= QQ=

== hi= NU= NU= NU= NU= NU= NU=

çëÉâ|áåÅê|ÅçìåíÉê= == Q= Q= Q= Q= Q= Q=

dÉí^ÅíáîÉ^ééäáÅ~íáçåjçÇÉ= == Q= Q= Q= Q= Q= Q=

pí~êílp= == RPRP= RPRQ= RPRP= RPRP= RPRO= RPRQ=

pÜìíÇçïålp= kçeççâ= åL~= åL~= åL~= åL~= åL~= åL~=

== eççâ= ON= ON= OO= OP= ON= ON=

fåáí`lj= == T= T= T= T= T= T=

`äçëÉ`lj= == T= T= T= T= T= T=

pí~êí`lj= == PO= PO= PO= VO= VN= VP=

píçé`lj= == NT= NV= NT= NT= NT= NU=

oÉ~Çcä~Ö= == åL~= åL~= åL~= NU= NU= NU=

oÉëÉícä~Ö= == åL~= åL~= åL~= NR= NR= NR=

oÉÅÉáîÉjÉëë~ÖÉ= == TU= UN= TV= NRT= NRT= NRR=

dÉíjÉëë~ÖÉoÉëçìêÅÉ= == åL~= åL~= åL~= OMR= OMS= OMT=

oÉäÉ~ëÉjÉëë~ÖÉoÉëçìêÅÉ= == åL~= åL~= åL~= NVV= OMM= OMM=

dÉíjÉëë~ÖÉpí~íìë= == åL~= åL~= åL~= SS= SS= SS=

pÉåÇjÉëë~ÖÉ= pt= ORR= OTQ= OUS= PRU= PSS= PUQ=

== kp= OSU= OVO= PMP= PSV= PUM= QMO=

== hi= OMS= OOO= OPP= PMP= PNQ= PPP=

^Åíáî~íÉq~ëâëÉí= pt= PMT= RRM= RSR= PQT= RQV= SMS=

== kp= PNV= SOO= RTT= PPM= RPN= RRR=

== hi= OUM= QUV= RMT= OUV= ROQ= RQR=

== ptO= PMT= RRM= RSR= PQT= RQV= SMS=

== kpO= PNV= SOO= RTT= PPM= RPN= RRR=

== hiO= OUM= QUV= RMT= OUV= ROP= RQR=

`Ü~áåq~ëâëÉí= pti= RNV= TPU= UMN= RSN= TRT= USS=

== pte= RSP= UTN= UTR= SOV= UPM= UTO=

== kpi= RPQ= TRR= UNS= RTQ= TQP= URM=

== kpe= RTP= UPP= UUV= SQO= UTQ= VQV=

dÉíq~ëâëÉíoÉÑ= == NOQ= NOP= NOP= NOP= NOP= NOP=



Q
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=

=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= RN=

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

jÉêÖÉq~ëâëÉí= == UP= UP= UP= UQ= UP= UP=

^ëëáÖåq~ëâëÉí= == RR= RR= RR= RR= RR= RR=

oÉãçîÉq~ëâëÉí= == UQ= UO= UO= UO= UP= UP=

qÉëípìÄq~ëâëÉí= == VM= UV= UV= UU= UU= UU=

qÉëíbèìáî~äÉåíq~ëâëÉí= == UT= UT= UT= UT= UT= UT=

qáÅâpÅÜÉÇìäÉ= pt= VS= RTS= RVP= PTS= SNS= SQM=

== kp= NMP= RUT= SMP= PUQ= SOU= SRO=

== hi= ST= RQR= RSQ= PQP= RUS= SMU=

== ptO= VS= RTT= RVP= PTS= SMV= SPO=

== kpO= NMP= RUT= SMP= PUQ= SOO= SQQ=

== hiO= SP= RQR= RSP= PQP= RTV= SMM=

^Çî~åÅÉpÅÜÉÇìäÉ= pt= VP= RTP= RVP= PTP= SNR= SPU=

== kp= NMQ= RUP= SMM= PUQ= SOQ= SQV=

== hi= SN= RQO= RSN= PQM= RUO= SMS=

== ptO= VP= RTP= RVN= PTP= SMU= SPM=

