
=

=afpq^i=q~âÉJré=aOKR=
qê~åëÑÉê=íç=çíÜÉê=ã~êâÉíë=
oÉéçêí=afpq^i=q~âÉJré=aOKR=fëëìÉOKM=

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= =

j~ííÜÉï=^ÇÇáë=

fq=fååçî~íáçå=`ÉåíêÉ=

OU=lÅíçÄÉê=OMMP=



`çåíÉåíë=

N fåíêçÇìÅíáçå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKN 

O tÜ~í=áë=afpq^i\ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKN 

P lîÉêîáÉï KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKN 

Q _ÉåÉÑáíë=çÑ=íÜÉ=afpq^i=~ééêç~ÅÜ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKR 

R bñéÉêáÉåÅÉë=ïáíÜ=afpq^i=áå=íÜÉ=ÉåÖáåÉÉêáåÖ=ëÉÅíçê KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKR 

S `çãé~êáëçå=çÑ=afpq^i=ïáíÜ=ëáãáä~ê=íÉÅÜåçäçÖáÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKU 

T pçãÉ=éçíÉåíá~ä=~ééäáÅ~íáçå=~êÉ~ë=Ñçê=afpq^iKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNM 

TKN aáÖáí~ä=Ñáäã=êÉëíçê~íáçå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNM 

TKO aáÖáí~ä=Ñáäã=éçëíJéêçÇìÅíáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNO 

TKP jìäíáãÉÇá~=ÅçåíÉåíJÄ~ëÉÇ=~å~äóëáë=~åÇ=áåÇÉñáåÖKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNO 

TKQ jÉÇáÅ~ä KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNQ 

TKR `çãÄáå~íçêá~ä=`ÜÉãáëíêóKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNQ 

TKS i~êÖÉJëÅ~äÉ=ÉåÖáåÉÉêáåÖ=ëáãìä~íáçåë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNR 

TKT píçÅÜ~ëíáÅ=~å~äóëáëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNS 

U `çåÅäìëáçåë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNS 

V `çåí~Åíë=~åÇ=ÑìêíÜÉê=áåÑçêã~íáçå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNT 

NM ^`hkltibadbjbkqpKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNT 

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= =



N= fåíêçÇìÅíáçå=

qÜáë=ÇçÅìãÉåí=áë=aÉäáîÉê~ÄäÉ=aOKR=çÑ=íÜÉ=afpq^i=q~âÉJré=mêçàÉÅíI=ïÜáÅÜ=áë=é~êí=çÑ=íÜÉ=fpqJOMMMJ
OUOON=brqfpqJ^jf=`äìëíÉêK===

qÜáë=ÇçÅìãÉåí=ÇÉëÅêáÄÉë=Üçï=afpq^i=Å~å=ÄÉ=ìëÉÇ=íç=~ÅÅÉëë=ëçÑíï~êÉ=~åÇ=Ü~êÇï~êÉ=çå=ÇÉã~åÇ=
çîÉê=íÜÉ=fåíÉêåÉíI=Üçï=afpq^i=Ü~ë=ÄÉÉå=~ééäáÉÇ=íç=íÜÉ=Ççã~áå=çÑ=ÉåÖáåÉÉêáåÖ=ëáãìä~íáçåë=áå=íÜÉ=
~Éêçëé~ÅÉ=~åÇ=~ìíçãçíáîÉ=ëÉÅíçêI=~åÇ=ëìÖÖÉëíë=çíÜÉê=éçëëáÄäÉ=ìëÉë=çÑ=íÜÉ=afpq^i=íÉÅÜåçäçÖóK=

^=ëÉêáÉë=çÑ=Å~ëÉ=ëíìÇáÉë=~êÉ=áåÅäìÇÉÇ=íÜ~í=ÇÉëÅêáÄÉ=ëçãÉ=èìáíÉ=ëéÉÅáÑáÅ=éçíÉåíá~ä=~ééäáÅ~íáçå=~êÉ~ë=çÑ=
afpq^iK= =qÜÉëÉ=~êÉ=éêÉëÉåíÉÇ= íç=ÜÉäé= íÜÉ= êÉ~ÇÉê=éáÅíìêÉ= íÜÉ=ëÅçéÉ=~åÇ=~ééäáÅ~Äáäáíó=çÑ=afpq^iK==
qÜÉëÉ=Éñ~ãéäÉë=Ü~îÉ=ÄÉÉå=ëéÉÅáÑáÅ~ääó=ÅÜçëÉå=Ä~ëÉÇ=çå=fq=fååçî~íáçå=ÉñéÉêáÉåÅÉ=~åÇ=ÉñéçëìêÉ=íç=
íÜÉëÉ=~ééäáÅ~íáçå=~êÉ~ëK====

tÉ=ÄÉäáÉîÉ= íÜ~í= íÜÉêÉ= áë= Eçê= ëççå=ïáää=ÄÉF=~=ÖÉåìáåÉ=ÄìëáåÉëë=åÉÉÇ= Ñçê=~=afpq^iJäáâÉ=ëçäìíáçå= áå=
íÜÉëÉ=~êÉ~ëK===

O= tÜ~í=áë=afpq^i\=

afpq^i= áë= ~= ëçÑíï~êÉ= ëóëíÉã= íÜ~í= éêçîáÇÉë= ã~å~ÖÉÇI= ëÉÅìêÉ= ~åÇ=
êçÄìëí= ~ÅÅÉëë= íç= ëçÑíï~êÉ= ~åÇ= Ü~êÇï~êÉ= çå= ÇÉã~åÇ= çîÉê= íÜÉ=
fåíÉêåÉíK= = = afpq^i= ~ääçïë= Åçãéìí~íáçå~ääó= áåíÉåëáîÉ= ëçÑíï~êÉ=
~ééäáÅ~íáçåë=EÑçê=Éñ~ãéäÉ=ëáãìä~íáåÖ=Üçï=~=Å~ê=ÅÜ~ëëáë=ïáää=ÇÉÑçêã=
ÇìêáåÖ= ~= Å~ê= Åê~ëÜF= íç= ÄÉ= ÉñÉÅìíÉÇ= êÉãçíÉäó= Äó= ÜáÖÜJéÉêÑçêã~åÅÉ=
ÅçãéìíáåÖ=ëÉêîáÅÉ=éêçîáÇÉêë=áåëíÉ~Ç=çÑ=çå=áåJÜçìëÉ=ëóëíÉãëK===

lìíëçìêÅáåÖ=çÑ=Åçãéìí~íáçå~ääó= áåíÉåëáîÉ= í~ëâë=íÜêçìÖÜ=afpq^i=áë=
éÉêÑçêãÉÇ= ~ÅÅçêÇáåÖ= íç= ~= ëíêìÅíìêÉÇ= ÄìëáåÉëë= éêçÅÉëë= ~åÇ= Ç~í~=
ÅçåÑáÇÉåíá~äáíó=áë=ÉåëìêÉÇ=ìëáåÖ=mhf=ëÉÅìêáíó=íÉÅÜåáèìÉëK=

rëÉ=çÑ=êÉãçíÉ=ëÉêîáÅÉ=éêçîáÇÉêë=íÜêçìÖÜ=afpq^i=Å~å=ÄÉ=~å=~ííê~ÅíáîÉ=~äíÉêå~íáîÉ=íç=éêçîáëáçå=çÑ=áåJ
ÜçìëÉ=Ñ~ÅáäáíáÉë=ëáåÅÉ=ìéJÑêçåí=áåîÉëíãÉåíë=~êÉ=äçïÉêI=éÉ~â=äç~Çë=~êÉ=ãçêÉ=ã~å~ÖÉ~ÄäÉI=~åÇ=ïçêâ=
Å~å=éçíÉåíá~ääó=ÄÉ=ÇçåÉ=íç=~=ÜáÖÜÉê=èì~äáíóI=áå=~=ëÜçêíÉê=íáãÉëÅ~äÉI=~åÇ=~í=~=äçïÉê=ÅçëíK=

P= lîÉêîáÉï=

==
cáÖìêÉ=ÅçìêíÉëó=çÑ=_jt=^d=

rëáåÖ= ÉåÖáåÉÉêáåÖ= ëáãìä~íáçåë= áåëíÉ~Ç= çÑ=
Åçëíäó= ~åÇ= íáãÉJÅçåëìãáåÖ= éÜóëáÅ~ä=
ÉñéÉêáãÉåíë= Å~å= ëáÖåáÑáÅ~åíäó= ëÜçêíÉå= íÜÉ=
éêçÇìÅí= ÇÉîÉäçéãÉåí= ÅóÅäÉ= áå= íÜÉ=
~Éêçëé~ÅÉ=~åÇ=~ìíçãçíáîÉ=áåÇìëíêóK====

cçê=Éñ~ãéäÉI=áí=áë=ÅÜÉ~éÉêI=Ñ~ëíÉê=~åÇ=ãçêÉ=
~ÅÅìê~íÉ= íç= ëáãìä~íÉ= Å~ê= Åê~ëÜ= ÄÉÜ~îáçìê=
ÇìêáåÖ= íÜÉ= ÇÉëáÖå= éêçÅÉëë= íÜ~å= íç=
ÅçåëíêìÅí= ~åÇ= íÉëí= ~= ä~êÖÉ= åìãÄÉê= çÑ=
éêçíçíóéÉ=îÉÜáÅäÉëK==

=

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= N=çÑ=NT=



^ÅÅìê~íÉ= êÉëìäíë= Ñêçã= åìãÉêáÅ~ä= ëáãìä~íáçå= ãÉíÜçÇë= áå= ÉåÖáåÉÉêáåÖ= êÉèìáêÉ= ëçéÜáëíáÅ~íÉÇ=
~å~äóëáë= çÑ= îÉêó= ä~êÖÉJëÅ~äÉ= ~åÇ= êÉÑáåÉÇ= ãçÇÉäë= çÑ= íÜÉ= êÉ~ä= éÜóëáÅ~ä= éêçÄäÉãëK= = cçê= Éñ~ãéäÉI=
êÉäá~Äáäáíó=çÑ=ÜáÖÜJíÉÅÜ= äáÖÜí=ïÉáÖÜí= ëíêìÅíìêÉë= Å~å=ÄÉ= áåîÉëíáÖ~íÉÇ=Äó= ëíçÅÜ~ëíáÅ=ãÉíÜçÇë=ïÜáÅÜ=
êÉèìáêÉ=ÉñÉÅìíáçå=çÑ=ÜìåÇêÉÇë=çÑ=î~êá~åíë=çÑ=~=ëáåÖäÉ=ãçÇÉä=ïáíÜáå=DêÉ~ëçå~ÄäÉ=ÉåÖáåÉÉêáåÖ=íáãÉDI=
áKÉK=ïáíÜáå=ïÉÉâëI=~=ÑÉï=Ç~óëI=çê=ÉîÉå=ÜçìêëK=

 

píçÅÜ~ëíáÅ= ~å~äóëáë= áë= íóéáÅ~ääó= ÉñíêÉãÉäó= Åçãéìí~íáçå~ääó=
áåíÉåëáîÉK==cçê=Éñ~ãéäÉI=íÜÉ=moljbksfo=ëíçÅÜ~ëíáÅ=Å~ëÉ=ëíìÇó=
~ÅÅìãìä~íÉÇ=UIMMM=`mr=Üçìêë=çå=~=RNOJ`mr=`ê~ó=qPb=Ñçê=íÜÉ=
NOU=m^jJ`o^pe=~å~äóëÉë=çÑ=~å=çÑÑëÉí=Å~ê=Åê~ëÜ=ïáíÜ=~=RMIMMM=
ÑáåáíÉ=ÉäÉãÉåí=ãçÇÉä=~ë=ëÜçïå=áå=íÜÉ=Å~ê=Åê~ëÜ=éáÅíìêÉ=~ÄçîÉK=
ÜííéWLLSOKRUKTPKONLéêçãÉåîáêLÄãïKéÇÑK=

qÜÉ= Åçëí= çÑ= íÜÉ= áåJÜçìëÉ= Ü~êÇï~êÉ= ~åÇ= ëçÑíï~êÉ= êÉëçìêÅÉë=
åÉÉÇÉÇ= íç=ÅçãéäÉíÉ= ëáãìä~íáçåë= áå= ÚêÉ~äáëíáÅ=ÉåÖáåÉÉêáåÖ= íáãÉÛ=
áë=çÑíÉå=ìå~ÅÅÉéí~ÄäÉI=ÉîÉå=Ñçê=ÄáÖ=Åçãé~åáÉë=çê=çêÖ~åáò~íáçåë=
äáâÉ= íÜÉ= bìêçéÉ~å= pé~ÅÉ= oÉëÉ~êÅÜ= ~åÇ= qÉÅÜåçäçÖó= `ÉåíêÉ=
Ebpqb`FK=

cçê= çêÖ~åáë~íáçåë= äáâÉ= bpqb`I= çìíëçìêÅáåÖ= íÜÉ=
ÉñÉÅìíáçå= çÑ= ä~êÖÉJëÅ~äÉ= ~Éêçëé~ÅÉ= ÉåÖáåÉÉêáåÖ=
ëáãìä~íáçåë= áë= ÅçåëáÇÉêÉÇ= ~ë= ~å= ~ííê~ÅíáîÉ=
~äíÉêå~íáîÉ=íç=éêçîáëáçå=çÑ=áåJÜçìëÉ=Ñ~ÅáäáíáÉëK==

réJÑêçåí=áåîÉëíãÉåí=áë=äçïÉêI=éÉ~â=äç~Çë=~êÉ=ãçêÉ=
ã~å~ÖÉ~ÄäÉI= ~åÇ= ïçêâ= Å~å= ÄÉ= ÇçåÉ= íç= ~= ÜáÖÜÉê=
èì~äáíóI=áå=~=ëÜçêíÉê=íáãÉëÅ~äÉI=~åÇ=~í=~=äçïÉê=ÅçëíK=

30 %
Reduction

Buckling strength perfect model

30 %
Reduction

Buckling strength perfect model

 

 

tÜáäëí= çìíëçìêÅáåÖ= íÜÉ= ÉñÉÅìíáçå= çÑ= ä~êÖÉJ
ëÅ~äÉ= ÉåÖáåÉÉêáåÖ= ëáãìä~íáçåë= ~í= íáãÉë= çÑ=
éÉ~â= äç~Ç= ~ÅÅçêÇáåÖ= íç= ~å= ^pm= ãçÇÉä=
ã~óÄÉ=~ííê~ÅíáîÉI=íÜáë=áë=åçí=íç=ë~ó=íÜ~í=áí= áë=
É~ëó= íç= ~ÅÜáÉîÉ= ÉáíÜÉê= íÉÅÜåáÅ~ääó= çê=
ÅçããÉêÅá~ääóK=

qÜÉêÉ= ~êÉ= ã~åó= éêçÄäÉãë= íç= çîÉêÅçãÉ=
ïÜÉå= ìëáåÖ= íÜÉ= ãìäíáéäÉI= ÇáëíêáÄìíÉÇ=
Ü~êÇï~êÉ=~åÇ=ëçÑíï~êÉ=êÉëçìêÅÉë=íç=éêçîáÇÉ=
íÜÉ=åÉÅÉëë~êó=ÅçãéìíÉ=éçïÉêK==

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= O=çÑ=NT=



qÜÉ= éêçÄäÉãë= ~ëëçÅá~íÉÇ= ïáíÜ= çåJÇÉã~åÇ= ÇáëíêáÄìíÉÇ=
ÅçãéìíáåÖ=îá~=íÜÉ=fåíÉêåÉí=áåÅäìÇÉ=íÜÉ=åÉÉÇ=ÑçêW=

• aóå~ãáÅ= ÇáëÅçîÉêó= çÑ= êÉãçíÉ= ëÉêîáÅÉ= éêçîáÇÉêë= çÑÑÉêáåÖ=
íÜÉ=êÉèìáêÉÇ=~ééäáÅ~íáçåëI=Ü~êÇï~êÉ=~åÇ=ÄìëáåÉëë=ãçÇÉäëX=

• kÉÖçíá~íáåÖ=~åÇ=~ÖêÉÉáåÖ=~ÅÅÉëë=~ÅÅçêÇáåÖ=íç=íÜÉ=êÉèìáêÉÇ=
äÉîÉä=çÑ=ëÉêîáÅÉX=

• oÉãçíÉ= ÉñÉÅìíáçå= çÑ= íÜÉ= ~ééäáÅ~íáçå= áåÅäìÇáåÖ= ëÉÅìêÉ=
íê~åëÑÉê=çÑ=ä~êÖÉ=îçäìãÉë=çÑ=Ç~í~X=

• ^ìÇáíáåÖ= íç= ÅÜÉÅâ= Ñçê= Ñ~áäìêÉë= ïÜáÅÜ= ÅçìäÇ= áåÅäìÇÉ=
åÉíïçêâë= éêçÄäÉãëI= ~ééäáÅ~íáçå= ÉêêçêëI= áåÅçêêÉÅí= àçÄ=
ëéÉÅáÑáÅ~íáçåI=çê=áåëìÑÑáÅáÉåí=~ääçÅ~íáçå=çÑ=êÉëçìêÅÉëX=~åÇ=