== kpO= NMQ= RUP= SMM= PUO= SNT= SQN=

== hiO= SM= RQO= RSN= PQM= RTR= RVU=

pí~êípÅÜÉÇìäÉ= == TV= TT= TT= TU= TT= TT=

píçépÅÜÉÇìäÉ= == SQ= SQ= SR= SP= SP= SQ=

dÉípÅÜÉÇìäÉpí~íìë= == SR= SR= SS= SS= SR= SR=

dÉípÅÜÉÇìäÉs~äìÉ= == SP= SP= SQ= SP= SP= SP=

dÉípÅÜÉÇìäÉkÉñí= == OT= OS= OS= OR= OR= OR=

pÉípÅÜÉÇìäÉkÉñí= == RO= RN= RO= RO= RN= RP=

dÉí^êêáî~äéçáåíaÉä~ó= == PQ= PQ= PQ= PP= PQ= PS=

pÉí^êêáî~äéçáåíaÉä~ó= == QP= QP= QP= QP= QP= QQ=

dÉí^êêáî~äéçáåíq~ëâëÉíoÉÑ= == OT= OS= OS= OS= OS= OS=

dÉí^êêáî~äéçáåíkÉñí= == OT= OU= OU= OU= OU= OV=

pÉí^êêáî~äéçáåíkÉñí= == RT= RT= RU= RT= RT= RT=

qÉëí^êêáî~äéçáåítêáí~ÄäÉ= == PS= PR= PS= PS= PR= PS=

dÉíbñÉÅìíáçåqáãÉ= == SR= SS= SR= SR= SR= SR=

dÉíi~êÖÉëíbñÉÅìíáçåqáãÉ= == NNU= NOM= NNV= NNV= NNV= NON=

oÉëÉíi~êÖÉëíbñÉÅìíáçåqáãÉ= == NNS= NNS= NNR= NNT= NNR= NNS=

dÉípí~ÅâlÑÑëÉí= == NM= NM= NM= NM= NM= NM=
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=

=

RO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

QKPKO lp=pí~êíJìé=qáãÉ=

lp=ëí~êíJìé=íáãÉ=áë=íÜÉ=íáãÉ=Ñêçã=íÜÉ=Éåíêó=íç=íÜÉ=StartOS()=ÑìåÅíáçå=íç=íÜÉ=
ÉñÉÅìíáçå=çÑ=íÜÉ=Ñáêëí=áåëíêìÅíáçå=áå=~=ìëÉê=í~ëâ=EáåÅäìÇáåÖ=íÜÉ=áÇäÉ=í~ëâF=ïáíÜçìí=
~åó= Üççâ= êçìíáåÉë= ÄÉáåÖ= Å~ääÉÇK= = qÜáë= íáãÉ= áë= ~äï~óë= ~ééäáÅ~íáçå= ÇÉéÉåÇÉåíI=
ëáåÅÉ=StartOS()=ã~ó=~Åíáî~íÉ=~åó=åìãÄÉê=çÑ=í~ëâë=~åÇ=ëí~êí=~åó=åìãÄÉê=çÑ=
ìëÉêJëéÉÅáÑáÉÇ=~ä~êãëK=

QKPKP fåíÉêêìéí=i~íÉåÅáÉë=

fåíÉêêìéí=ä~íÉåÅó=áë=íÜÉ=íáãÉ=ÄÉíïÉÉå=~å=áåíÉêêìéí=êÉèìÉëí=ÄÉáåÖ=êÉÅçÖåáòÉÇ=Äó=
íÜÉ= í~êÖÉí= Ü~êÇï~êÉ= ~åÇ= íÜÉ= ÉñÉÅìíáçå= çÑ= íÜÉ= Ñáêëí= áåëíêìÅíáçå= çÑ= íÜÉ= ìëÉê=
éêçîáÇÉÇ=Ü~åÇäÉê=ÑìåÅíáçåK==qÜÉ=ÑçääçïáåÖ=í~ÄäÉë=ÖáîÉ=íÜÉ=áåíÉêêìéí=ä~íÉåÅáÉë=Eáå=
`mr=ÅóÅäÉëFK=

pí~åÇ~êÇ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

léÉê~íáçå= fpo=`~íÉÖçêó= == == == == == ==

fpo=i~íÉåÅó== `~í=N= NV= NV= NV= NV= NV= NV=

== `~í=O= OV= QO= QO= QO= QO= QO=
 

qáãáåÖ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

léÉê~íáçå= fpo=`~íÉÖçêó= == == == == == ==

fpo=i~íÉåÅó== `~í=N= NV= NV= NV= NV= NV= NV=

== `~í=O= NMO= NNO= NNN= NNQ= NNO= NNO=
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=