• ^ííêáÄìíáçå= çÑ= ~åó= Ñ~áäìêÉëI= êÉÅçîÉêó= EáÑ= ~ééäáÅ~ÄäÉFI= ~åÇ=
íÜÉå=ëÉííäÉãÉåí=Ñçê=ëÉêîáÅÉë=êÉåÇÉêÉÇK=
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^ää=íÜÉëÉ=áëëìÉë=åÉÉÇ=íç=ÄÉ=~ÇÇêÉëëÉÇ=ïáíÜáå=~å=~ééêçéêá~íÉ=äÉÖ~ä=~åÇ=Åçåíê~Åíì~ä=Ñê~ãÉïçêâ=Ñçê=
çåJÇÉã~åÇ=ÄìëáåÉëëJíçJÄìëáåÉëë=ÅçããÉêÅÉ=áåîçäîáåÖ=íÜÉ=ìëÉêëI=Ü~êÇï~êÉ=éêçîáÇÉêëI=~ééäáÅ~íáçå=
ëçÑíï~êÉ=îÉåÇçêë=~åÇ=áåíÉêãÉÇá~êáÉë=ëìÅÜ=~ë=ÄêçâÉêë=çê=íêìëíÉÇ=íÜáêÇ=é~êíáÉëK=

 

Analysis of effect of geometrical 
imperfection of a composite thrust cone to 

its buckling strength 

afpq^i= q~âÉJré= Ü~ë= éêçîÉå= íÜ~í= áí= áë= éçëëáÄäÉ= íç= ÇáëíêáÄìíÉ=
ä~êÖÉJëÅ~äÉ= áåÇìëíêá~ä=ÉåÖáåÉÉêáåÖ=éêçÄäÉãë=çîÉê=íÜÉ=fåíÉêåÉí= íç=
êÉãçíÉ=Ü~êÇï~êÉ=~åÇ=ëçÑíï~êÉ=éêçîáÇÉêë= áå=~=êçÄìëíI=ã~å~ÖÉÇ=
~åÇ= ëÉÅìêÉ=ï~óK= = qÜÉ=afpq^i= ëçÑíï~êÉ= ÅçîÉêë= íÜÉ= êÉÖáëíê~íáçå=
~åÇ= ëÉäÉÅíáçå= çÑ= ~ééêçéêá~íÉ= êÉëçìêÅÉ= éêçîáÇÉêëI= åÉÖçíá~íáçå=
çîÉê=íÜÉ=íÉêãë=~åÇ=ÅçåÇáíáçåë=çÑ=íÜÉ=ïçêâI=íê~åëÑÉê=çÑ=áåéìí=~åÇ=
êÉëìäí= ÑáäÉëI= ÉñÉÅìíáçå=çÑ= íÜÉ=ïçêâI=~åÇ=êÉéçêíáåÖ=çÑ=ïçêâ=ÇçåÉ=
~åÇ=êÉëçìêÅÉë=ìëÉÇK=

afpq^i=éêçîáÇÉë=~=ÄìëáåÉëëJíçJÄìëáåÉëë=ëçäìíáçå=Ñçê=ëçÑíï~êÉ=~åÇ=Ü~êÇï~êÉ=çå=ÇÉã~åÇ=çîÉê=íÜÉ=
fåíÉêåÉíK= =afpq^i= Ñ~Åáäáí~íÉë= íÜÉ=Çóå~ãáÅ= ~åÇ= ëÉÅìêÉ= ÅçååÉÅíáçå=çÑ=ìëÉê= ~åÇ= êÉëçìêÅÉ=éêçîáÇÉê=
çêÖ~åáë~íáçåë=~åÇ=ëìééçêíë=íÜÉ=ÄìëáåÉëë=éêçÅÉëë=çÑ=ìëáåÖ=çåÉ=çê=ãçêÉ=çÑ=íÜÉëÉ=ëÉêîáÅÉ=éêçîáÇÉêë=
~ÅÅçêÇáåÖ=íç=~å=^pm=çê=çìíëçìêÅáåÖ=ãçÇÉäK=
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afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= P=çÑ=NT=



^= ÜáÖÜ= äÉîÉä= çÑ= ëÉÅìêáíó= áë= ëìééçêíÉÇI= Ä~ÅâÉÇ= Äó= ~= mhfI= íç= ÉåëìêÉ= Ç~í~= ÅçåÑáÇÉåíá~äáíó= ~åÇ=
~ìíÜÉåíáÅ~íáçå= çÑ= ~ää= é~êíáÉë= áåîçäîÉÇ= ïáíÜ= åç= ÚÜçäÉëÛ= êÉèìáêÉÇ= íÜêçìÖÜ= ÑáêÉï~ääë= Ñçê= áåÄçìåÇ=
ÅçååÉÅíáçåëK==fåíÉêå~ä=~åÇ=ÉñíÉêå~ä=êÉëçìêÅÉë=Å~å=ÄÉ=ÅçãÄáåÉÇI=~åÇ=íÜÉ=ëóëíÉã=ïáää=~ìíçã~íáÅ~ääó=
ÇáëíêáÄìíÉ=ïçêâ=~ÅÅçêÇáåÖ=íç=ìëÉê=êÉèìáêÉãÉåíë=ïáíÜ=~ìíçã~íáÅ=êÉÅçîÉêó=Ñêçã=åÉíïçêâ=éêçÄäÉãëK=

==

afpq^i=áë=~=ëáãéäÉ=íç=áåëí~ää=~åÇ=ìëÉI=~åÇ=
áë= áãéäÉãÉåíÉÇ= áå= g~î~K=^= ÇáëíêáÄìíÉÇ= ëÉí=
çÑ= ëçÑíï~êÉ= ÅçãéçåÉåíë= ÅçããìåáÅ~íÉë=
ìëáåÖ=ëí~åÇ~êÇ=ïÉÄ=éêçíçÅçäë=íç=Éå~Åí=íÜÉ=
ÄìëáåÉëë= éêçÅÉëëÉë= áåîçäîÉÇ= áå= ëçÑíï~êÉ=
~åÇ= Ü~êÇï~êÉ= çå= ÇÉã~åÇ= çîÉê= íÜÉ=
fåíÉêåÉíK===

^íçë=lêáÖáå= båÖáåÉÉêáåÖ= pÉêîáÅÉë= E^lbpF=
~åÇ= bpqb`= Ü~îÉ= ëìÅÅÉëëÑìääó= íÉëíÉÇ=
afpq^i= Ñçê= ä~êÖÉJëÅ~äÉ= ÇáëíêáÄìíÉÇ=
ëíçÅÜ~ëíáÅ=ëáãìä~íáçåë=ìëáåÖ=ÑáåáíÉ=ÉäÉãÉåí=
~å~äóëáëK===

 

kÉï= ~ééäáÅ~íáçåë= ~êÉ= É~ëó= íç= ëìééçêí= áå= afpq^iI= Ñçê=
Éñ~ãéäÉ= ^lbp= Ü~îÉ= áåíÉÖê~íÉÇ= Åçãéìí~íáçå~ä= ÑäìáÇ=
Çóå~ãáÅë=~ééäáÅ~íáçåë=Ñçê=êÉãçíÉ=ìëÉ=Äó=bpqb`K=

aìêáåÖ= íÉëíëI= íÜÉ= çîÉêÜÉ~Ç= çÑ= ìëáåÖ= afpq^i= Ñçê= ä~êÖÉ=
ÉåÖáåÉÉêáåÖ=ëáãìä~íáçåë=ï~ë=åçí=ëáÖåáÑáÅ~åíäó=ÜáÖÜÉê=íÜ~å=
ìëáåÖ=äçÅ~ä=êÉëçìêÅÉëK=

qÜÉ=áåÇìëíêá~ä=ìëÉêë=áå=afpq^i=q~âÉJré=ÑçìåÇ=íÜÉ=ëçÑíï~êÉ=íç=ÄÉ=êçÄìëíI=
ëÉÅìêÉ=~åÇ=É~ëó=íç=áåëí~ää=~åÇ=ìëÉK=

afpq^i= áë= áÇÉ~ä= Ñçê= ëíçÅÜ~ëíáÅ= ~å~äóëáë= çÑ= ãÉÅÜ~åáÅ~ä= ëóëíÉãëX= ä~êÖÉ=
ëíêìÅíìê~äI=íÜÉêã~ä=çê=ÑäìáÇ=ëáãìä~íáçåëX=~ìíçã~íÉÇ=ÇÉëáÖå=çéíáãáë~íáçåX=
~åÇ=ãìäíáJéÜóëáÅë=ëáãìä~íáçåK===

_ÉåÉÑáíë=Å~å=áåÅäìÇÉW=

• êÉÇìÅÉÇ= éêçÇìÅí= ÇÉëáÖå= ~åÇ= ÇÉîÉäçéãÉåí= íáãÉ= ïÜáÅÜ= äçïÉêë=
éÉêëçååÉä=ÉÑÑçêí=C=Åçëí= =

• áãéêçîÉÇ=ÇÉëáÖå=íÜêçìÖÜ=ãçêÉ=ëáãìä~íáçåë=áå=~=ÖáîÉå=íáãÉÑê~ãÉ=

• êÉÇìÅÉÇ= ìéJÑêçåí= áåîÉëíãÉåí= áå= äçÅ~ä= Ü~êÇï~êÉ= êÉëçìêÅÉë= ~åÇ=
äçïÉê=ëçÑíï~êÉ==Åçëíë=íÜêçìÖÜ=çåJÇÉã~åÇ=é~óJéÉêJìëÉ=äáÅÉåëáåÖK=

  

 

afpq^i= áë=åçí= êÉëíêáÅíÉÇ= íç= ÉåÖáåÉÉêáåÖ= ëáåÅÉ= ëáãáä~ê= ä~êÖÉ= ëáãìä~íáçåë= ~êÉ=~äëç= êÉèìáêÉÇ= áå= íÜÉ=
ÄáçäçÖáÅ~äI= ÅÜÉãáÅ~äI= ãÉÇáÅ~äI= ãìäíáJãÉÇá~= ~åÇ= ã~åó= çíÜÉê= êÉëÉ~êÅÜ= ~åÇ= áåÇìëíêá~ä= éêçÇìÅí=
ÇÉîÉäçéãÉåí=ëÉÅíçêëK=

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= Q=çÑ=NT=



Q= _ÉåÉÑáíë=çÑ=íÜÉ=afpq^i=~ééêç~ÅÜ=

afpq^i=~ääçïë=Åçãéìí~íáçå~ääó=áåíÉåëáîÉ=ëçÑíï~êÉ=~ééäáÅ~íáçåë=íç=ÄÉ=ÉñÉÅìíÉÇ=çå=êÉãçíÉ=ëÉêîáÅÉ=
éêçîáÇÉêë=~åÇ=áåíÉêå~ä=êÉëçìêÅÉëK==qÜÉêÉÑçêÉI=íÜÉ=ìëì~ä=~êÖìãÉåíë=çÑ=Ñçê=^pmLçìíëçìêÅáåÖ=~ééäóW=

• kç= åÉÉÇ= Ñçê= ~= ä~êÖÉ= ìéÑêçåí= áåîÉëíãÉåí= áå= Ü~êÇï~êÉI= ëçÑíï~êÉ= ~åÇ= ëóëíÉãë= éÉêëçååÉä=
ïáíÜáå= ~å= çêÖ~åáë~íáçå= ëáåÅÉ= ÉñíÉêå~ä= êÉëçìêÅÉë= Å~å= ÄÉ= ìëÉÇ= çå= ~= é~óJ~ëJóçì= Öç= Ä~ëáë=
áåëíÉ~ÇK=

• dççÇ= ëçäìíáçå= ÇìêáåÖ= íáãÉë= çÑ= éÉ~â= äç~ÇI= áKÉK=ïÜÉå= áåJÜçìëÉ= êÉëçìêÅÉë= ~êÉ= ëìÑÑáÅáÉåí= Ñçê=
Ç~óJíçJÇ~ó= ìëÉI= Äìí= Å~åÛí= ÅçéÉ= ïáíÜ= éÉ~âë= ÖÉåÉê~íÉÇ= Äó= ìåÉñéÉÅíÉÇ= ïçêâäç~Çë= çê=
ÇÉ~ÇäáåÉëK=

• oÉÇìÅÉÇ=éÉêëçååÉä= ÉÑÑçêí= ~åÇ= ÅçëíI= çê= ÄÉííÉê= éêçÇìÅí= ÇÉëáÖå= ~åÇ=èì~äáíó= Äó= ÉñÉÅìíáçå= çÑ=
ãçêÉ=~å~äóëÉë=ïáíÜáå=~=ÖáîÉå=ÇÉëáÖå=éÉêáçÇ=~åÇ=ÄìÇÖÉíI=Å~å=ÄÉ=~ÅÜáÉîÉÇ=Äó=~=äçïÉêáåÖ=íÜÉ=
ÉåÇJíçJÉåÇ=íáãÉ=Ñçê=êìååáåÖ=~ééäáÅ~íáçåëK==qÜáë=áë=çÑ=ÅçìêëÉ=íÜÉ=ìëì~ä=ÄÉííÉêLÑ~ëíÉêLÅÜÉ~éÉê=
~êÖìãÉåí=Ñçê=ìëáåÖ=~å=^pmK===

afpq^i=áë=ëìáí~ÄäÉ=Ñçê=ÖÉåÉê~ä=^pm=éêçîáëáçå=çÑ=åçåJáåíÉê~ÅíáîÉ=ëçÑíï~êÉ=~ééäáÅ~íáçåëK==eçïÉîÉêI=
afpq^i=áë=ãçëí=ëìáíÉÇ=Ñçê=~ééäáÅ~íáçåë= íÜ~í=ÄÉåÉÑáí= Ñêçã=íÜÉ=ÇáëíêáÄìíáçå=~åÇ=ÉñÉÅìíáçå=çÑ= ä~êÖÉJ
ëÅ~äÉ=çê=ã~ëëáîÉäó=é~ê~ääÉä=Åçãéìí~íáçåëK===

• afpq^i=éêçîáÇÉë=~å=É~ëó=~åÇ=ìåáÑçêã=ï~ó=íç=ëáãìäí~åÉçìëäó=ìëÉ=ãìäíáéäÉ=ÜÉíÉêçÖÉåÉçìë=
ëÉêîáÅÉ=éêçîáÇÉêëK= =qÜÉ=ìëÉê=ÇçÉëåÛí=åÉÉÇ=íç= äÉ~êå=Üçï=íç=ìëÉ=åÉï=íççäë=~åÇ=éêçÅÉëëÉë= íç=
~ÅÅÉëë=É~ÅÜ=ëÉêîáÅÉ=éêçîáÇÉê=~åÇ=íç=ÅçëíI=ÉñÉÅìíÉI=~åÇ=ãçåáíçê=íÜÉáê=àçÄëK=

• afpq^i= éêçîáÇÉë= ~= ã~å~ÖÉÇ= ~åÇ= ëÉÅìêÉ= éêçÅÉëë= Ñçê= ìëáåÖ= ÉñíÉêå~ä= êÉëçìêÅÉë= çå= ~=
ÅçããÉêÅá~ä=Ä~ëáëK==

• afpq^i=áåÅäìÇÉë=ëìééçêí=Ñçê=ÑáêÉï~ääëI=ïÜáÅÜ=ã~âÉë=áí=É~ëó=íç=~ÅÅÉëë=ÉñíÉêå~ä=êÉëçìêÅÉë=áå=
~= ëÉÅìêÉ=ï~óK= =pí~åÇ~êÇ=tÉÄ=éêçíçÅçäë= EÜííé=~åÇ= ÑíéF=~êÉ=ìëÉÇ=ïáíÜçìí= íÜÉ=åÉÉÇ= íç=çéÉå=
ÜçäÉë= áå= íÜÉ= ÑáêÉï~ää= Ñçê= áåÄçìåÇ= ÅçååÉÅíáçåëK= = ^lbp= ~åÇ= bpqb`= ìëÉÇ= íÜáë= ÑÉ~íìêÉ= íç=
ÇÉéäçó=~åÇ=çéÉê~íÉ=íÜÉ=ëçÑíï~êÉ=ïáíÜçìí=ÅÜ~åÖáåÖ=íÜÉáê=ÑáêÉï~ääë=áå=~åó=ï~óK=

• afpq^i= áë= åçí= àìëí= Ñçê= ÉåÖáåÉÉêáåÖ= ~ééäáÅ~íáçåëX= ~åó= ~ééäáÅ~íáçå= íÜ~í= ëìééçêíë= ~= ÚÄ~íÅÜ=
ãçÇÉÛ=ÉñÉÅìíáçå=ãçÇÉä=Å~å=ÄÉ=É~ëáäó=áåíÉÖê~íÉÇ=áåíç=íÜÉ=ëóëíÉãK=

R= bñéÉêáÉåÅÉë=ïáíÜ=afpq^i=áå=íÜÉ=ÉåÖáåÉÉêáåÖ=ëÉÅíçê=

bpqb`= äçÅ~íÉÇ= áå=kççêÇïáàâ= áå= íÜÉ=kÉíÜÉêä~åÇë= Ü~îÉ= ÉñíÉåëáîÉäó= íÉëíÉÇ=afpq^iK= = bpqb`=ìëÉÇ=
afpq^i= íç= ~ÅÅÉëë= êÉãçíÉ= êÉëçìêÅÉë= çîÉê= íÜÉ= fåíÉêåÉíI= ïÜáÅÜ= ïÉêÉ= ÜçëíÉÇ= ~í= ^lbp= äçÅ~íÉÇ= áå=
iÉáÇÉåI=ïÜáÅÜ=áë=~äëç=áå=íÜÉ=kÉíÜÉêä~åÇëK===få=~ÇÇáíáçåI=bpqb`=Ü~îÉ=íÉëíÉÇ=afpq^i=ìëáåÖ=~=ëÉÅçåÇ=
êÉëçìêÅÉ=ïáíÜáå=bpqb`=áå=çêÇÉê=íç=ã~âÉ=ÅçãÄáåÉÇ=ìëÉ=çÑ=áåíÉêå~ä=~åÇ=ÉñíÉêå~ä=êÉëçìêÅÉëK==

afpq^i=ï~ë=ëìÅÅÉëëÑìääó=íÉëíÉÇ=ÑçêW=

• píçÅÜ~ëíáÅ= ~å~äóëáë= ìëáåÖ= íÜÉ= pqJloj= ëíçÅÜ~ëíáÅ= ~å~äóëáë= íççä= Ñêçã= b^pá= ~åÇ= íÜÉ=
jp`Kk~ëíê~å=ÑáåáíÉ=ÉäÉãÉåí=ëçäîÉêK= = =ré=íç=RMM=ëÜçíë=éÉê=~å~äóëáë=ïÉêÉ=ÇáëíêáÄìíÉÇ=~Åêçëë=
íÜÉ= ^lbp= ~åÇ= bpqb`= êÉëçìêÅÉëK= = qÜÉ= afpq^i= ëçÑíï~êÉ= ã~å~ÖÉÇ= íÜÉ= ÉñÉÅìíáçå= çÑ= íÜáë=
ä~êÖÉJëÅ~äÉ=ëíçÅÜ~ëíáÅ=~å~äóëáë=ïáíÜ=åç=Ñ~áäìêÉëK=

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= R=çÑ=NT=



q~ÄäÉ=N=ëÜçïë=íÜÉ=Éëíáã~íÉÇ=Éä~éëÉÇ=`mr=íáãÉ=Ñçê=ëíçÅÜ~ëíáÅ=~å~äóëÉë=êìå=~í=bpqb`K==b~ÅÜ=~å~äóëáë=
Åçåëáëíë=çÑ=NMM=ëÜçíë=çÑ=jp`Kk~ëíê~å=ïÜÉêÉ=íÜêÉÉ=jp`Kk~ëíê~å=àçÄë=~êÉ=ÉñÉÅìíÉÇ=ëáãìäí~åÉçìëäó=
çå=íÜêÉÉ=ëÉé~ê~íÉ=éêçÅÉëëçêë=çÑ=~=äçÅ~ä=êÉëçìêÅÉK=

Small Medium Large
Pre-processing (local)     15   min      75  min      750  min

100 MSC.Nastran shots (remote) 3.000   min  15.000  min 150.000  min

Post-processing (local)     15   min      75  min      750  min

Total elapsed time in minutes 3.030  min 15.150  min 151.500 min

Elapsed time if max 3 shots run in 
parallel     »35 hrs      »175 hrs     »1750 hrs

Total working days     » 4 days       » 2 weeks      » 20 weeks

Elapsed time using 
local resources

Stochastic job size

=
q~ÄäÉ= N= `çãéìí~íáçå= íáãÉ= çÑ= ëíçÅÜ~ëíáÅ= ~å~äóëáë= ìëáåÖ= ÅìêêÉåí= áåJÜçìëÉ= êÉëçìêÅÉëK= qÜÉ=
ÑáÖìêÉë=áå=íÜÉ=í~ÄäÉ=~êÉ=Ä~ëÉÇ=çå=íÜÉ=~îÉê~ÖÉ=Éä~éëÉÇ=`mr=íáãÉ=íÜ~í=~å=jp`Kk~ëíê~å=àçÄ=
åÉÉÇë=çå=~=ëáåÖäÉ=éêçÅÉëëçêI=áKÉK=~=ëã~ää=àçÄ=åÉÉÇë=~êçìåÇ=PM=ãáåìíÉëI=~=ãÉÇáìãJëáòÉÇ=àçÄ=
åÉÉÇë=~êçìåÇ=OKR=ÜçìêëI=~åÇ=~=ä~êÖÉ=àçÄ=åÉÉÇë=~êçìåÇ=OR=ÜêëK=

qÜÉ=Éä~éëÉÇ=`mr=íáãÉ=Éëíáã~íÉë=ïÜÉå=ìëáåÖ=afpq^i=^pm=~åÇ=ÇáëíêáÄìíÉÇ=êÉëçìêÅÉë=~êÉ=éêÉëÉåíÉÇ=
áå=q~ÄäÉ=OK=qÜÉ=Éëíáã~íÉë=~êÉ=Ä~ëÉÇ=çå= íÜÉ=~ëëìãéíáçåë= íÜ~í=~í= äÉ~ëí=OM=jp`Kk~ëíê~å=~åÇ=OM=pqJ
loj=äáÅÉåëÉë=~êÉ=~î~áä~ÄäÉ= Ñêçã=ãìäíáéäÉ= êÉëçìêÅÉ=éêçîáÇÉêë=~åÇ= íÜ~í=Ü~êÇï~êÉ=éÉêÑçêã~åÅÉ=çÑ=
íÜÉ=~î~áä~ÄäÉ=êÉãçíÉ=êÉëçìêÅÉë=áë=~í=äÉ~ëí=íÜÉ=ë~ãÉ=~ë=íÜÉ=pdf=lêáÖáå=OMMM=çå=ïÜáÅÜ=íÜÉ=Éëíáã~íÉÇ=
êìå=íáãÉë=~ÄçîÉ=~êÉ=Ä~ëÉÇK=

Small Medium Large

Pre-processing (local)     15 min      75 min      750 min

100 MSC.Nastran shots (remote) 150 min 750 min 7500 min

Post-processing (local)     15 min      75 min      750 min

Total elapsed time in minutes 180 min 900 min 9000 min

Total elapsed time in hours     3 hrs      15 hrs     150 hrs

Total working days     » 0.5 days       » 2 days      » 18 days

Elapsed time using 
DISTAL ASP

Stochastic job size

=
q~ÄäÉ=O=`çãéìí~íáçå=íáãÉ=çÑ=ëíçÅÜ~ëíáÅ=~å~äóëáë=ìëáåÖ=afpq^i=^pmK= =`çãé~êáëçå=çÑ=íÜÉ=
íçí~ä= Éä~éëÉÇ= íáãÉ= ÑáÖìêÉë= áå=q~ÄäÉ= N= ~åÇ=q~ÄäÉ= O= ëÜçïë= íÜ~í=afpq^i=^pm= Å~å= Éå~ÄäÉ= ~=
íáãÉ=êÉÇìÅíáçå=Äó=~=Ñ~Åíçê=çÑ=ìé=íç=~ééêçñáã~íÉäó=NOK=

afpq^i=ï~ë=~äëç=ëìÅÅÉëëÑìääó=íÉëíÉÇ=ÑçêW=

• i~êÖÉJëÅ~äÉ=båÖáåÉÉêáåÖ=^ééäáÅ~íáçåë=ìëáåÖ=jp`Kk~ëíê~å=ïáíÜ=ìé=íç=OR=j_=çÑ= áåéìí=Ç~í~=
~åÇ=NVR=j_=çÑ=êÉëìäíë=Ç~í~=~åÇ=~=Åçãéìí~íáçå~ä=ÑäìáÇ=Çóå~ãáÅë=íÉëí=ìëáåÖ=`caJ^`b=Ñêçã=
`cao`I=ïÜáÅÜ=áåÅäìÇÉÇ=~=ìëÉê=ïêáííÉå=êçìíáåÉK=

lìíëçìêÅáåÖ= çÑ= ä~êÖÉJëÅ~äÉ= ÉåÖáåÉÉêáåÖ= ~ééäáÅ~íáçåë= áë= ÜÉäéÑìä= áå= ëáíì~íáçåë= ïÜÉêÉ= áåJÜçìëÉ=
êÉëçìêÅÉë=~êÉ=åÉ~êäó=ÉñÜ~ìëíÉÇK==cçê=Éñ~ãéäÉI=~í=íÜÉ=íáãÉ=çÑ=ïêáíáåÖI=íÜÉ=~îÉê~ÖÉ=äç~Ç=çå=çåÉ=çÑ=íÜÉ=
Ü~êÇï~êÉ=êÉëçìêÅÉë=ìëÉÇ=Ñçê=Åçãéìí~íáçå~ä=ÑäìáÇ=Çóå~ãáÅë=~í=bpqb`=ï~ë=~êçìåÇ=UMBK= =afpq^i=
^pm= Å~å= éêçîáÇÉ= ëìÄëí~åíá~ä= íáãÉë~îáåÖ= íÜêçìÖÜ= çìíëçìêÅáåÖ= çÑ= ä~êÖÉJëÅ~äÉ= ÉåÖáåÉÉêáåÖ=
~ééäáÅ~íáçåë=ÇìêáåÖ=íáãÉë=çÑ=ëìÅÜ=ÜáÖÜ=äç~ÇK=

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= S=çÑ=NT=



q~ÄäÉ=P=ëÜçïë=Üçï=íÜÉ=Éëíáã~íÉÇ=àçÄ=êìåíáãÉ=Å~å=áåÅêÉ~ëÉ=Äó=ìé=íç=~=Ñ~Åíçê=çÑ=ëáñ=Ñçê=ä~êÖÉ=`cao`=
àçÄë=ïÜÉå=íÜÉ=Ü~êÇï~êÉ=êÉëçìêÅÉ=áë=äç~ÇÉÇ=Äó=VM=éÉêÅÉåíK= =qáãÉë~îáåÖ=Äó=çìíëçìêÅáåÖ=íÜÉëÉ=àçÄë=
íÜêçìÖÜ= afpq^i= ~äëç= ãÉ~åë= ë~îáåÖë= çÑ= éÉêëçååÉä= ÉÑÑçêíë= ~åÇ= ÅçëíK= = pìÅÜ= ë~îáåÖë= Å~å= çåäó= ÄÉ=
ãÉ~ëìêÉÇ=Å~ëÉ=Äó=Å~ëÉI=Äìí=~êÉ=ÅçåëáÇÉêÉÇ=íç=~í=äÉ~ëí=Ä~ä~åÅÉ=íÜÉ=Éñíê~=Åçëí=Ñçê=ìëáåÖ=íÜÉ=^pmK=

CFDRC Application

small job medium sized job large job
(one day) (2-7 days) (8 and more days)

Work load 50% 1 1 1,2
Work load 70% 1 1,3 2
Work load 90% 1,5 3 6

Average job runtime increase rate during high work load 
periods

Normal runtime

 
q~ÄäÉ= P=^îÉê~ÖÉ= àçÄ= êìåíáãÉ= áåÅêÉ~ëÉë= çÑ= Åçãéìí~íáçå~ä= ÑäìáÇ= Çóå~ãáÅë= àçÄë= ~í= bpqb`=
ÇìêáåÖ=éÉ~â=äç~Ç=éÉêáçÇë=

lîÉê~ääI=íÜÉ=ÅçåÅäìëáçåë=çÑ=^lbp=~åÇ=bpqb`=ïÉêÉW=

• afpq^i=ïçêâë=éÉêÑÉÅíäó=íÜêçìÖÜ=íÜÉ=ÇáÑÑÉêÉåí=ÑáêÉï~ää=ëÉííáåÖë=~ë=íÜÉó=Éñáëí=~í=bpqb`=~åÇ=
^lbpK=

• aìêáåÖ=íÉëíëI=afpq^i=Ü~ë=ëÜçïå=íÜÉ=éçëëáÄáäáíó=íç=êÉÇìÅÉ=Åçãéìí~íáçå=íáãÉ=Äó=ÇáëíêáÄìíáåÖ=
pqJloj=ëÜçíë=íç=ãìäíáéäÉ=ëÉêîáÅÉ=éêçîáÇÉêëK=

• afpq^i= áë= ëìáí~ÄäÉ= Ñçê= çìíëçìêÅáåÖ= çÑ= ä~êÖÉJëÅ~äÉ= ÉåÖáåÉÉêáåÖ= ~ééäáÅ~íáçåëI= ÉKÖK= ÑäìáÇI=
ëíêìÅíìêÉ=çê=ÉîÉå=ÅçãéäÉñ=ãìäíáJéÜóëáÅë=ëáãìä~íáçåëK=

• dÉåÉê~ä=~ééäáÅ~íáçåë=Å~å=ÄÉ= áåíÉÖê~íÉÇ=~åÇ=ÉñÉÅìíÉÇ=ìëáåÖ=afpq^iI=ïÜáÅÜ=ãÉ~åë=~äãçëí=
~åóíÜáåÖ=~ë=äçåÖ=~ë=áí=Å~å=ÄÉ=ÉñÉÅìíÉÇ=áå=ÚÄ~íÅÜJãçÇÉÛK==

• cìää=Ç~í~=ëÉÅìêáíó=áë=Öì~ê~åíÉÉÇ=îá~=ÉåÅêóéíÉÇ=Ç~í~=íê~åëÑÉê=çîÉê=íÜÉ=fåíÉêåÉíK=

• qÜÉ=afpq^i=ÅäáÉåí=áë=É~ëó=íç=ìëÉ=ÇìÉ=íç=áíë=dê~éÜáÅ~ä=rëÉê=fåíÉêÑ~ÅÉ=EdrfFK=

• qÜÉ= afpq^i= êÉëçìêÅÉ= Å~å= ìíáäáòÉ= íÜáêÇJé~êíó= êÉëçìêÅÉ= ã~å~ÖÉãÉåí= ëçÑíï~êÉ= Ñçê= àçÄ=
ã~å~ÖÉãÉåí=~åÇ=ãçåáíçêáåÖ=E`çåÇçê=ï~ë=ìëÉÇ=áå=íÜÉ=íÉëíëFK=

eçïÉîÉêI=ïÜáäëí=afpq^i=éêçîáÇÉë=~=éêçîÉå= íÉÅÜåáÅ~ä= ëçäìíáçåI= íÜÉêÉ=~êÉ= ëÉîÉê~ä= Ñ~Åíçêë= íÜ~í=~êÉ=
ÅìêêÉåíäó=Ü~ãéÉêáåÖ=í~âÉJìé=áå=íÜÉ=~Éêçëé~ÅÉ=~åÇ=~ìíçãçíáîÉ=ÉåÖáåÉÉêáåÖ=ëÉÅíçêW=

• `ìêêÉåí= é~óJéÉêJìëÉ= äáÅÉåëÉ= éêáÅÉë= çÑ= ëçãÉ= fåÇÉéÉåÇÉåí= pçÑíï~êÉ= sÉåÇçêë= EfpsëF= ~êÉ=
ÇÉÑÉåëáîÉäó=ÜáÖÜK=

• mêÉîáçìë=^pm= ëÉêîáÅÉë= ëìÅÜ=~ë=b^pá=båÖáåÉÉêáåÖ=píçÅÜ~ëíáÅë=bñÅÉääÉåÅÉ=`ÉåíêÉ= Epb`F=ÇáÇ=
åçí=ëìêîáîÉ=ÄÉÅ~ìëÉW=

o kÉï=éêçÇìÅí=Ç~í~=áë=ìëì~ääó=ÅçåÑáÇÉåíá~äI=áå=é~êíáÅìä~ê=áå=~Éêçëé~ÅÉ=~åÇ=~ìíçãçíáîÉ=
ÇÉëáÖåK= qÜÉêÉÑçêÉ= íÜÉêÉ= ~êÉ= ÅçåÅÉêåë= ~Äçìí= ~ääçïáåÖ= íÜáë= Ç~í~= çìíëáÇÉ= çÑ= íÜÉ=
çêÖ~åáë~íáçåK==

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= T=çÑ=NT=



o píçÅÜ~ëíáÅ= ëáãìä~íáçåë= Ü~îÉ= ëíáää= åçí= ÖçåÉ=ã~áåëíêÉ~ã= ~åÇ=ãçëí= çÑ= íÜÉã= ~êÉ= åçí=
íáãÉ=ÅêáíáÅ~äK==qÜáë=ãÉ~åë=ÄáÖ=Åçãé~åáÉë=íÉåÇ=íç=ëÅÜÉÇìäÉ=ëíçÅÜ~ëíáÅë=ïÜÉå=ëìÑÑáÅáÉåí=
äçÅ~ä=êÉëçìêÅÉë=~êÉ=~î~áä~ÄäÉI=ÉKÖK=çå=ïÉÉâÉåÇë=çê=ÇìêáåÖ=ÜçäáÇ~óëK=