=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= RP=

bñíÉåÇÉÇ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

léÉê~íáçå= fpo=`~íÉÖçêó= == == == == == ==

fpo=i~íÉåÅó== `~í=N= NV= NV= NV= NV= NV= NV=

== `~í=O= NMP= NNP= NNP= NNP= NNR= NNR=
 

QKPKQ q~ëâ=pïáíÅÜáåÖ=qáãÉë=

q~ëâ= ëïáíÅÜáåÖ= íáãÉ= áë= íÜÉ= íáãÉ=ÄÉíïÉÉå= íÜÉ= ä~ëí= áåëíêìÅíáçå=çÑ= íÜÉ=éêÉîáçìë=
í~ëâ= ~åÇ= íÜÉ= Ñáêëí= áåëíêìÅíáçå= çÑ= íÜÉ= åÉñí= í~ëâK= = qÜÉ= ëïáíÅÜáåÖ= íáãÉ= ÇáÑÑÉêëI=
ÇÉéÉåÇáåÖ= çå= íÜÉ= ëïáíÅÜáåÖ= ÅçåíÉñíë= EÉKÖK= ~å= ActivateTask()= îÉêëìë= ~=
ChainTask()FK===

oq^Jlpbh= ëìÄJí~ëâ= íóéÉë= ~äëç= ~ÑÑÉÅí= íÜÉ= ëïáíÅÜáåÖ= íáãÉK= = qÜÉ= í~ÄäÉë= áå= íÜáë=
ëÉÅíáçå= ëÜçï= íÜÉ= ëïáíÅÜáåÖ= íáãÉë= Eáå= `mr= ÅóÅäÉëF= Ñçê= ~ää= ëóëíÉã= Åä~ëëÉë= Ñçê=
Ä~ëáÅI=äáÖÜíïÉáÖÜí=í~ëâë=~åÇ=Ñçê=Ä~ëáÅ=~åÇ=ÉñíÉåÇÉÇ=ÜÉ~îóïÉáÖÜí=í~ëâëK=

cáÖìêÉë=N=íç=U=ëÜçï=íÜÉ=oq^Jlpbh=ëïáíÅÜáåÖ=ÅçåíÉñíë=ãÉ~ëìêÉÇK=

=

=

cáÖìêÉ=NW=q~ëâ=^Åíáî~íÉë=~=eáÖÜÉê=mêáçêáíó=
q~ëâ=ïÜáÅÜ=qÉêãáå~íÉë=kçêã~ääó=

=

cáÖìêÉ=OW=q~ëâ=`Ü~áåáåÖ=

=

=

cáÖìêÉ=PW=q~ëâ=^Åíáî~íáçå=Ñêçã=fÇäÉ=q~ëâ=

=

=

cáÖìêÉ=QW=q~ëâ=^Åíáî~íáçå=Ñêçã=~å=^ä~êã=

=

C=

Task T1=

Task T2=

RTA-
OSEK=

D=

ActivateTask(T2);=

TerminateTask();=

J=

Task T1=

Task T2=

RTA-
OSEK=

ChainTask(T1);

H= P=

Idle Task

Task T1

RTA-
OSEK=

ActivateTask(T1);=

F= G=

Task T1

Task T2

RTA-
OSEK=

Alarm activates T2=
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=

=

RQ= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

=

cáÖìêÉ=RW=kçåJmêÉãéíáîÉ=q~ëâ=`~ääë=
pÅÜÉÇìäÉEF=

=

cáÖìêÉ=SW=_äçÅâÉÇ=q~ëâ=^Åíáî~íÉÇ=Äó=
oÉäÉ~ëÉoÉëçìêÅÉEF=

=

cáÖìêÉ=TW=t~áíáåÖ=q~ëâ=^Åíáî~íÉÇ=Äó=
pÉíbîÉåíEF=

=

cáÖìêÉ=UW=`~íÉÖçêó=O=fpo=^Åíáî~íÉë=~=
eáÖÜÉê=mêáçêáíó=q~ëâ=

=

pí~åÇ~êÇ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= q~ëâ=^ííêáÄìíÉë= kç= vÉë= == kç= vÉë= ==

kçêã~ä=íÉêãáå~íáçå= iáÖÜíI=_~ëáÅ= QN= SN= SV= QM= SN= SV=

cáÖìêÉ=NW=a= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= UO= VO= NMP= NMN= NMO= NMS=

`Ü~áåq~ëâ= iáÖÜíI=_~ëáÅ= TT= NMO= NOU= TS= NMN= NPV=

cáÖìêÉ=OW=g= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= OQN= OTQ= PNO= OSN= OUP= POS=

mêÉJÉãéíáçå= iáÖÜíI=_~ëáÅ= SS= VO= NON= SV= VO= NPP=

cáÖìêÉ=NW=`= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= NNM= NPP= NSP= NQP= NRN= NVQ=

cêçã=áÇäÉ=í~ëâ= iáÖÜíI=_~ëáÅ= SS= VO= NON= SU= VN= NPO=

cáÖìêÉ=PW=e= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= NNM= NPP= NSP= NQO= NRM= NVP=

qêáÖÖÉêÉÇ=Äó=~ä~êã= iáÖÜíI=_~ëáÅ= NMU= NPO= NSO= NNM= NPO= NTP=

cáÖìêÉ=QW=c= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= NRR= NTS= OMT= NUS= NVP= OPS=

pÅÜÉÇìäÉ= iáÖÜíI=_~ëáÅ= RU= TM= VP= RU= SU= VO=

cáÖìêÉ=RW=n= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= NMO= NNN= NPR= NPO= NPN= NRS=

oÉäÉ~ëÉ=êÉëçìêÅÉ= iáÖÜíI=_~ëáÅ= SQ= TR= VR= SQ= TR= VQ=

cáÖìêÉ=SW=j= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= NMV= NNS= NPT= NPU= NPU= NRU=

pÉíbîÉåí= == == == == == == ==

Non-=
premptive=
Task T1=

Task T2=

RTA-
OSEK=

ActivateTask(T2);=

TerminateTask();=

Schedule();=

Q= R=

M=

Task T1=

Task T2=

RTA-
OSEK=

ReleaseResource(R1);

Task T1=

Task T2=

RTA-
OSEK=

S=

WaitEvent(E1);=
SetEvent(T2,E1);=

Task T1=

Category=
2 ISR=

RTA-
OSEK=

Task T2=

E= Y=A=

ActivateTask(T2);=

Interrupt Asserted=

TerminateTask();=
Task T2 ready to run=
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=

=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= RR=

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= q~ëâ=^ííêáÄìíÉë= kç= vÉë= == kç= vÉë= ==

cáÖìêÉ=TW=p= eÉ~îóI=bñíÉåÇÉÇ= åL~= åL~= åL~= NVS= NVS= OQS=

cêçã=Å~íÉÖçêó=O=fpo= iáÖÜíI=_~ëáÅ= SO= UP= NMP= TP= UO= NMO=

cáÖìêÉ=UW=b= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= NMS= NOR= NQS= NQT= NQS= NST=
 

qáãáåÖ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= q~ëâ=^ííêáÄìíÉë= kç= vÉë= == kç= vÉë= ==

kçêã~ä=íÉêãáå~íáçå= iáÖÜíI=_~ëáÅ= NPN= NQR= NRS= NPN= NQR= NRT=

cáÖìêÉ=NW=a= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= NTV= NUV= OMN= OMM= OMM= ONM=

`Ü~áåq~ëâ= iáÖÜíI=_~ëáÅ= NTS= OMN= OPM= NTU= OMN= OQP=

cáÖìêÉ=OW=g= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= QQS= QUM= RNU= QTO= QVN= RQN=

mêÉJÉãéíáçå= iáÖÜíI=_~ëáÅ= NPP= NRU= NUR= NPT= NRR= NVS=

cáÖìêÉ=NW=`= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= NTR= OMN= OOU= ONM= OOM= ORU=

cêçã=áÇäÉ=í~ëâ= iáÖÜíI=_~ëáÅ= NPP= NRU= NUR= NPS= NRQ= NVR=

cáÖìêÉ=PW=e= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= NTR= OMN= OOU= OMV= ONT= ORT=

qêáÖÖÉêÉÇ=Äó=~ä~êã= iáÖÜíI=_~ëáÅ= NTR= OMM= OOT= NTV= NVS= OPT=

cáÖìêÉ=QW=c= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= OOM= OQR= OTO= ORP= OSN= PMN=

pÅÜÉÇìäÉ= iáÖÜíI=_~ëáÅ= NOR= NPP= NRS= NOS= NPN= NRS=

cáÖìêÉ=RW=n= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= NST= NTS= NVV= NVV= NVU= OOO=

oÉäÉ~ëÉ=êÉëçìêÅÉ= iáÖÜíI=_~ëáÅ= NPM= NPT= NRS= NPM= NPR= NRS=

cáÖìêÉ=SW=j= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= NTO= NUM= NVV= OMP= OMO= OOO=

pÉíbîÉåí= == == == == == == ==

cáÖìêÉ=TW=p= eÉ~îóI=bñíÉåÇÉÇ= åL~= åL~= åL~= OQS= OQR= OVP=

cêçã=Å~íÉÖçêó=O=fpo= iáÖÜíI=_~ëáÅ= OON= OQM= OSN= OPQ= OPV= OSO=

cáÖìêÉ=UW=b= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= OSN= OUO= PMO= PMR= PMQ= POS=
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=