• `ìëíçãÉêJçïåÉÇ=fq=ëÉêîáÅÉë=çÑÑÉê=äçïÉê=ÅÜ~êÖÉë=íÜ~å=^pmë=Å~å=~ÑÑçêÇK=

cêçã= ~= ëÉêîáÅÉ= éêçîáÇÉê= éÉêëéÉÅíáîÉ= ïáíÜ= êÉÖ~êÇ= íç= çìíëçìêÅáåÖ= ä~êÖÉJëÅ~äÉ= ÉåÖáåÉÉêáåÖ=
~ééäáÅ~íáçåëI=éêÉîáçìë=ÉñéÉêáÉåÅÉë=ëÜçïë=íÜ~í=íÜÉëÉ=ëÉêîáÅÉë=Å~ååçí=ÄêáåÖ=ÄáÖ=ÄìëáåÉëë=ÄÉÅ~ìëÉW=

• qÜÉó=~êÉ=çåäó=êÉèìáêÉÇ=Ñêçã=íáãÉ=íç=íáãÉI=ÉKÖK=íç=ã~å~ÖÉ=éÉ~â=äç~ÇëK=

• `ìëíçãÉêë= ÉñéÉÅí= íç= êÉÅÉáîÉ= íÜÉ= Ñìää= ëÉêîáÅÉI= ëçÑíï~êÉ= ~åÇ= Ü~êÇï~êÉ= ~í= ~= éêáÅÉ= ~êçìåÇ= N�=
bìêç=éÉê=`mr=ÜçìêK=

• qÜÉ=~Çãáåáëíê~íáçå=ÉÑÑçêí=áë=ê~íÜÉê=ÜáÖÜ=~ë=Åçãé~êÉÇ=íç=íÜÉ=éçíÉåíá~ä=áåÅçãÉK=

`ìêêÉåí=fps=äáÅÉåëáåÖ=Åçëíë=~åÇ=ãçÇÉäë=~êÉ=íÜÉ=ëáåÖäÉ=ãçëí=ëáÖåáÑáÅ~åí=Ñ~Åíçê=áå=éêÉîÉåíáåÖ=í~âÉJìé=
çÑ= afpq^i= Eçê= ëáãáä~ê= ~ééêç~ÅÜÉëF= áå= íÜÉ= ~Éêçëé~ÅÉ= ~åÇ= ~ìíçãçíáîÉ= ëÉÅíçê= íçÇ~óK= = få= ÖÉåÉê~äI=
~ééäáÅ~íáçå= ëÉêîáÅÉë= ~êÉ= ÄÉÅçãáåÖ=ãçêÉ= ~ÅÅÉéíÉÇ= Äó= íÜÉ= ìëÉê= ÅçããìåáíóI= Äìí= åçïÜÉêÉ= åÉ~ê= ~ë=
ãìÅÜ=Äó= íÜÉ= fåÇÉéÉåÇÉåí= pçÑíï~êÉ=sÉåÇçêë= EfpsëFK= =qÜáë= áë= ÄÉÅ~ìëÉ= fps=ÄìëáåÉëë= áë= ÑçÅìëÉÇ=çå=
óÉ~êäó=ëçÑíï~êÉ=äÉ~ëÉ=Åçåíê~Åíë=~åÇ=ãçëí=çÑ=íÜÉã=~êÉ=åçí=éêÉé~êÉÇI=çê=ÉîÉå=åçí=ïáääáåÖI=íç=éêçîáÇÉ=
ëÜçêí=íÉêã=çåJÇÉã~åÇ=äáÅÉåëÉë=~åÇ=ëìééçêí=~í=êÉ~ëçå~ÄäÉ=ÅçåÇáíáçåëK===

eçïÉîÉêI=íÜÉ=áëëìÉë=~ÄçîÉ=~êÉ=ÉÅçåçãáÅI=ëçÅá~ä=çê=éçäáíáÅ~ä=~åÇ=~êÉ=åçí=éêçÄäÉãë=ïáíÜ=íÜÉ=afpq^i=
ëçÑíï~êÉ=áíëÉäÑI=çê=íÜÉ=ï~ó=íÜ~í=áí=çéÉê~íÉëK==qÜÉêÉÑçêÉI=afpq^i=ÅçìäÇ=ÄÉ=~å=áÇÉ~ä=ëçäìíáçå=Ñçê=çíÜÉê=
ã~êâÉíë=íÜ~í=Ü~îÉ=íÜÉ=ë~ãÉ=åÉÉÇ=Ñçê=afpq^iJäáâÉ=ëçäìíáçåëI=Äìí=ÇçåÛí=ëÜ~êÉ=íÜÉ=ë~ãÉ=Ä~êêáÉêë=~ë=
íÜÉ=~ìíçãçíáîÉ=~åÇ=~Éêçëé~ÅÉ=ëÉÅíçêK==

S= `çãé~êáëçå=çÑ=afpq^i=ïáíÜ=ëáãáä~ê=íÉÅÜåçäçÖáÉë=

qÜÉ= afpq^i= íÉÅÜåçäçÖó= áë= ëáãáä~ê= áå= ã~åó= êÉëéÉÅíë= íç= dêáÇ=
~åÇ=tÉÄ= pÉêîáÅÉëK= = afpq^i= ÉëëÉåíá~ääó= áë= ~= dêáÇ= ÅçãéìíáåÖ=
~ééêç~ÅÜ= íÜ~í= Ü~ë= ~= íÉÅÜåáÅ~ä= áåÑê~ëíêìÅíìêÉ= îÉêó= ëáãáä~ê= íç=
tÉÄ=pÉêîáÅÉëK===

qÜÉ= éêáã~êó= ÑçÅìë= çÑ= dêáÇ= íÉÅÜåçäçÖó= áë= ëíáää= ~Å~ÇÉãáÅ=
êÉëçìêÅÉ= ëÜ~êáåÖI= ~äíÜçìÖÜ= íÜÉ= dêáÇ= ÚîáëáçåÛ= ÇçÉë= ÉñíÉåÇ= íç=
Çóå~ãáÅ=ÅêÉ~íáçå=~åÇ=çéÉê~íáçå=çÑ=îáêíì~ä=ÅçããìåáíáÉë=xNzK===

qÜáë=îáëáçå=éçíÉåíá~ääó= áåÅäìÇÉë=ÅçããÉêÅá~ä= Åçää~Äçê~íáçå=çÑ= íÜÉ= Ñçêã= í~êÖÉíÉÇ=Äó=afpq^i=q~âÉJ
réK= =eçïÉîÉêI=íÜÉêÉ=áë=äáííäÉ=ïçêâ=çå=êÉíìêå=çå=áåîÉëíãÉåíI=ÄìëáåÉëë=ãçÇÉäëI=~åÇ=íÜÉ=ÉåÇJíçJÉåÇ=
ÉÅçåçãáÅë=çÑ=íÜÉ=dêáÇ=~åÇ=áíë=îá~Äáäáíó=Ñçê=~ää=íÜÉ=åÉÅÉëë~êó=é~êíáÅáé~åíëK===

qÜÉêÉ=áë=ëçãÉ=ïçêâ=çå=ÉÅçåçãáÅ=ãçÇÉäë=Ñçê=íÜÉ=dêáÇI=Ñçê=Éñ~ãéäÉ=dêáÇ_ìë=EdêáÇ=ÅçãéìíáåÖ=~åÇ=
ÄìëáåÉëëF= xOz= ~åÇ= áå= íÜÉ=däçÄ~ä=dêáÇ=cçêìã=ïçêâáåÖ=~åÇ= êÉëÉ~êÅÜ=ÖêçìéëI= Ñçê=Éñ~ãéäÉ= íÜÉ=dêáÇ=
bÅçåçãáÅ= pÉêîáÅÉë=^êÅÜáíÉÅíìêÉ=ïçêâáåÖ= Öêçìé= xPz= ~åÇ= íÜÉ=^ÅÅçìåíáåÖ=jçÇÉäë= êÉëÉ~êÅÜ= ÖêçìéK==
xQzK= =eçïÉîÉêI= ~ää= íÜÉëÉ= ~ÅíáîáíáÉë= ~êÉ= êÉëÉ~êÅÜJçêáÉåíÉÇ= ~åÇ= çÑíÉå= ìëÉ= ëáãéäáëíáÅ=ãçÇÉäë= ëìÅÜ= ~ë=
~ìÅíáçåë=ïáíÜ= äáãáíÉÇ=êÉÖ~êÇ= Ñçê=ãçêÉ=ÅçãéäÉñ=ÇáëÅêáãáå~åíë= ëìÅÜ=~ë=ÄìëáåÉëë= êÉä~íáçåëÜáéë=~åÇ=
ÅçåÑáÇÉåÅÉI=~åÇ=çíÜÉê=áåí~åÖáÄäÉëK===

cêçã=~=ìëÉê=~ÅÅÉëëáÄáäáíó=éÉêëéÉÅíáîÉI=åÉáíÜÉê=ïÉÄ=ëÉêîáÅÉë=çê=dêáÇ=íÉÅÜåçäçÖáÉë=ÅçãÉ=ïáíÜ=ãìÅÜ=
ëìééçêí= Ñçê= ÄìáäÇáåÖ= îÉêíáÅ~ääó= ÑçÅìëÉÇI= É~ëó= íç= ìëÉ= íççäë= ëáåÅÉ= íÜÉó= ~êÉ= éêáã~êáäó= ãáÇÇäÉï~êÉ=

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= U=çÑ=NT=



íÉÅÜåçäçÖáÉëK==qÜÉêÉ=~êÉ=êÉäÉî~åí=mpb=ÉÑÑçêíëI=Ñçê=Éñ~ãéäÉ=íÜÉ=çéÉåJëçìêÅÉ=`~Åíìë=mpb=xRz=ÇÉëáÖåÉÇ=
Ñçê= ëÅáÉåíáëíë= ~åÇ= ÉåÖáåÉÉêëI= ~åÇ= íÜÉ= pÅáoìå= ëÅáÉåíáÑáÅ= mpb= xSz= íÜ~í= ~ääçïë= íÜÉ= áåíÉê~ÅíáîÉ=
ÅçåëíêìÅíáçåI= ÇÉÄìÖÖáåÖ= ~åÇ= ëíÉÉêáåÖ= çÑ= ä~êÖÉJëÅ~äÉI= íóéáÅ~ääó= é~ê~ääÉäI= ëÅáÉåíáÑáÅ= Åçãéìí~íáçåëK===
eçïÉîÉêI= íÜÉëÉ= Ü~îÉ= äáãáíÉÇ= áåíÉÖê~íáçå= ïáíÜ= dêáÇ= çê= tÉÄ= íÉÅÜåçäçÖáÉëI= ~åÇ= Çç= åçí= éêçîáÇÉ=
ëìééçêí= Ñçê= íÜÉ= ÄìëáåÉëë= íê~åë~Åíáçåë= áåîçäîÉÇ= áå= çìíëçìêÅáåÖ= íç= íÜáêÇ= é~êíáÉë=ïÜÉå= ÑìäÑáääáåÖ= ~=
î~äìÉJÅÜ~áåK===

cêçã= ~= ëÉêîáÅÉë= ÜçëíáåÖ= éÉêëéÉÅíáîÉI= íÜÉêÉ= ~êÉ= ~äëç= ëçãÉ= ÉÑÑçêíë= íçï~êÇë= Éå~ÄäáåÖ= éçêí~ä=
ÅçåëíêìÅíáçå= ~åÇ= ëÉêîáÅÉ= éêçîáëáçåI= Ñçê= Éñ~ãéäÉ= íÜÉ= dêáÇ= mçêí~ä= aÉîÉäçéãÉåí= háí= xTzK= = qÜÉëÉ=
íóéáÅ~ääó= ÑçÅìë= çå= éêçîáÇáåÖ= êÉãçíÉ= ~ÅÅÉëë= íç= êÉëçìêÅÉ= ã~å~ÖÉãÉåí= ëóëíÉãë= ~åÇ= ëí~íáëíáÅë= çå=
êÉëçìêÅÉ= ìë~ÖÉK= = =eçïÉîÉêI= íÜÉó= íçç= Çç= åçí= ~ÇÇêÉëë= íÜÉ= åÉÉÇ= íç= ëìééçêí= ÄìëáåÉëë= íê~åë~ÅíáçåëI=
ÄìëáåÉëë=ãçÇÉäë=~åÇ=éêçÅÉëëÉëI=~åÇ=éêáçêáíáë~íáçå=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=Åä~ëëÉë=çÑ=ìëÉêëK===

tÉÄ=pÉêîáÅÉ=çÑÑÉêáåÖë=Ü~îÉ=ëáãáä~ê=äáãáí~íáçåëK==eçïÉîÉêI=íÜáë=áë=ìåÇÉêëí~åÇ~ÄäÉ=ëáåÅÉ=íÜÉ=íóéáÅ~ä=
~ééäáÅ~íáçå= çÑ=tÉÄ= pÉêîáÅÉë= áë= Ñçê= ëóëíÉãë= áåíÉÖê~íáçå= ÉáíÜÉê=ïáíÜáå= ~å= çêÖ~åáë~íáçå= çê= ÄÉíïÉÉå=
é~êíáÉë= áå= ~=ïÉääJÇÉÑáåÉÇ= Åçää~Äçê~íáçå= ëìÅÜ= ~ë= ~å= Éñíê~åÉí= çê= ëìééäó= ÅÜ~áåK= = få= íÜÉëÉ= Å~ëÉëI= íÜÉ=
Åçää~Äçê~íáçå=ÄÉíïÉÉå=íÜÉ=ÉåíáíáÉë= áë= Ñ~ê= äÉëë=Çóå~ãáÅ=íÜ~å=êÉèìáêÉÇ=Äó=afpq^i=~åÇ=ã~åó=çÑ= íÜÉ=
ÅçããÉêÅá~ä=áëëìÉë=~êÉ=êÉëçäîÉÇ=ÄçíÜ=áå=~Çî~åÅÉ=~åÇ=ÚçìíJçÑJÄ~åÇÛ=çÑ=íÜÉ=ëçÑíï~êÉ=ëóëíÉãë=íÜ~í=~êÉ=
ÄÉáåÖ=áåíÉÖê~íÉÇK==

afpq^i=~ÇÇêÉëëÉë=íÜÉëÉ=ëÜçêíÑ~ääëK==få=é~êíáÅìä~êI=afpq^i=éêçîáÇÉëW=

• ^å=ÉåÇJíçJÉåÇ=ÄìëáåÉëë=éêçÅÉëë= Ñçê= çìíëçìêÅáåÖ=çÑ= ëçÑíï~êÉ= ~åÇ=Ü~êÇï~êÉK= = qÜÉ=éêçÅÉëë=
áåÅäìÇÉë=ëÉêîáÅÉ=ÇáëÅçîÉêóI=éêçîáÇÉê=ëÉäÉÅíáçåI=Åçåíê~Åí=Ñçêãìä~íáçåI=Ç~í~=íê~åëÑÉêëI=ëÉêîáÅÉ=
ÉñÉÅìíáçåI=êÉíìêå=çÑ=êÉëìäíë=~åÇ=ëÉííäÉãÉåíK===

• pìééçêí=Ñçê=äáÅÉåëÉ=ã~å~ÖÉãÉåíK= =qÜÉ=afpq^i=~êÅÜáíÉÅíìêÉ=áë=ÇÉëáÖåÉÇ=íç=ëìééçêí=äáÅÉåëÉ=
éêçÅìêÉãÉåíI= íê~åëÑÉê= ~åÇ= ìëÉK= = qÜÉ= afpq^i= ãçÇÉä= ~ääçïë= ~ééäáÅ~íáçå= ëçÑíï~êÉ= íç= ÄÉ=
äáÅÉåëÉÇ=Ñêçã=íÜÉ=ëçÑíï~êÉ=îÉåÇçê=áå=~=Çóå~ãáÅ=ï~ó=ëç=íÜ~í=~å=~ééäáÅ~íáçå=Å~å=ÄÉ=ÉñÉÅìíÉÇ=
Äó=~=ëÉêîáÅÉ=éêçîáÇÉê=~ë=é~êí=çÑ=~=ëÉêîáÅÉ=íÜ~í=áë=ìëÉÇ=Äó=~=íÜáêÇJé~êíóK====

• _ìëáåÉëëJíçJÄìëáåÉëë= áåíÉÖê~íáçå= íÜ~í= ~ääçïë= íÜÉ= ÄìëáåÉëë= ãçÇÉäë= ~åÇ= ~ééäáÅ~íáçåë= íç= ÄÉ=
É~ëáäó=áåíÉÖê~íÉÇ=çå=~=Å~ëÉJÄóJÅ~ëÉ=Ä~ëáëK==sÉêíáÅ~ääó=ÑçÅìëÉÇ=~ééäáÅ~íáçåë=EëìÅÜ=~ë=ëíçÅÜ~ëíáÅ=
~å~äóëáë= ìëáåÖ= pqJlojF= Å~å= ÄÉ= áåíÉÖê~íÉÇ= èìáÅâäó= ~åÇ= ìëÉÇ= ~ÅÅçêÇáåÖ= íç= ~ééêçéêá~íÉ=
ÄìëáåÉëë=ãçÇÉäë=EëìÅÜ=~=é~óJéÉêJëÜçíF=ïáíÜçìí=åÉÉÇ=íç=ãçÇáÑó=íÜÉ=afpq^i=áåÑê~ëíêìÅíìêÉ=
EëÉÅìêáíóI=ãÉëë~ÖáåÖI=ÄìëáåÉëë=éêçÅÉëëFK==