RS= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

bñíÉåÇÉÇ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= q~ëâ=^ííêáÄìíÉë= kç= vÉë= == kç= vÉë= ==

kçêã~ä=íÉêãáå~íáçå= iáÖÜíI=_~ëáÅ= NTU= NVP= NVV= NTU= NVP= OMN=

cáÖìêÉ=NW=a= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= OOP= OPO= OQO= OQM= OQM= OQV=

`Ü~áåq~ëâ= iáÖÜíI=_~ëáÅ= POS= PRO= PTV= PPM= PRN= PUU=

cáÖìêÉ=OW=g= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= SPR= SSV= TMV= SRQ= STP= TOP=

mêÉJÉãéíáçå= iáÖÜíI=_~ëáÅ= OQT= OTM= PMP= ORN= OTM= PNM=

cáÖìêÉ=NW=`= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= OUV= PNP= PQT= POR= PPO= PTO=

cêçã=áÇäÉ=í~ëâ= iáÖÜíI=_~ëáÅ= OQT= OTM= PMP= ORN= OTM= PNM=

cáÖìêÉ=PW=e= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= OUV= PNP= PQT= POU= PPO= PTO=

qêáÖÖÉêÉÇ=Äó=~ä~êã= iáÖÜíI=_~ëáÅ= PMO= POR= PRT= PMS= POR= PSR=

cáÖìêÉ=QW=c= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= PQS= PTN= QMP= PUN= PUV= QOV=

pÅÜÉÇìäÉ= iáÖÜíI=_~ëáÅ= NQV= NRP= NTS= NQT= NRQ= NTS=

cáÖìêÉ=RW=n= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= NVM= NVS= OOM= OOM= OOM= OQO=

oÉäÉ~ëÉ=êÉëçìêÅÉ= iáÖÜíI=_~ëáÅ= OMT= ONQ= OPO= OOS= OPQ= ORR=

cáÖìêÉ=SW=j= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= OQV= ORR= OTS= PMM= PMM= POO=

pÉíbîÉåí= == == == == == == ==

cáÖìêÉ=TW=p= eÉ~îóI=bñíÉåÇÉÇ= åL~= åL~= åL~= PTM= PTN= QNV=

cêçã=Å~íÉÖçêó=O=fpo= iáÖÜíI=_~ëáÅ= OPV= ORT= OTR= ORM= ORR= OTR=

cáÖìêÉ=UW=b= eÉ~îóI=_~ëáÅLbñíÉåÇÉÇ= OTV= OVV= PNT= PON= PNV= PQM=
 

QKQ `çåÑáÖìê~íáçå=çÑ=oìåJíáãÉ=`çåíÉñí=

qÜÉ=êìåJíáãÉ=ÅçåíÉñíë=çÑ=~ää=í~ëâë=êÉëáÇÉ=çå=íÜÉ=ë~ãÉ=ëí~Åâ=~åÇ=~êÉ=êÉÅçîÉêÉÇ=
ïÜÉå=íÜÉ=í~ëâ=íÉêãáå~íÉëK==^ë=~=êÉëìäíI=êìåJíáãÉ=ÅçåíÉñíë=çÑ=ãìíì~ääó=ÉñÅäìëáîÉ=
í~ëâë= ~êÉ= ÉÑÑÉÅíáîÉäó= çîÉêä~áÇK= = qÜÉ= oq^Jlpbh= drf= áë= ~ÄäÉ= íç= Å~äÅìä~íÉ= íÜÉ=
ïçêëíJÅ~ëÉ=ëí~Åâ=êÉèìáêÉãÉåí=Ñçê=íÜÉ=ÉåíáêÉ=~ééäáÅ~íáçåI=Ä~ëÉÇ=çå=íÜÉ=ÇÉÅä~êÉÇ=
ëí~Åâ=ìë~ÖÉI=íÜÉ=éêáçêáíáÉë=~åÇ=íÜÉ=êÉëçìêÅÉ=çÅÅìé~íáçå=çÑ=áåÇáîáÇì~ä=í~ëâëK=

qÜÉ=ëáòÉ=çÑ=íÜÉ=êìåJíáãÉ=ÅçåíÉñí=çÑ=~=í~ëâ=ÇÉéÉåÇë=çå=íÜÉ=í~ëâ=íóéÉ=~åÇ=íÜÉ=
ëóëíÉã= ÅçåÑáÖìê~íáçåK= = qÜÉ= ÑçääçïáåÖ= í~ÄäÉë= ÖáîÉ= íÜÉ= ëáòÉë= Eáå= ÄóíÉëF= Ñçê=
ÇáÑÑÉêÉåí=lp=ëí~íìë=~åÇ=ÅçåÑáÖìê~íáçåëW=



Q
KQ
=

=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= RT=

pí~åÇ~êÇ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

mêÉJ=~åÇ=mçëíJq~ëâ=Üççâë=åçí=ìëÉÇ= == == == == == == ==

q~ëâ=íóéÉ= == == == == == == ==

_``N=äáÖÜíïÉáÖÜíI=áåíÉÖÉê= == NO= NO= NP= NO= NO= NP=

_``N=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == NP= NP= NQ= NP= NP= NQ=

_``N=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == OU= OU= OV= OU= OU= OV=

_``N=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == OU= OU= OV= OU= OU= OV=

_``O=äáÖÜíïÉáÖÜíI=áåíÉÖÉê= == åL~= NP= NQ= åL~= NP= NQ=

_``O=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= NP= NQ= åL~= NP= NQ=

_``O=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= NO= NP= åL~= NO= NP=

_``O=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= NO= NP= åL~= NO= NP=

b``N=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= åL~= åL~= NQ= NQ= NR=

b``N=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= åL~= åL~= NQ= NQ= NR=

b``O=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= åL~= åL~= åL~= åL~= NR=

b``O=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= åL~= åL~= åL~= åL~= NR=

== == == == == == == ==

mêÉJ=~åÇLçê=mçëíJq~ëâ=Üççâë=ìëÉÇ= == == == == == == ==

q~ëâ=íóéÉ= == == == == == == ==

_``N=äáÖÜíïÉáÖÜíI=áåíÉÖÉê= == NP= NP= NP= NP= NP= NP=

_``N=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == NQ= NQ= NQ= NQ= NQ= NQ=

_``N=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == OV= OV= OV= OV= OV= OV=

_``N=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == OV= OV= OV= OV= OV= OV=

_``O=äáÖÜíïÉáÖÜíI=áåíÉÖÉê= == åL~= NQ= NQ= åL~= NQ= NQ=

_``O=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= NQ= NQ= åL~= NQ= NQ=

_``O=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= NP= NP= åL~= NP= NP=

_``O=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= NP= NP= åL~= NP= NP=

b``N=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= åL~= åL~= NR= NR= NR=

b``N=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= åL~= åL~= NR= NR= NR=

b``O=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= åL~= åL~= åL~= åL~= NR=

b``O=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= åL~= åL~= åL~= åL~= NR=
 



Q
KQ
=

=

RU= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= fëëìÉ=_MMMUQJMMO=

qáãáåÖ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

mêÉJ=~åÇ=mçëíJq~ëâ=Üççâë=åçí=ìëÉÇ= == == == == == == ==

q~ëâ=íóéÉ= == == == == == == ==

_``N=äáÖÜíïÉáÖÜíI=áåíÉÖÉê= == NQ= NQ= NR= NQ= NQ= NR=

_``N=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == NR= NR= NS= NR= NR= NS=

_``N=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == PO= PO= PP= PO= PO= PP=

_``N=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == PO= PO= PP= PO= PO= PP=

_``O=äáÖÜíïÉáÖÜíI=áåíÉÖÉê= == åL~= NR= NS= åL~= NR= NS=

_``O=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= NR= NS= åL~= NR= NS=

_``O=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= NS= NT= åL~= NS= NT=

_``O=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= NS= NT= åL~= NS= NT=

b``N=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= åL~= åL~= NT= NT= NU=

b``N=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= åL~= åL~= NT= NT= NU=

b``O=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= åL~= åL~= åL~= åL~= NU=

b``O=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= åL~= åL~= åL~= åL~= NU=

== == == == == == == ==

mêÉJ=~åÇLçê=mçëíJq~ëâ=Üççâë=ìëÉÇ= == == == == == == ==

q~ëâ=íóéÉ= == == == == == == ==

_``N=äáÖÜíïÉáÖÜíI=áåíÉÖÉê= == NR= NR= NR= NR= NR= NR=

_``N=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == NS= NS= NS= NS= NS= NS=

_``N=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == PP= PP= PP= PP= PP= PP=

_``N=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == PP= PP= PP= PP= PP= PP=

_``O=äáÖÜíïÉáÖÜíI=áåíÉÖÉê= == åL~= NS= NS= åL~= NS= NS=

_``O=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= NS= NS= åL~= NS= NS=

_``O=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= NT= NT= åL~= NT= NT=

_``O=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= NT= NT= åL~= NT= NT=

b``N=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= åL~= åL~= NU= NU= NU=

b``N=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= åL~= åL~= NU= NU= NU=

b``O=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= åL~= åL~= åL~= åL~= NU=

b``O=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= åL~= åL~= åL~= åL~= NU=
 