• fåíÉÖê~íáçå= çÑ= mhf= ëÉÅìêáíóK= = qÜáë= éêçîáÇÉë= ëíêçåÖ= ~ìíÜÉåíáÅ~íáçå= ÄÉíïÉÉå= ~ää= é~êíáÉëI=
ÅçåÑáÇÉåíá~äáíó= çÑ= ~ää= Ç~í~I= ~åÇ= íÜÉ= íÉÅÜåáÅ~ä= áåÑê~ëíêìÅíìêÉ= Ñçê= ÅêÉ~íáçå= çÑ= ÅçããÉêÅá~ääó=
ÄáåÇáåÖ=Åçåíê~Åíë=ÄÉíïÉÉå=ìëÉêë=~åÇ=ëìééäáÉêë=E~äíÜçìÖÜ=íÜáë=áë=ëìÄàÉÅí=íç=äÉÖ~ä=áëëìÉëFK=

qÜáë=áë=åçí=íç=ë~ó=íÜ~í=ëìééçêí=Ñçê=ëçãÉ=çÑ=íÜÉëÉ=~êÉ~ë=ïçåÛí=ÄÉÅçãÉ=~î~áä~ÄäÉ=áå=dêáÇLtÉÄ=pÉêîáÅÉ=
ëí~åÇ~êÇë= ~åÇ= áãéäÉãÉåí~íáçåë= áå= íÜÉ= ÑìíìêÉK= = fåÇÉÉÇI= tpJpÉÅìêáíó= xUz= éêçîáÇÉë= ~= éêçãáëáåÖ=
ëÉÅìêáíó=ãçÇÉä=Ñçê=tÉÄ=pÉêîáÅÉëK==cìêíÜÉêãçêÉI=tÉÄ=pÉêîáÅÉ=ÄìëáåÉëë=éêçÅÉëë=ä~åÖì~ÖÉë=xVz=Å~å=ÄÉ=
ìëÉÇ=Ñçê=áãéäÉãÉåíáåÖ=ÉåÇJíçJÉåÇ=ÄìëáåÉëë=éêçÅÉëë=ëìééçêíK= =eçïÉîÉêI=íÜÉëÉ=~êÉ=åçí=óÉí=ã~íìêÉ=
ëç=~êÉ=åçí=~=îá~ÄäÉ=~äíÉêå~íáîÉ=íç=afpq^iK====

lÑ= ÅçìêëÉI= ÅçåëáÇÉêáåÖ= íÜÉ= ê~íÉ= ~í= ïÜáÅÜ= íÜÉ= íÉÅÜåçäçÖó= ~åÇ= ëí~åÇ~êÇë= ~êÉ= éêçÖêÉëëáåÖI= tÉÄ=
pÉêîáÅÉë=~åÇ=dêáÇ= íÉÅÜåçäçÖáÉë=ã~ó=ïÉää=ÄÉ=îá~ÄäÉ=çéíáçåë= íç= ÅçåëáÇÉê=ïÜÉå= ÑìêíÜÉê=ÇÉîÉäçéáåÖ=
~åÇ=éêçÇìÅíáòáåÖ=íÜÉ=afpq^i=ëçÑíï~êÉK===

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= V=çÑ=NT=



T= pçãÉ=éçíÉåíá~ä=~ééäáÅ~íáçå=~êÉ~ë=Ñçê=afpq^i=

qÜÉ=ÄìëáåÉëë=ÄÉåÉÑáíë=çÑ=íÜÉ=afpq^i=~ééêç~ÅÜ=EéêÉëÉåíÉÇ=áå=pÉÅíáçå=QF=áåÅäìÇÉW==

• oÉÇìÅÉÇ= ìéÑêçåí= áåîÉëíãÉåí= áå= Ü~êÇï~êÉI= ëçÑíï~êÉ= ~åÇ= ëóëíÉãë= éÉêëçååÉä= ïáíÜáå= ~å=
çêÖ~åáë~íáçå=ëáåÅÉ=ÉñíÉêå~ä=êÉëçìêÅÉë=Å~å=ÄÉ=ìëÉÇ=çå=~=é~óJ~ëJóçì=Öç=Ä~ëáë=áåëíÉ~ÇK=

• ^äíÉêå~íáîÉ= íç= áåJÜçìëÉ= ëóëíÉãë= ÇìêáåÖ= íáãÉë= çÑ= éÉ~â= äç~ÇI= áKÉK=ïÜÉå= áåJÜçìëÉ= êÉëçìêÅÉë=
Å~åÛí=ÅçéÉ=ïáíÜ=éÉ~âë=ÖÉåÉê~íÉÇ=Äó=ìåÉñéÉÅíÉÇ=ïçêâäç~Çë=çê=ÇÉ~ÇäáåÉëK=

• oÉÇìÅÉÇ=éÉêëçååÉä=ÉÑÑçêí=~åÇ=ÅçëíI=çê=ÄÉííÉê=éêçÇìÅí=ÇÉëáÖå=~åÇ=èì~äáíó=íÜêçìÖÜ=äçïÉêáåÖ=
çÑ=íÜÉ=ÉåÇJíçJÉåÇ=íáãÉ=Ñçê=êìååáåÖ=~ééäáÅ~íáçåë==

afpq^i= Ü~ë= íÜÉ= éçíÉåíá~ä= íç= ÄÉ= ~ééäáÉÇ= ïÜÉêÉîÉê= íÜÉêÉ= áë= ~= êÉèìáêÉãÉåí= Ñçê= ä~êÖÉJëÅ~äÉ=
Åçãéìí~íáçå= íç= ÄÉ= ÇáëíêáÄìíÉÇ= ~Åêçëë= ~= ëÉí= çÑ= áåÇÉéÉåÇÉåíI= íÜáêÇJé~êíó= ëÉêîáÅÉ= éêçîáÇÉêë= áå= ~=
ã~å~ÖÉÇ=~åÇ=ëÉÅìêÉ=ï~óK=

^í=~=íÉÅÜåáÅ~ä=äÉîÉäI=íÜÉêÉ=~êÉ=ã~åó=é~ê~ääÉäë=ÄÉíïÉÉå=afpq^i=ÑìåÅíáçå~äáíó=~åÇ=ÅìêêÉåíLÉãÉêÖáåÖ=
dêáÇ=~åÇ=tÉÄ=pÉêîáÅÉë=ëçäìíáçåëK= =qÜÉêÉÑçêÉI= áí=ïçìäÇ=ÄÉ=É~ëó= íç= äáëí=~ää= íÜÉ=~ééäáÅ~íáçåë=çÑ=dêáÇ=
íÉÅÜåçäçÖó=~åÇ=íÜÉå=ëí~íÉ= íÜ~í=afpq^i=ÅçìäÇ=ÄÉ=ìëÉÇ= áå= íÜÉëÉ=~êÉ~ëK= =tÜáäëí= áí=ã~ó=ÄÉ= íêìÉ= íÜ~í=
afpq^i= ÅçìäÇ= ÄÉ= ~ééäáÉÇ= áå= íÜÉëÉ= ~êÉ~ëI= ëìÅÜ= ~= ëí~íÉãÉåí=ïçìäÇ= ÄÉ= áÖåçêáåÖ= íÜÉ= äáâÉäáÜççÇ= çÑ=
íê~åëÑÉê=ÇìÉ=íç=íÜÉ=ÉÑÑÉÅíë=çÑ=ÅçãéÉíáíáçåI=ê~éáÇäó=ÉîçäîáåÖ=ëí~åÇ~êÇë=~åÇ=ëáÖåáÑáÅ~åí=ã~êâÉí=ÑäìñK====

få=~=ëáãáä~ê=îÉáåI= íÜÉ=ìëÉ=çÑ=afpq^i=éìêÉäó= áå=~å=áåíê~åÉí=ëÉííáåÖ= áë= äáãáíÉÇ=ëáåÅÉ=çíÜÉê=éêçÇìÅíë=
~äêÉ~Çó=ÇÉ~ä=ïáíÜ=íÜáë=~êÉ~I=~åÇ=íÜÉ=ìëÉ=çÑ=afpq^i=Ñçê=çåÉJíçJçåÉ=çìíëçìêÅáåÖ=íç=~=ëáåÖäÉ=ëìééäáÉê=
ã~ó=~äëç=ÄÉ=äáãáíÉÇ=ëáåÅÉ=em`=éçêí~äë=~äêÉ~Çó=éêçîáÇÉ=ÉñáëíáåÖ=ëçäìíáçåë=áå=íÜÉ=ã~êâÉíéä~ÅÉK=

qÜÉêÉÑçêÉI=íÜáë=ëÉÅíáçå=çÑ=íÜÉ=ÇçÅìãÉåí=ÅçåÅÉåíê~íÉë=çå=ëçãÉ=ëéÉÅáÑáÅ=E~åÇ=ëçãÉíáãÉë=îÉêó=åáÅÜÉF=
~êÉ~ë=ïÜÉêÉ=E~F=íÜÉêÉ=áë=éçíÉåíá~ä=ÄìëáåÉëë=ÄÉåÉÑáí=Ñêçã=ìëáåÖ=~=afpq^i=~ééêç~ÅÜ=~åÇ=EÄF=afpq^i=
áë= ~= ÖççÇ= íÉÅÜåáÅ~ä= ëçäìíáçåK= = qÜÉ= Éñ~ãéäÉ= ~ééäáÅ~íáçå= ~êÉ~ë= ÄÉäçï= Ü~îÉ= ÄÉÉå= ÅÜçëÉå= Ä~ëÉÇ= çå=
ÇáêÉÅí= fq=fååçî~íáçå=ÉñéçëìêÉ=íç=íÜÉëÉ=~êÉ~ë=EáKÉK=ïÉ=~êÉ=~äêÉ~Çó=ïçêâáåÖ=ïáíÜ=íÜÉëÉ=éÉçéäÉF=~åÇ=
ïÜÉêÉ=ïÉ=ÄÉäáÉîÉ=íÜ~í= íÜÉ=Ä~êêáÉêë= íç=afpq^i=í~âÉJìé=ÉñéÉêáÉåÅÉÇ=áå=íÜÉ=ÉåÖáåÉÉêáåÖ=ëÉÅíçê=EëÉÉ=
pÉÅíáçå=RF=ã~ó=åçí=ÄÉ=ëìÅÜ=~å=áëëìÉK==

qÜÉ= çîÉê~ää= áåíÉåíáçå= áë= íç= ÜÉäé= íÜÉ= êÉ~ÇÉê= íç= ÄÉííÉê= ìåÇÉêëí~åÇ= ~åÇ= áã~ÖáåÉ= íÜÉ= ëÅçéÉ= ~åÇ=
éçíÉåíá~ä=Ñçê=afpq^iI=Ä~ëÉÇ=çå=ëçãÉ=ÅçåÅêÉíÉ=~åÇ=èì~åíáÑáÉÇ=Éñ~ãéäÉë=ïÜÉêÉ=afpq^i=áë=~=ÖççÇ=
íÉÅÜåáÅ~ä=ÑáíK==fí=áë=íÜÉå=ìé=íç=íÜÉ=êÉ~ÇÉê=íç=~ëëÉëë=íÜÉ=ÄìëáåÉëë=Å~ëÉ=Ñçê=ìëáåÖ=afpq^iK=

TKN= aáÖáí~ä=Ñáäã=êÉëíçê~íáçå=

qÜÉ= rkbp`l= Éëíáã~íÉ= çÑ= íÜÉ= ïçêäÇ= ~ìÇáçîáëì~ä= ÜçäÇáåÖëI= áå=
~êÅÜáîÉëI=áë=OMM=ãáääáçå=ÜçìêëK==RM=ãáääáçå=Üçìêë=áë=bìêçéÉ~åK=

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= NM=çÑ=NT=

q~éÉJÄ~ëÉÇ=~ìÇáçîáëì~ä=ã~íÉêá~äë= ETMB=çÑ= íÜÉ= íçí~äF=Ü~îÉ=~= ëÜÉäÑJ
äáÑÉ= Ñêçã= R= íç= NMM= óÉ~êëI= ÇÉéÉåÇáåÖ= ìéçå= ëíçê~ÖÉ= ÅçåÇáíáçåëK==
qïÉåíó= óÉ~êë= áë= ~= êÉ~ëçå~ÄäÉ= äáÑÉ= ÉñéÉÅí~åÅóK= = ^ìÇáç= í~éÉ=
êÉÅçêÇáåÖë= Ü~îÉ= ÄÉÉå=ã~ÇÉ= çå= ~= ä~êÖÉ= ëÅ~äÉ= Ñçê= çîÉê= ÑáÑíó= óÉ~êëI=
~åÇ=îáÇÉçí~éÉ=Ñçê=çîÉê=íÜáêíó=óÉ~êëK==^ii=íÜÉëÉ=çêáÖáå~ä=êÉÅçêÇáåÖë=
~êÉ=~í=êáëâK=få=~ÇÇáíáçåI=éä~óÉêë=Ñçê=~ìÇáçí~éÉ=~åÇ=çäÇÉê=Ñçêã~íë=çÑ=
îáÇÉçí~éÉ=~êÉ=çÄëçäÉëÅÉåíK==cáäã=Ü~ë=~=äáÑÉ=ÉñéÉÅí~åÅó=çÑ=ìé=íç=QMM=
óÉ~êëI=Äìí=çäÇÉê=Ñáäãë=Ü~îÉ=éêçÄäÉãë=çÑ=Åçäçìê=Ñ~ÇáåÖI=~åÇ=~ÅÉí~íÉJ
Ä~ëÉÇ= Ñáäã= Å~å= éêçÇìÅÉ= ~ÅÉíáÅ= ~ÅáÇ= EîáåÉÖ~ê= ëóåÇêçãÉF= ~ÑíÉê= ~ë=
äáííäÉ= ~ë= OM= óÉ~êë= ÉîÉå= áå= êÉ~ëçå~ÄäÉ= ëíçê~ÖÉ= ÅçåÇáíáçåëK=



^ÇÇáíáçå~ääóI=åÉï=Ää~åâ=Ñáäã=ëíçÅâI=Ñçê=êÉéêáåíáåÖ=çê=êÉJã~ëíÉêáåÖ=ÉñáëíáåÖ=ÑáäãëI=ã~ó=ÅÉ~ëÉ=íç=ÄÉ=
éêçÇìÅÉÇ= áå= ~ë= äáííäÉ= ~ë= NM= óÉ~êëK= = fåÇÉÉÇI= rkbp`l= Éëíáã~íÉë= íÜ~í= ëçãÉ= OKO= Äáääáçå= ãÉíÉêë= çÑ=
åáíê~íÉJÄ~ëÉÇ=Ñáäã=~êÉ=ÅìêêÉåíäó=ëíçêÉÇ=~í=å~íáçå~ä=~åÇ=áåíÉêå~íáçå~ä=Ñáäã=~êÅÜáîÉë=~åÇ=íÜÉëÉ=Ñáäãë=
~êÉ=ëìÄàÉÅí=íç=Åçåíáåì~ä=ÅÜÉãáÅ~ä=ÇÉÅçãéçëáíáçå=~åÇ=Ü~îÉ=çÑíÉå=ëìÑÑÉêÉÇ=Ñêçã=áãéêçéÉê=íêÉ~íãÉåí=
ÇìêáåÖ=íÜÉáê=ëÅêÉÉåáåÖ=äáîÉëK==