Q
KQ
=

=

fëëìÉ=_MMMUQJMMO= m~ê~ãÉíÉêë=çÑ=fãéäÉãÉåí~íáçå= RV=

bñíÉåÇÉÇ=

 

`çåÑáÖìê~íáçå= == ^ééäáÅ~íáçå=rëÉë=

bîÉåíë= = kç= vÉë=

pÜ~êÉÇ=q~ëâ=mêáçêáíáÉë= = kç= vÉë= kç= vÉë=

jìäíáéäÉ=q~ëâ=^Åíáî~íáçåë= == kç= vÉë= == kç= vÉë= ==

mêÉJ=~åÇ=mçëíJq~ëâ=Üççâë=åçí=ìëÉÇ= == == == == == == ==

q~ëâ=íóéÉ= == == == == == == ==

_``N=äáÖÜíïÉáÖÜíI=áåíÉÖÉê= == NQ= NQ= NR= NQ= NQ= NR=

_``N=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == NR= NR= NS= NR= NR= NS=

_``N=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == PO= PO= PP= PO= PO= PP=

_``N=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == PO= PO= PP= PO= PO= PP=

_``O=äáÖÜíïÉáÖÜíI=áåíÉÖÉê= == åL~= NR= NS= åL~= NR= NS=

_``O=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= NR= NS= åL~= NR= NS=

_``O=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= NS= NT= åL~= NS= NT=

_``O=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= NS= NT= åL~= NS= NT=

b``N=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= åL~= åL~= NT= NT= NU=

b``N=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= åL~= åL~= NT= NT= NU=

b``O=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= åL~= åL~= åL~= åL~= NU=

b``O=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= åL~= åL~= åL~= åL~= NU=

== == == == == == == ==

mêÉJ=~åÇLçê=mçëíJq~ëâ=Üççâë=ìëÉÇ= == == == == == == ==

q~ëâ=íóéÉ= == == == == == == ==

_``N=äáÖÜíïÉáÖÜíI=áåíÉÖÉê= == NR= NR= NR= NR= NR= NR=

_``N=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == NS= NS= NS= NS= NS= NS=

_``N=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == PP= PP= PP= PP= PP= PP=

_``N=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == PP= PP= PP= PP= PP= PP=

_``O=äáÖÜíïÉáÖÜíI=áåíÉÖÉê= == åL~= NS= NS= åL~= NS= NS=

_``O=äáÖÜíïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= NS= NS= åL~= NS= NS=

_``O=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= NT= NT= åL~= NT= NT=

_``O=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= NT= NT= åL~= NT= NT=

b``N=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= åL~= åL~= NU= NU= NU=

b``N=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= åL~= åL~= NU= NU= NU=

b``O=ÜÉ~îóïÉáÖÜíI=áåíÉÖÉê= == åL~= åL~= åL~= åL~= åL~= NU=

b``O=ÜÉ~îóïÉáÖÜíI=Ñäç~íáåÖJéçáåí= == åL~= åL~= åL~= åL~= åL~= NU=
 



R
=

=

SM= fåäáåÉ=fåíÉêêìéí=`çåíêçä=^mf=`~ääë= fëëìÉ=_MMMUQJMMO=

R fåäáåÉ=fåíÉêêìéí=`çåíêçä=^mf=`~ääë=

qÜÉ=oq^Jlpbh=`çãéçåÉåí= Ñçê=qêá`çêÉLdêÉÉåeáääë= ëìééçêíë= íïç=î~êá~íáçåë=çÑ=
íÜÉ=lpbh= áåíÉêêìéí=Ü~åÇäáåÖ=^mf=Å~ääëK= = få=~ÇÇáíáçå=íç=íÜÉ=^mf=Å~ääë=Åçåí~áåÉÇ=
ïáíÜáå= íÜÉ= oq^Jlpbh= êìåJíáãÉ= äáÄê~êáÉëI= áåäáåÉ= îÉêëáçåë= ~êÉ= ~äëç= ëìééçêíÉÇK==
rëáåÖ= íÜÉëÉ= áåäáåÉ= îÉêëáçåë=ïáää= êÉëìäí= áå= Ñ~ëíÉê= ÅçÇÉ= ~åÇ= ~= êÉÇìÅÉÇ=`çåíÉñí=
p~îÉ= ^êÉ~= ìë~ÖÉK= = qÜÉ= áåäáåÉ= îÉêëáçåë= çÑ= íÜÉëÉ= ^mf= Å~ääë= ~ää= Ü~îÉ= íÜÉ= NçëÒ=
éêÉÑáñK=