fí= áë= íÜÉ= ÉñéÉêáÉåÅÉ= çÑ= íÜÉ=ã~àçê= ~ìÇáçîáëì~ä= ÅçåíÉåíJÜçäÇÉêë= íÜ~í= ÅçåëÉêî~íáçå= áëI= ìäíáã~íÉäóI= ~=
ÇÉ~Ç=ÉåÇK=^í=ÄÉëí=áí=êÉÇìÅÉë=íÜÉ=ê~íÉ=çÑ=ÅÜÉãáÅ~ä=ÇÉíÉêáçê~íáçåK=^í=ïçêëí=áí=áãéêáëçåë=ÅçåíÉåí=áåëáÇÉ=
çÄëçäÉíÉ= Å~êêáÉêëI=ã~âáåÖ= ~ÅÅÉëë=ãçêÉ= ~åÇ=ãçêÉ= ÉñéÉåëáîÉI= ÇáÑÑáÅìäí= Ó= ~åÇ= ìåäáâÉäóK= ^ìÇáç= ~åÇ=
îáÇÉç= ~êÅÜáîÉëI= ~åÇ= íÜÉáê= éêçÑÉëëáçå~ä= ÄçÇáÉëI= Ü~îÉ= êÉ~ÅÜÉÇ= åÉ~êJìåáîÉêë~ä= ~ÖêÉÉãÉåí= Ñ~îçìêáåÖ=
ãáÖê~íáçåK==tÜáäëí=~å=çåJÖçáåÖ=ÅóÅäÉ=çÑ=ãáÖê~íáçå=íç=åÉï=~å~äçÖìÉ=ãÉÇá~=áë=éçëëáÄäÉI=éêÉëÉêî~íáçå=
çÑ= äÉÖ~Åó= ~ìÇáçîáëì~ä= ã~íÉêá~äë= áë= ÄÉëí= ~ÅÜáÉîÉÇ= Äó= ãáÖê~íáçå= íç= íÜÉ= ÇáÖáí~ä= ÉåîáêçåãÉåíK=
qÜÉêÉÑçêÉI= ã~ëëáîÉ= ÉÑÑçêíë= ~êÉ= ìåÇÉêï~ó= íç= ÇáÖáíáëÉ= íÜÉ= ~ìÇáçîáëì~ä= ~ëëÉíë= çÑ= ëã~ää= ~åÇ= ä~êÖÉ=
ÅçåíÉåí=ÜçäÇÉêë=~äáâÉK=

qÜÉ= ÇáÖáíáë~íáçå= ~åÇ= éêÉëÉêî~íáçå= éêçÅÉëë= çÑÑÉêë= ~å= áÇÉ~ä= çééçêíìåáíó= íç= ~ééäó= êÉëíçê~íáçå=
íÉÅÜåáèìÉë=íç=íÜÉ=~ìÇáçîáëì~ä=ÅçåíÉåí=áåîçäîÉÇK==qÜÉëÉ=íÉÅÜåáèìÉë=~êÉ=ÅìêêÉåíäó=ÉîçäîáåÖ=Ñ~ëí=Ñêçã=
~å~äçÖìÉ= íç= ÇáÖáí~ä= çåÉëK= aáÖáí~ä= êÉëíçê~íáçå= ~äêÉ~Çó= çÑÑÉêë= íÉÅÜåáèìÉë= ïáíÜçìí= ~å= ~å~äçÖìÉ=
Éèìáî~äÉåíI= Ñçê= Éñ~ãéäÉ= ãçíáçå= ëí~Äáäáë~íáçå= ~åÇ= Çìëí= êÉãçî~äK= = qÜÉêÉ= áë= ëíáää= ~= åÉÉÇ= çÑ= åÉï=
~äÖçêáíÜãë=íç=ÇÉíÉÅí=~åÇ=êÉãçîÉ= áã~ÖÉ=~åÇ=ëçìåÇ=ÇÉÑÉÅíëI= äáâÉ=ëÉîÉêÉ=ëÅê~íÅÜÉëI=Ü~áêI=Öê~áåI=ÇóÉ=
Ñ~ÇáåÖI= ÖÉçãÉíêáÅ~ä= ÇáëíçêíáçåëI= ÉÅÜçÉëI= ëíêÉ~âáåÖI= ëÉîÉêÉ= êÉëçäìíáçå= äçëëI= ë~íìê~íáçåI= ïçï= ~åÇ=
ÑäìííÉêK==eçïÉîÉêI=íÜÉëÉ=~êÉ=~äêÉ~Çó=áå=ÇÉîÉäçéãÉåíK=

qÜÉ=éêçÄäÉã=çÑ=~ééäóáåÖ=Åçãéìí~íáçå~ääó=áåíÉåëáîÉ=ÇáÖáí~ä=êÉëíçê~íáçå=~äÖçêáíÜãë=íç=ä~êÖÉ=îçäìãÉë=
çÑ=ÇáÖáíáëÉÇ=~ìÇáçîáëì~ä=ÅçåíÉåí=áë=~=ëáÖåáÑáÅ~åí=çåÉK==låÉ=Üçìê=çÑ=Ñáäã=ÇáÖáíáëÉÇ=~åÇ=ìåÅçãéêÉëëÉÇ=
~í=eaqs= êÉëçäìíáçå= êÉèìáêÉë= N= íÉê~ÄóíÉ= çÑ= ëíçê~ÖÉK= =aáÖáí~ä= êÉëíçê~íáçå=çÑ= íÜáë=ã~íÉêá~ä= ~í= çåäó= N=
Ñê~ãÉ=éÉê=ëÉÅçåÇ=EN=Üçìê=çÑ=Ñáäã=ïáää=í~âÉ=çåÉ=Ç~ó=íç=êÉëíçêÉF=ìëáåÖ=ÉñáëíáåÖ=~äÖçêáíÜãë=êÉèìáêÉë=~=
ÜáÖÜJéÉêÑçêã~åÅÉ= ÅäìëíÉê= ÅçãéìíáåÖ= ëçäìíáçå= ïáíÜ= ìéï~êÇë= çÑ= NMM= fåíÉä= mÉåíáìã= fs= Åä~ëë=
éêçÅÉëëçêëK=

^ää=Äìí=íÜÉ=ä~êÖÉëí=ÅçåíÉåíJÜçäÇÉêë=ïáää=åçí=ÄÉ=~ÄäÉ=íç=~ÑÑçêÇ=íÜÉ=Ü~êÇï~êÉ=~åÇ=ëçÑíï~êÉ=åÉÅÉëë~êó=
Ñçê= ä~êÖÉJëÅ~äÉ= ÇáÖáí~ä= êÉëíçê~íáçåI= ÉëéÉÅá~ääó= ïÜÉå= êÉëíçê~íáçå= åÉÉÇë= íç= ÄÉ= éÉêÑçêãÉÇ= áå= ëÜçêí=
íáãÉëÅ~äÉë= çê= çå= ~å= ~ÇJÜçÅ= Ä~ëáëK= = = eçïÉîÉêI= ÇáÖáí~ä= êÉëíçê~íáçå= Å~å= ÄÉ= É~ëáäó= é~ê~ääÉäáëÉÇ= ~åÇ=
ÉñÉÅìíÉÇ=~Åêçëë=ãìäíáéäÉI=áåÇÉéÉåÇÉåí=ÅçãéìíÉ=êÉëçìêÅÉëK==cìêíÜÉêãçêÉI=íÜÉ=ÅÜçáÅÉ=çÑ=êÉëíçê~íáçå=
íÉÅÜåáèìÉë=~åÇ=íÜÉáê=é~ê~ãÉíÉêë=Å~å=ÄÉ=êÉ~Çáäó=áåîÉëíáÖ~íÉÇ=äçÅ~ääó=çå=~=ëã~ää=ëìÄëÉí=çÑ=íÜÉ=Ç~í~K==
qÜÉ=êÉëìäíáåÖ=ÚêÉëíçê~íáçå=ÇÉÅáëáçå=äáëíÛ=Å~å=íÜÉå=ÄÉ=~ééäáÉÇ=áå=Ä~íÅÜ=ãçÇÉ=íç=íÜÉ=Ñìää=Ç~í~ëÉí=çå=çåÉ=
çê=ãçêÉ=êÉãçíÉ=ã~ÅÜáåÉëK====

låÉ= éçíÉåíá~ä= éêçÄäÉã= áë= íÜÉ= ãçîÉãÉåí= çÑ= ÇáÖáíáëÉÇ= ÅçåíÉåí= íç= ~åÇ= Ñêçã= íÜÉ= êÉãçíÉ= ëÉêîáÅÉ=
éêçîáÇÉêë=ÇìÉ=íç=íÜÉ=ä~êÖÉ=Ç~í~=îçäìãÉë=~åÇ=ÜÉåÅÉ=Ä~åÇïáÇíÜ=êÉèìáêÉãÉåíëK==få=íÜÉ=Å~ëÉ=çÑ=ÇáÖáí~ä=
êÉëíçê~íáçå= çÑ= ã~íÉêá~ä= Ñçê= äçåÖJíÉêã= ~êÅÜáî~ä= ~åÇ= éêÉëÉêî~íáçåI= íÜáë= áë= áåÇÉÉÇ= ~= éêçÄäÉã= ëáåÅÉ=
ÜáÖÜJêÉëçäìíáçå= áë= êÉèìáêÉÇ=~åÇ=çåäó= äçëëäÉëë= ÅçãéêÉëëáçå=ïáää= ÄÉ= íçäÉê~íÉÇK= =eçïÉîÉêI= íÜÉêÉ= ~êÉ=
éäÉåíó=çÑ= êÉëíçê~íáçå=ëÅÉå~êáçë=ïÜÉêÉ=ÄçíÜ= äçëëó=ÅçãéêÉëëáçå= íÉÅÜåáèìÉë=Å~å=ÄÉ=ìëÉÇ=~åÇ=ïÜÉêÉ=
íÜÉ= êÉëçäìíáçå= êÉèìáêÉãÉåíë= ~êÉ= äçïÉêI= Ñçê= Éñ~ãéäÉ= êÉëíçê~íáçå= Ñçê= ëÅêÉÉåáåÖ= çå= íÉäÉîáëáçå=
åÉíïçêâëK= = få= íÜáë= Å~ëÉI= áí= áë= èìáíÉ= ÑÉ~ëáÄäÉ= íç= íê~åëÑÉê= jmbd= ÉåÅçÇÉÇ= ÅçåíÉåí= íç= ~åÇ= Ñêçã= íÜÉ=
êÉëçìêÅÉ=éêçîáÇÉêë=çîÉê= ÅìêêÉåí= áåÑê~ëíêìÅíìêÉK= = = cçê= Éñ~ãéäÉI= N=Üçìê= çÑ=jmbdO=ÉåÅçÇÉÇ=paqs=
êÉëçäìíáçå=îáÇÉç=Å~å=ÄÉ=íê~åëÑÉêêÉÇ=çîÉê=~=OjÄáí=äáåâ=áå=çåäó=~=ÑÉï=ÜçìêëK===fåÇÉÉÇI=íÜáë=ãÉíÜçÇ=çÑ=
ÇáÖáí~ä=Ñáäã=ÇáëíêáÄìíáçå=áë=~äêÉ~Çó=ìëÉÇ=áå=ÅáåÉã~ë=Ñçê=åÉï=Ñáäã=êÉäÉ~ëÉë=ïÜÉêÉ=êÉëçäìíáçå=áë=ãìÅÜ=
ÜáÖÜÉê= Eeaqs= çê= QâF= ïÜáÅÜ= ëÜçïë= íÜ~í= ÇáÖáíáëÉÇ= Ñáäã= Å~å= ÄÉ= ÇáëíêáÄìíÉÇ= çîÉê= ÅìêêÉåí= åÉíïçêâ=
áåÑê~ëíêìÅíìêÉK=

qÜÉêÉÑçêÉI= afpq^i= ëÜçìäÇ= éêçîáÇÉ= ~= ëáãéäÉ= ëçäìíáçå= íç= ÇáëíêáÄìíáåÖ= ~åÇ= ÉñÉÅìíáåÖ= ÇáÖáí~ä=
êÉëíçê~íáçå=çå=~=ëÉí=çÑ=êÉãçíÉ=êÉëçìêÅÉëK====

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= NN=çÑ=NT=



TKO= aáÖáí~ä=Ñáäã=éçëíJéêçÇìÅíáçå=

^= ä~êÖÉ= åìãÄÉê= çÑ= Ñáäãë= ~åÇ= ÅçããÉêÅá~äë= ìëÉ= ÅçãéìíÉê= Öê~éÜáÅë= ~åáã~íáçåë= íç= áãéäÉãÉåí= íÜÉ=
ëéÉÅá~ä= ÉÑÑÉÅíë= íÜ~í= íÜÉ= ~êíáëíë=ï~åí= íç=ÇÉéáÅí= çå= íÜÉ= ëÅêÉÉåK= = qÜÉêÉ= ~êÉ=ã~åó= ëã~ää= å~íáçå~ä= ~åÇ=
ãìäíáå~íáçå~ä= Åçãé~åáÉë= íÜ~í= áåÅäìÇÉ= áå= íÜÉáê= ïçêâáåÖ= ëÅçéÉ= íÜÉ= ÇÉëáÖå= çÑ= Pa= ÉåîáêçåãÉåíëK==
qÜìëI=~=î~êáÉíó=çÑ=ëçÑíï~êÉ=ëçäìíáçåë=EáåÅäìÇáåÖ=ÉåîáêçåãÉåí=ÇÉëáÖå=~åÇ=êÉåÇÉêáåÖF=íç=éêçÇìÅÉ=íÜÉ=
Ñáå~ä=Oa=êÉëìäíI=~êÉ=~î~áä~ÄäÉ=áå=íÜÉ=ïçêäÇïáÇÉ=ã~êâÉíK==tÉääJâåçïå=ÅçããÉêÅá~ä=éêçÇìÅíë=~êÉW=Pa=
píìÇáç= j~ñ= EÄó= aáëÅêÉÉíFI= j~ó~= EÄó= ^äá~ë= t~îÉÑêçåíF= ~åÇ= oÉåÇÉêj~å= EÄó= máñ~êFK= = qÜÉêÉ= ~êÉ=
~ÇÇáíáçå~ä= ëçÑíï~êÉ= é~Åâ~ÖÉë= íÜ~í= ~êÉ= ÑçÅìëÉÇ= çå= êÉåÇÉêáåÖ= éìêéçëÉëI= Ñçê= Éñ~ãéäÉ= buirk^=
båíêçéó=Ebuirk^F=~åÇ=jÉåí~äo~ó=EaáëÅêÉÉíFK=

qÜÉ=Åçããçå=éê~ÅíáÅÉ=Ñçê=~=Pa=Ä~ëÉÇ=ãçîáÉ=Åçãé~åóI=áë=íç=éìêÅÜ~ëÉ=~åÇ=
ìëÉ=~å=áåíÉÖê~íÉÇ=ëçäìíáçå=Ñçê=íÜÉ=ÇÉëáÖå=çÑ=Pa=ÉåîáêçåãÉåíëI=~åÇ=áå=ëçãÉ=
Å~ëÉë= ïÜÉêÉ= ~ÇÇáíáçå~ä= êÉåÇÉêáåÖ= ÑÉ~íìêÉë= ~êÉ= êÉèìáêÉÇI= íç= ÇÉéäçó= ~=
ëí~åÇ~äçåÉ= êÉåÇÉêáåÖ= ëçÑíï~êÉ= é~Åâ~ÖÉK= = qÜÉ= ÅìêêÉåí= íêÉåÇë= áå= íÜÉ=
ïçêäÇïáÇÉ= ã~êâÉí= êÉèìáêÉ= íÜÉ= éìêÅÜ~ëÉ= çÑ= ÜáÖÜJÉåÇ= ÅçãéìíÉê=
ïçêâëí~íáçåë= íç= éêçîáÇÉ= íÜÉ= åÉÉÇÉÇ= ÜìÖÉ= ~ãçìåí= çÑ= Åçãéìí~íáçå~ä=
êÉëçìêÅÉëK==

aáÖáí~ä= éçëíJéêçÇìÅíáçå=ãÉíÜçÇë= ~êÉ= ÄçíÜ= Åçãéìí~íáçå~ääó= ~åÇ= Ç~í~= áåíÉåëáîÉK= eçïÉîÉêI= ã~åó=
Åçãé~åáÉë= ïÜç= éêçîáÇÉ= ÇáÖáí~ä= éçëíJéêçÇìÅíáçå= ëÉêîáÅÉë= ÑáåÇ= íÜÉó= ÇçåDí= åÉÉÇ= ä~êÖÉJëÅ~äÉ=
ÅçãéìíáåÖ=êÉëçìêÅÉë=ÉîÉêó=Ç~óI=~åÇ=ëç=Å~ååçí= àìëíáÑó=çïåáåÖ= íÜÉ= Ñ~ÅáäáíáÉë=åÉÉÇÉÇ= íç=ìëÉ=ÇáÖáí~ä=
ãÉíÜçÇë= êçìíáåÉäóK= = = cìêíÜÉêãçêÉI= ~= ÅçãéäÉíÉ= ãçîáÉ= éêçÇìÅíáçå= ìëì~ääó= áåîçäîÉë= åìãÉêçìë=
~êíáëíáÅ=~åÇ=éêçÇìÅíáçå=Åçãé~åáÉëI=ëç=áí=ÇçÉëåDí=ã~âÉ=ëÉåëÉ=íç=ÜçäÇ=~ää=íÜÉ=Ç~í~=áåJÜçìëÉK==^=ÅäçëÉ=
Åçää~Äçê~íáçå=ÄÉíïÉÉå=íÜÉ=ÅäáÉåí=~åÇ=íÜÉ=ÇÉëáÖåÉê=áë=êÉèìáêÉÇ=áå=çêÇÉê=íç=Ü~îÉ=~=êÉëìäí=ÅäçëÉ=íç=íÜÉ=
ÅäáÉåíÛë=åÉÉÇëK====

qÜÉ= êÉèìáêÉãÉåíë= çÑ= ~å= áíÉê~íáîÉ= ÇáÖáí~ä= éçëíJéêçÇìÅíáçå= éêçÅÉëëI= íÜÉ= åÉÉÇ= Ñçê= ~ÇJÜçÅ= ~åÇ=
ëçãÉíáãÉë=îÉêó=ëáÖåáÑáÅ~åí=ÅçãéìíáåÖ=éçïÉêI=~åÇ=íÜÉ=åÉÉÇ=íç=ÅçãéäÉíÉ=éçëíJéêçÇìÅíáçå=éêçàÉÅíë=
íç= ëíêáÅí=ÇÉ~ÇäáåÉë=ÅçìäÇ=ÄÉ=~ÇÇêÉëëÉÇ=ìëáåÖ=afpq^iK= =oÉåÇÉêáåÖ=ÅçìäÇ=ÄÉ=çìíëçìêÅÉÇ= íç=çåÉ=çê=
ãçêÉ=êÉãçíÉ=êÉëçìêÅÉ=éêçîáÇÉêë=çå=~=é~óJ~ëJóçì=Öç=Ä~ëáë=~í=íáãÉë=çÑ=éÉ~â=äç~ÇK==qÜáë=ïçìäÇ=~ääçï=
áåJÜçìëÉ=éêçÇìÅíáçå= çÑ= ëã~ää= àçÄë=ïáíÜ=ìêÖÉåí= ~åÇ= ëáÖåáÑáÅ~åí= àçÄë= ÄÉáåÖ= çìíëçìêÅÉÇ= íç= ÉñíÉêå~ä=
éêçîáÇÉêëK= = aáÖáí~ä= êÉåÇÉêáåÖ= áë= ~äëç= ïÉää= ëìáíÉÇ= íç= êÉãçíÉ= ÉñÉÅìíáçå= ëáåÅÉ= íÜÉ= áåéìí= Ç~í~= áë=
êÉä~íáîÉäó=ëã~ää=~åÇ=Ñçê=ãçëí=~ééäáÅ~íáçåë= íÜÉ=êÉëìäíë=Å~å=ÄÉ=êÉíìêåÉÇ= áå=~=ÅçãéêÉëëÉÇ=ÑçêãI=ÉKÖK=
jmbdOK=

TKP= jìäíáãÉÇá~=ÅçåíÉåíJÄ~ëÉÇ=~å~äóëáë=~åÇ=áåÇÉñáåÖ=

jìäíáãÉÇá~= çåäáåÉ= êÉëçìêÅÉë= ~êÉ= ÄÉÅçãáåÖ= áåÅêÉ~ëáåÖäó=
Åçããçåéä~ÅÉI= ÉëéÉÅá~ääó= Ñçê= Oa= ÇáÖáí~ä= áã~ÖÉëK= = cçê= Éñ~ãéäÉI= íÜÉ=
eìäíçå=dÉííó=~êÅÜáîÉ=~äçåÉ=Åçåí~áåë=çîÉê=QM=ãáääáçå=áã~ÖÉëI=~åÇ=áë=~å=
ìåé~ê~ääÉäÉÇ=êÉëçìêÅÉ=çÑ=ìåáèìÉ=áääìëíê~íáîÉ=ã~íÉêá~äI=ÅçîÉêáåÖ=ÉîÉêó=
Ñ~ÅÉí= çÑ= éÉçéäÉDë= ÉñéÉêáÉåÅÉë= ~åÇ= ÉåîáêçåãÉåíI= êÉÅçêÇáåÖ=Üáëíçêó= íç=
íÜÉ= éêÉëÉåí= Ç~óK= = OPM= íÜçìë~åÇ= çÑ= íÜÉëÉ= áã~ÖÉë= ~êÉ= ~äêÉ~Çó= çåäáåÉK==
qÜÉ= k~íáçå~ä= dÉçÖê~éÜáÅ= Öêçìé= Ü~ë= ~ã~ëëÉÇ= NMKR= ãáääáçå= áã~ÖÉëI=
ëíçêÉÇ= áå= áíë= ~êÅÜáîÉëK= = lîÉê= NM= íÜçìë~åÇ= çÑ= íÜÉëÉ= Ü~îÉ= åçï= ÄÉÉå=
ÇáÖáíáëÉÇ=~åÇ=ã~åó=Ü~îÉ=ÄÉÉå=ã~ÇÉ=~î~áä~ÄäÉ=íÜêçìÖÜ=dÉííó=fã~ÖÉëK==
fåÇÉÉÇI= íÜÉ= íçí~ä= åìãÄÉê= çÑ= çåJäáåÉ= áã~ÖÉë= ~î~áä~ÄäÉ= íÜêçìÖÜ=dÉííó=
fã~ÖÉë=áë=åçï=~äãçëí=Ü~äÑ=~=ãáääáçåK==bîÉå=ëéÉÅá~äáëÉÇ=~êÅÜáîÉë=~í=íÜÉ=
å~íáçå~ä= äÉîÉä= Å~å= ÄÉ= ëáÖåáÑáÅ~åí= áå= ëáòÉI= Ñçê= Éñ~ãéäÉ= íÜÉ= _áäÇ~êÅÜáî=
cçíç= j~êÄìêÖ= Åçåí~áåë= çîÉê= O= ãáääáçå= ÇáÖáí~ä= áã~ÖÉë= çå= ~êí= ~åÇ=
~êÅÜáíÉÅíìêÉ=áå=dÉêã~åóK====

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= NO=çÑ=NT=



lîÉê~ääI= íÜÉ= îçäìãÉ=çÑ= ÇáÖáíáëÉÇ= áã~ÖÉë= áë= áåÅêÉ~ëáåÖ= ~í= ~= íêÉãÉåÇçìë= ê~íÉI= ÉëéÉÅá~ääó=ïÜÉå= íÜÉ=
ÇáÖáíáë~íáçå=éêçÖê~ããÉë=çÑ=íÜÉ=å~íáçå~ä=ãìëÉìãë=~åÇ=Ö~ääÉêáÉë=~êÉ=í~âÉå=áåíç=~ÅÅçìåíK= 

qÜÉ= ëÉ~êÅÜ= ~åÇ= êÉíêáÉî~ä= çÑ= áã~ÖÉë= Ñêçã= ëìÅÜ= î~ëí= êÉéçëáíçêáÉë= éêÉëÉåíë=ã~åó= éêçÄäÉãë= ~åÇ= áë=
ÅìêêÉåíäó= çåäó= ÇÉ~äí= ïáíÜ= íÜêçìÖÜ= íÜÉ= ëÉ~êÅÜáåÖ= çÑ= ëáãéäÉ= íÉñíì~ä=ãÉí~Ç~í~= íÜ~í= ÇÉëÅêáÄÉë= É~ÅÜ=
áã~ÖÉK==eçïÉîÉêI=ëÉîÉê~ä=ÅçåíÉåíJÄ~ëÉÇ=~å~äóëáë=íÉÅÜåáèìÉë=Éñáëí=íÜ~í=~ääçï=áã~ÖÉë=íç=ÄÉ=ëÉ~êÅÜÉÇ=
~åÇ=êÉíêáÉîÉÇ=Äó=ÅçäçìêI= íÉñíìêÉI=ÄêáÖÜíåÉëëI=ëé~íá~ä=ÇáëíêáÄìíáçå=çÑ= ÑÉ~íìêÉë=~åÇ=çíÜÉêëK= =pÉ~êÅÜÉë=
~êÉ=Éå~ÄäÉÇ=ïÜÉêÉ= íÜÉ=ìëÉê= ëìÄãáíë=~å= áã~ÖÉ= íç= íÜÉ= ëóëíÉã=~åÇ= êÉèìÉëíë= áã~ÖÉë= íç=ÄÉ= êÉíìêåÉÇ=
íÜ~í=~êÉ=ëáãáä~ê=íç=íÜÉ=èìÉêó=áå=ëçãÉ=ï~ó=ëìÅÜ=~ë=Åçäçìê=çê=íÉñíìêÉ=~åÇ=ëìÄJáã~ÖÉ=Å~å=ÄÉ=éêÉëÉåíÉÇ=
ïáíÜ= ~= êÉèìÉëí= íç= ëÉ~êÅÜ= Ñçê= íÜÉ= é~êÉåí= áã~ÖÉK= = qÜáë= éêçîáÇÉë= ~= é~êíáÅìä~êäó= éçïÉêÑìä= ï~ó= çÑ=
ëÉ~êÅÜáåÖ=îÉêó=ä~êÖÉ=ÅçääÉÅíáçåëK=

`çåíÉåíJÄ~ëÉÇ= ~å~äóëáë= ~äÖçêáíÜãë=
Å~å= ÄÉ= ~ééäáÉÇ= íç= íÜÉ= áã~ÖÉë= áå= ~=
ÅçääÉÅíáçå=íç=ÖÉåÉê~íÉ=~=ëÉí=çÑ=áã~ÖÉJ
ÅçåíÉåí= ÇÉëÅêáéíçêë= Å~ääÉÇ= ÑÉ~íìêÉ=
îÉÅíçêëK===

^= ÑÉ~íìêÉ= îÉÅíçê= Å~å= ÄÉ= ÅçåëáÇÉêÉÇ=
~ë= ~= ï~ó= çÑ= áåÇÉñáåÖ= ~å= áã~ÖÉ= íç=
ÇÉëÅêáÄÉ= ~å= ~ëéÉÅí= ëìÅÜ= ~ë= Åçäçìê=
ÇáëíêáÄìíáçå= çê= íÉñíìêÉK= = qÜÉ= ÑÉ~íìêÉ=
îÉÅíçêë= ~êÉ= íÜÉå= áåíÉÖê~íÉÇ= ~åÇ=
ëíçêÉÇ=ïáíÜ= íÜÉ= íÉñíì~ä=ãÉí~Ç~í~= Ñçê=
É~ÅÜ=áã~ÖÉ=áå=íÜÉ=ÅçääÉÅíáçå=Ç~í~Ä~ëÉK====

nìÉêó=áã~ÖÉ oÉëìäí=N

oÉëìäí=O

oÉëìäí=P oÉëìäí=Q oÉëìäí=R

nìÉêó=áã~ÖÉ oÉëìäí=N

oÉëìäí=O

oÉëìäí=P oÉëìäí=Q oÉëìäí=R

tÜÉå=~= ëÉ~êÅÜ=åÉÉÇë= íç= ÄÉ=ã~ÇÉI= íÜÉ= êÉèìáêÉÇ= ~äÖçêáíÜã= áë= êìå=çå= íÜÉ=èìÉêó= áã~ÖÉ= íç= ÅêÉ~íÉ= ~=
èìÉêó=ÑÉ~íìêÉ=îÉÅíçêK=qÜáë=èìÉêó=ÑÉ~íìêÉ=îÉÅíçê=áë=íÜÉå=Åçãé~êÉÇ=ïáíÜ=~ää=íÜÉ=ÅçêêÉëéçåÇáåÖ=ÑÉ~íìêÉ=
îÉÅíçêë=Ñçê=íÜÉ=áã~ÖÉë=áå=íÜÉ=ÅçääÉÅíáçåK==qÜÉ=Åçãé~êáëçå=çÑ=ÑÉ~íìêÉ=îÉÅíçêë=êÉëìäíë=áå=~=ãÉ~ëìêÉ=çÑ=
Çáëí~åÅÉ=ÄÉíïÉÉå=íÜÉ=èìÉêó=áã~ÖÉ=~åÇ=É~ÅÜ=áã~ÖÉ=áå=íÜÉ=ÅçääÉÅíáçåK====

qÜÉ= Åçãé~êáëçå= éêçÅÉëë= Å~å= ÄÉ= éÉêÑçêãÉÇ= îÉêó= èìáÅâäóI= ïÜáÅÜ= áë= ÉëëÉåíá~ä= Ñçê= Ñ~ëí= ëÉ~êÅÜ= ~åÇ=
êÉíêáÉî~äK= = eçïÉîÉêI= íÜÉ= áåáíá~ä= áåÇÉñáåÖ= éêçÅÉëë= Å~å= ÄÉ= îÉêó= Åçãéìí~íáçå~ääó= áåíÉåëáîÉK= = cçê=
Éñ~ãéäÉI=áåÇÉñáåÖ=çåäó=~=ÑÉï=íÜçìë~åÇ=áã~ÖÉë=Å~å=í~âÉ=Ç~óë=çå=ÇÉëâíçé=ëÅ~äÉ=Ü~êÇï~êÉK==`äÉ~êäóI=
íÜÉ=éêçÅÉëëáåÖ=êÉèìáêÉãÉåí=Ñçê=áåÇÉñáåÖ=ÜìåÇêÉÇë=çÑ=íÜçìë~åÇë=çÑ=áã~ÖÉë=áë=ÜìÖÉK==qÜÉ=Ü~êÇï~êÉ=
åÉÅÉëë~êó= áë= çÑíÉå= ÄÉóçåÇ= íÜÉ= ãÉ~åë= çÑ= íÜÉ= ÅçåíÉåíJÜçäÇÉêëI= ÉëéÉÅá~ääó= ïÜÉå= áí= áë= çåäó= ìëÉÇ=
ëéçê~ÇáÅ~ääó=Ñçê=Ä~íÅÜÉë=çÑ=áã~ÖÉë=ê~íÜÉê=íÜ~å=~ë=é~êí=çÑ=~=Åçåíáåìçìë=éêçÇìÅíáçå=éêçÅÉëëK===

qÜÉ=ëáíì~íáçå=áë=ã~ÇÉ=ãìÅÜ=ïçêëÉ=Ñçê=Pa=çê=îáÇÉç=ÅçåíÉåíK===aáÖáí~ä=Å~éíìêÉ=çÑ=
Pa= çÄàÉÅíëI= Ñçê= Éñ~ãéäÉ= Åìäíìê~ä= çÄàÉÅíë= ÜÉäÇ= áå= ãìëÉìã= ÅçääÉÅíáçåëI= áë=
áåÅêÉ~ëáåÖäó= ÅçããçåJéä~ÅÉ= ~åÇ= áë= ÇêáîÉå= Äó= íÜÉ= åÉÉÇ= íç= áãéêçîÉ= ~ÅÅÉëë= íç=
Åìäíìê~ä= ÜÉêáí~ÖÉ= íÜêçìÖÜ= ÉäÉÅíêçåáÅ= ÅÜ~ååÉäë= ëìÅÜ= ~ë= ïÉÄ= ëáíÉë= çê= Ö~ääÉêó=
áåÑçêã~íáçå= ëóëíÉãëK= = qÜÉêÉ= áë= ~äëç= ~= ÜìÖÉ= îçäìãÉ= çÑ= ÇáÖáí~ä= ~ìÇáçîáëì~ä=
ã~íÉêá~ä=EÅçåíÉåí=~äêÉ~Çó=éêçÇìÅÉÇ=ÇáêÉÅíäó=áå=~=ÇáÖáí~ä=Ñçêã~í=H=ÇáÖáíáëÉÇ=~åÇ=
êÉëíçêÉÇ= ~å~äçÖìÉ= ÅçåíÉåíFK= = fåÇÉñáåÖ= ~åÇ= ëÉ~êÅÜáåÖ= íÜáë= ã~íÉêá~ä= éêÉëÉåíë=
ëáãáä~ê=ÅÜ~ääÉåÖÉë=íç=íÜÉ=ëíáää=áã~ÖÉë=~êÅÜáîÉë=ÇÉëÅêáÄÉÇ=~ÄçîÉK=

afpq^i=éêçîáÇÉë=~=éçíÉåíá~ä= ëçäìíáçå= íç= íÜÉ=éêçÄäÉã=çÑ=ÅçåíÉåíJÄ~ëÉÇ= áåÇÉñáåÖ=ëáåÅÉ= íÜÉ=ÇáÖáí~ä=
ÅçåíÉåí=íç=ÄÉ=áåÇÉñÉÇ=Å~å=ÄÉ=êÉ~Çáäó=ÇáëíêáÄìíÉÇ=~åÇ=áåÇÉñÉÇ=çå=ãìäíáéäÉ=êÉãçíÉ=êÉëçìêÅÉëK===páåÅÉ=
íÜÉ=éÜóëáÅ~ä=ëíçê~ÖÉ=êÉèìáêÉãÉåí=çÑ=íÜÉ=áåÇáÅÉë=ÅêÉ~íÉÇ=áë=~å=çêÇÉê=çÑ=ã~ÖåáíìÇÉ=ëã~ääÉê=íÜ~å=íÜÉ=
ÅçåíÉåí= ÄÉáåÖ= áåÇÉñÉÇI= áí= áë= ëíê~áÖÜíÑçêï~êÇ= íç= íê~åëÑÉê= ~å= áã~ÖÉ=çê= îáÇÉç= ëÉèìÉåÅÉ= íç= ~= êÉãçíÉ=
êÉëçìêÅÉ= çåÅÉ= ~åÇ= íÜÉå= êÉíêáÉîÉ= íÜÉ= ëÉí= çÑ= áåÇáÅÉë= ÖÉåÉê~íÉÇ= Ñçê= íÜ~í= ÅçåíÉåí= ~ë= ~åÇ= ïÜÉå=
~ééêçéêá~íÉ= áåÇÉñáåÖ=~äÖçêáíÜãë=~êÉ=~î~áä~ÄäÉK= = = cìêíÜÉêãçêÉI= ëáåÅÉ= ÅçåíÉåíJÄ~ëÉÇ=~å~äóëáë=çÑíÉå=