qÜÉ=áåäáåÉ=^mf=Å~ääë=~êÉ=êÉëíêáÅíÉÇ=íç=íÜÉ=ëí~åÇ~êÇ=ÄìáäÇ=~ééäáÅ~íáçåë=íÜ~í=Çç=åçí=
ìëÉ= oq^Jqo^`bK= = fåäáåÉ= Å~ääë= Åçåí~áåÉÇ= ïáíÜáå= ~ééäáÅ~íáçå= ÅçÇÉ= Ñçê= çíÜÉê=
ÅçåÑáÖìê~íáçåë=ïáää= ÄÉ= ~ìíçã~íáÅ~ääó= ëìÄëíáíìíÉÇ=ïáíÜ= Å~ääë= íç= íÜÉ= äáÄê~êó= ^mf=
ÇìêáåÖ=Åçãéáä~íáçåK=

qç= í~âÉ= ~Çî~åí~ÖÉ= çÑ= íÜÉ= áåäáåÉ= îÉêëáçåë= áå= ~ééäáÅ~íáçå= ÅçÇÉI= íÜÉ= ÑçääçïáåÖ=
ëìÄëíáíìíáçåë=ëÜçìäÇ=ÄÉ=ìëÉÇW=

iáÄê~êó=^mf=Å~ää= fåäáåÉ=^mf=Å~ää=

DisableAllInterrupts() osDisableAllInterrupts() 

EnableAllInterrupts() osEnableAllInterrupts() 

SuspendOSInterrupts() osSuspendOSInterrupts() 

ResumeOSInterrupts() osResumeOSInterrupts() 

SuspendAllInterrupts() osSuspendAllInterrupts() 

ResumeAllInterrupts() osResumeAllInterrupts() 
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=

=

fëëìÉ=_MMMUQJMMO= sÉêëáçå=RKMKN= SN=

S sÉêëáçå=RKMKN=

SKN tçêâ~êçìåÇ=Ñçê=páäáÅçå=fëëìÉ=

sÉêëáçå= RKMKN= Ü~ë= ~=ïçêâ~êçìåÇ= Ñçê= ~= ê~ÅÉ= ÅçåÇáíáçå= ÅçåÅÉêåáåÖ= íÜÉ=jq`o=
áåëíêìÅíáçå=~åÇ=íÜÉ=ÅçåíÉåíë=çÑ=íÜÉ=m`uf=êÉÖáëíÉêK=

sÉêëáçå=RKMKN=äáÄê~êáÉë=Å~ååçí=ÄÉ=ìëÉÇ=ïáíÜ=~ééäáÅ~íáçåë=ÅçåÑáÖìêÉÇ=Ñçê=RKMKMX=
~åÇ= îÉêëáçå= RKMKM= äáÄê~êáÉë= Å~ååçí= ÄÉ= ìëÉÇ=ïáíÜ= ~ééäáÅ~íáçåë= ÅçåÑáÖìêÉÇ= Ñçê=
RKMKNK= =qÜáë=~îçáÇë=~=éêçÄäÉã=íÜ~í= áí=ï~ë=éçëëáÄäÉ= íç= äáåâ=RKMKN= äáÄê~êáÉë=ïáíÜ=
~ééäáÅ~íáçåë=ÅçåÑáÖìêÉÇ=Ñçê=RKMKMI=ÖáîáåÖ=~å=áåî~äáÇ=ÅçåÑáÖìê~íáçåK=

SKO pÉÅíáçå=k~ãÉë=

qÜÉ=os_cntr_bss= ëÉÅíáçå= Ü~ë= ÄÉÉå= êÉå~ãÉÇ= íç=os_cntr= Äìí= ëíáää= ëÜçìäÇ=
êÉëáÇÉ=áå=íÜÉ=pa^=EKëÄëëF=~êÉ~K=

=

==
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êí=

=

fëëìÉ=_MMMUQJMMO= pìééçêí= SP=

pìééçêí=

cçê=éêçÇìÅí=ëìééçêíI=éäÉ~ëÉ=Åçåí~Åí=óçìê=äçÅ~ä=bq^p=êÉéêÉëÉåí~íáîÉK=

lÑÑáÅÉ=äçÅ~íáçåë=~åÇ=Åçåí~Åí=ÇÉí~áäë=Å~å=ÄÉ=ÑçìåÇ=~í=íÜÉ=Ñêçåí=çÑ=íÜáë=ã~åì~ä=
~åÇ=çå=íÜÉ=bq^p=dêçìé=ïÉÄëáíÉ=ïïïKÉí~ëÖêçìéKÅçãK=

=
=