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= NP=çÑ=NT=



ìëÉë= êÉä~íáîÉäó= Åç~êëÉ= ~ëéÉÅíë= çÑ= íÜÉ= áã~ÖÉëI= Ñçê= Éñ~ãéäÉ= Åçäçìê= ÇáëíêáÄìíáçåI= íÜÉå= ëáÖåáÑáÅ~åí=
~ãçìåíë= çÑ= ÅçãéêÉëëáçå= Å~å= ÄÉ= ~ééäáÉÇ= íç= íÜÉ= áã~ÖÉë= íç= êÉÇìÅÉ= íÜÉ= åÉíïçêâ= Ä~åÇïáÇíÜ=
êÉèìáêÉãÉåíë=ÇìêáåÖ=íê~åëÑÉê=íç=êÉãçíÉ=êÉëçìêÅÉëK==

TKQ= jÉÇáÅ~ä=

^= Çáëéêçéçêíáçå~ä= ÖêçïíÜ= çÑ= ã~åÇáÄäÉ= ~åÇ= ã~ñáää~= áë= ~ãçåÖëí= íÜÉ= ãçëí=
ÑêÉèìÉåí= ÇÉÑÉÅíë= ïáíÜ= é~íáÉåíë= ëìÑÑÉêáåÖ= Ñêçã= ÅÉêí~áå= ÅçåÖÉåáí~ä=
ÇÉÑçêã~íáçåëK=lÑíÉå= ~= ëìêÖáÅ~ä= ÅçêêÉÅíáçå= áë= íÜÉ=ãÉíÜçÇ= çÑ= ÅÜçáÅÉK=jÉÇáÅ~ä=
éê~ÅíáíáçåÉêë=áå=íÜÉ=~êÉ~=çÑ=ã~ñáääçJÑ~Åá~ä=ëìêÖÉêó=Ü~îÉ=íç=Çç=áåÇáîáÇì~ä=éêÉJ
çéÉê~íáîÉ=éä~ååáåÖ=Ñçê=É~ÅÜ=é~íáÉåí=íç=ÄÉ=íêÉ~íÉÇK==kìãÉêáÅ~ä=íççäë=Å~å=~ääçï=
~=ÇçÅíçê= íç=Åçãé~êÉ=ÇáÑÑÉêÉåí= íêÉ~íãÉåí=éä~åë=~åÇ=íç=éêÉÇáÅí= íÜÉáê=çìíÅçãÉ=
Ä~ëÉÇ= çå= ÅçãéìíÉê= ëáãìä~íáçåëK= = páãìä~íáçåë= êÉèìáêÉ= íÜÉ= ìëÉ= çÑ= ÜáÖÜ=
éÉêÑçêã~åÅÉ= ÅçãéìíáåÖ= éä~íÑçêãë= ïáíÜ= ëìÑÑáÅáÉåí= ÅçãéìíÉ= éçïÉê= ~åÇ=
ãÉãçêóK==qÜÉ=ëÅ~äÉ=çÑ=êÉëçìêÅÉë=êÉèìáêÉÇ=áë=åçí=ìëì~ääó=~î~áä~ÄäÉ=áå=~=ÅäáåáÅ~ä=
ÉåîáêçåãÉåíK=

páãìä~íáçå= íÉÅÜåáèìÉë= ~êÉ= çÑíÉå= ìëÉÇ= áå= áåÜ~äÉÇ= ÇêìÖ= ÇÉäáîÉêó= ~åÇ=
áåíÉÖê~íÉëW= ãÉÇáÅ~ä= áã~ÖÉëX= ãÉëÜ= ÖÉåÉê~íáçåX= Åçãéìí~íáçå~ä= ÑäìáÇ=
Çóå~ãáÅë= E`caFX= Åçãé~êíãÉåí=ãçÇÉääáåÖ=çÑ= íÜÉ= äìåÖëX= ~åÇ= ëáãìä~íáçå=
çÑ= áåÜ~ä~íáçåë=ÇÉîáÅÉëK= = fí= áë=~äëç=~=ÅçãéêÉÜÉåëáîÉ= íççä= Ñçê= íÜÉ=ëíìÇó=çÑ=
åÉï= äìåÖ= íêÉ~íãÉåíë= ~åÇ= ÇêìÖ= ÇÉäáîÉêó= íç= íÜÉ= äìåÖëI= ïáíÜ= ~= ÑçÅìë= çå=
ÇÉíÉêãáåáåÖ= íÜÉ= ÅçåÇáíáçåë= åÉÅÉëë~êó= Ñçê= í~êÖÉíÉÇ= ÇÉäáîÉêó= çÑ=
ãÉÇáÅ~íáçåK= =qÜÉ=åìãÉêáÅ~ä= ÑäìáÇ=Çóå~ãáÅë= ëáãìä~íáçåë=ÇÉã~åÇ=~=î~ëí=
~ãçìåí=çÑ=ÅçãéìíÉ=êÉëçìêÅÉëI=ÅêÉ~íáåÖ=~=éçëëáÄäÉ=ÄçííäÉåÉÅâ=íÜ~í=ïçìäÇ=
äáãáí=íÜÉ=ìëÉ=çÑ=íÜÉ=ëáãìä~íáçå=éêçÅÉëëK=

fåíê~Åê~åá~ä= äÉëáçåë= ~êÉ= êçìíáåÉäó= íêÉ~íÉÇ= ìëáåÖ= ëíÉêÉçí~ÅíáÅ=
ê~ÇáçëìêÖÉêóK= = qÜáë= íÉÅÜåáèìÉ= ìëÉë= áåíÉåëÉ= äÉîÉäë= çÑ= Ö~ãã~=
ê~Çá~íáçå= áå= çêÇÉê= íç= Åçåíêçä= ~= íìãçìê= çê= ~= î~ëÅìä~ê= ~Äåçêã~äáíó=
ïáíÜáå=íÜÉ=Äê~áåK=qÜÉ=ìëÉ=çÑ=ã~åó=ëçìêÅÉë=ÑáêáåÖ=Ñêçã=ã~åó=~åÖäÉë=
êÉëìäíë=áå=~=ÜáÖÜ=ê~Çá~íáçå=ÇçëÉ=ïáíÜáå=íÜÉ=äÉëáçå=ïÜáäëí=ãáåáãáëáåÖ=
íÜÉ=ÇçëÉ=íç=íÜÉ=ëìêêçìåÇáåÖ=åçêã~ä=Äê~áåK===

qÜÉ= ÇÉíÉêãáå~íáçå= çÑ= íÜÉ= ê~Çá~íáçå= ÇçëÉ= êÉèìáêÉë= íÜÉ= Å~äÅìä~íáçå= çÑ= íÜÉ= ÇçëÉ=
Ñêçã=ã~åó= ëçìêÅÉë= çÑ= ê~Çá~íáçå= Ñçê= ~=ã~íêáñ= çÑ= éçáåíë= éçëáíáçåÉÇ=ïáíÜáå= ~åÇ=
~êçìåÇ=íÜÉ=äÉëáçåK=cçê=É~ÅÜ=éçáåí=áå=íÜÉ=ã~íêáñI=íÜÉ=ÇçëÉ=Ñêçã=É~ÅÜ=ÄÉ~ã=ãìëí=
ÄÉ= ÇÉíÉêãáåÉÇI= í~âáåÖ= áåíç= ~ÅÅçìåí= íÜÉ= ÇáêÉÅíáçå= çÑ= íê~îÉä= ~åÇ= íÜÉ= êÉëìäí~åí=
ÄÉ~ã=~ííÉåì~íáçåK=`çãéäÉñ=íêÉ~íãÉåí=éä~åë=êÉèìáêÉ=íÜÉ=ëìãã~íáçå=çÑ=íÜÉ=ÇçëÉ=
Ñêçã=ëÉîÉê~ä=íêÉ~íãÉåí=éçëáíáçåëK=

^ää= íÜÉ= Éñ~ãéäÉë= ~ÄçîÉ= áåîçäîÉ= Åçãéìí~íáçå~ääó= áåíÉåëáîÉ= åìãÉêáÅ~ä= ëáãìä~íáçå= íÉÅÜåáèìÉë= íÜ~í=
íóéáÅ~ääó= êÉèìáêÉ=ëáÖåáÑáÅ~åí=~ãçìåíë=çÑ=Ü~êÇï~êÉ= íç=ÄÉ=ÉñÉÅìíÉÇ=ïáíÜáå= íÜÉ=êÉèìáêÉÇ=ãÉÇáÅ~ä=çê=
ÇÉëáÖå= íáãÉëÅ~äÉëK= = =qÜáë=Ü~êÇï~êÉ= áë= ÑêÉèìÉåíäó=åçí=~î~áä~ÄäÉ= áåJÜçìëÉK= =qÜáë= íóéÉ=çÑ=éêçÄäÉã= áë=
îÉêó= ëáãáä~ê= íç= ä~êÖÉJëÅ~äÉ= ÉåÖáåÉÉêáåÖ= ëáãìä~íáçåë= áå= íÜÉ= ~ìíçãçíáîÉ= ~åÇ= ~Éêçëé~ÅÉ= ëÉÅíçê= ~åÇ=
ÜÉåÅÉ=afpq^i=ëÜçìäÇ=éêçîáÇÉ=~=ÖççÇ=íÉÅÜåáÅ~ä=~åÇ=ÄìëáåÉëë=ëçäìíáçåK===

TKR= `çãÄáå~íçêá~ä=`ÜÉãáëíêó=

NQ=çÑ=NT=

`çãÄáå~íçêá~ä= ÅÜÉãáëíêó= éêçîáÇÉë= ~= éçïÉêÑìä= ãÉ~åë= çÑ=
ìåÇÉêëí~åÇáåÖ= Üçï= íÜÉ= ãçäÉÅìä~ê= ëíêìÅíìêÉ= çÑ= ã~íÉêá~äë= ~ÑÑÉÅíë=
íÜÉáê= éêçéÉêíáÉëI= ~åÇ= çÑ= ÑáåÇáåÖ= åÉï= ~åÇ= ÄÉííÉê= ÅçãéçìåÇë=
ê~åÖáåÖ=Ñêçã=ÇêìÖë=íç=~Çî~åÅÉÇ=ÅçåëíêìÅíáçå=ã~íÉêá~äëK=

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP=



qÜÉ= ÅçãÄáå~íçêá~ä= ~ééêç~ÅÜ= íç= ëóåíÜÉíáÅ= ÅÜÉãáëíêó=Ü~ë= ÄÉÉå=ã~ÇÉ=éçëëáÄäÉ= Äó=ÇÉîÉäçéãÉåíë= áå=
ëçäáÇ= éÜ~ëÉ= ëóåíÜÉëáëK= = qÜáë= Ü~ë= äÉÇ= íç= ~å= Éåçêãçìë= Éñéäçëáçå= áå= íÜÉ= éêçÇìÅíáçå= çÑ= åÉï=
ÅçãéçìåÇëI=ìëì~ääó=Ä~ëÉÇ=ìéçå=ëóëíÉã~íáÅ=î~êá~íáçå=çÑ=~=ÖáîÉå=Ä~ëÉ=ëíêìÅíìêÉK===

qÜÉ=ìëÉ=çÑ=íÜáë=áÇÉ~=áå=çêÖ~åáÅ=ëóåíÜÉëáëI=ÇáêÉÅíÉÇ=íçï~êÇë=íÜÉ=ÇáëÅçîÉêó=çÑ=åÉï=éÜ~êã~ÅÉìíáÅ~äëI=
Ü~ë=ÄÉÉå= ÑçääçïÉÇ=Äó= íÜÉ=~ééäáÅ~íáçå=çÑ= íÜÉ=“é~ê~ääÉä= ëóåíÜÉíáÅ=~ééêç~ÅÜÒ= íç= íÜÉ= áåîÉëíáÖ~íáçå=çÑ=
ÄçíÜ= áåçêÖ~åáÅ= ~åÇ= çíÜÉê= çêÖ~åáÅ= ÅçãéçìåÇëI= Ñçê= ~= î~êáÉíó= çÑ= ~ééäáÅ~íáçåë= í~êÖÉíëI= áåÅäìÇáåÖ=
Å~í~äóëáë=~åÇ=ã~íÉêá~äë=éêçéÉêíáÉëK==

qÜÉ= ÅçãÄáå~íçêá~ä= ~ééêç~ÅÜ= áåîçäîÉë= ëóåíÜÉëáëáåÖ= ~åÇ=
íÉëíáåÖ= Ñ~ãáäáÉë= çÑ= ÅçãéçìåÇëI= ÑáåÇáåÖ= íÜÉáê=ãçäÉÅìä~ê=
ëíêìÅíìêÉI=~åÇ=ÑáííáåÖ=íÜÉ=êÉëìäíë= áåíç=íÜÉ=ÄáÖÖÉê=éáÅíìêÉ=
çÄí~áåÉÇ= Ñêçã= éêÉîáçìëäó= ãÉ~ëìêÉÇ= ÅçãéçìåÇëK= qÜÉ=
ÄçííäÉåÉÅâ= áå= íÜáë= éêçÅÉëë= Ü~ë= íê~Çáíáçå~ääó= ÄÉÉå= íÜÉ=
ÇÉíÉêãáå~íáçå= çÑ= ëíêìÅíìêÉ= îá~= uJê~ó= Åêóëí~ääçÖê~éÜóK=
eçïÉîÉêI= íÜÉ= ä~íÉëí= ÖÉåÉê~íáçå= çÑ= áåëíêìãÉåíë= Å~å=
Ü~åÇäÉ= ÇçòÉåë= çÑ= åÉï= ë~ãéäÉë= éÉê= ãçåíÜI= ~åÇ= ïáíÜ=
êçÄçíáÅ=ë~ãéäÉ=Ü~åÇäáåÖ=íÜÉó=ïáää=éêçÇìÅÉ=ÜìåÇêÉÇë=çÑ=
ë~ãéäÉë= éÉê= ãçåíÜK= tçêäÇJïáÇÉI= ÜìåÇêÉÇë= çÑ=
íÜçìë~åÇë= çÑ= åÉï= ëíêìÅíìêÉë=ïáää= ÄÉÅçãÉ= âåçïå= É~ÅÜ=
óÉ~êK==

páÖåáÑáÅ~åí= é~êíë= çÑ= íÜÉ= ÅçãÄáå~íçêá~ä= ÅÜÉãáëíêó= éêçÅÉëë= ~êÉ=
ëçÑíï~êÉJÄ~ëÉÇ=~åÇ=ìëÉ=Åçãéìí~íáçå~ääó=áåíÉåëáîÉ=íÉÅÜåáèìÉëI=
Ñçê= Éñ~ãéäÉ= ÅÜÉãáÅ~ä= ~åÇ= ëíêìÅíìê~ä= éêçéÉêíó= éêÉÇáÅíáçå= áë=
ìëÉÇ=ÄçíÜ= áå= íÜÉ=ÇÉëáÖå=çÑ= íÜÉ= ÅçãÄáå~íçêá~ä= ÉñéÉêáãÉåí= ~åÇ=
ÇìêáåÖ=íÜÉ=ëÅêÉÉåáåÖ=~åÇ=ÅÜ~ê~ÅíÉêáë~íáçå=ëí~ÖÉëK=

^= afpq^i= ~ééêç~ÅÜ= áë= ïÉääJëìáíÉÇ= Ñçê= çìíëçìêÅáåÖ=
Åçãéìí~íáçå~ääó= áåíÉåëáîÉ= ~ÅíáîáíáÉë= äáâÉ= éêçéÉêíó= éêÉÇáÅíáçå=
ïáíÜáå= íÜÉ= ÅçåíÉñí= çÑ= ÅçãÄáå~íçêá~ä= ÅÜÉãáëíêó= ÇìÉ= íç= íÜÉ=
áåÜÉêÉåíäó=é~ê~ääÉä=å~íìêÉ=çÑ=íÜÉ=íÉÅÜåáèìÉK===

qÜÉ= êÉëìäí= ïçìäÇ= ÄÉ= ~= ãçêÉ= ÅçãéäÉíÉ= ÅÜ~ê~ÅíÉêáë~íáçå=
Ç~í~Ä~ëÉI=ïÜáÅÜ=ïçìäÇ= åçí= àìëí= éêçîáÇÉ=ãçêÉ= êÉëìäíë= çÑ= êÉäÉî~åÅÉ= íç= íÜÉ= ëéÉÅáÑáÅ= ÅçãÄáå~íçêá~ä=
ÅÜÉãáëíêó= ÉñéÉêáãÉåí= ÄÉáåÖ= ÅçåÇìÅíÉÇI= Äìí=ïçìäÇ= ÖêÉ~íäó= áãéêçîÉ= íÜÉ= ÅçãÄáå~íçêá~ä= ÅÜÉãáëíêó=
éêçÅÉëë= áå= ÖÉåÉê~ä= ëáåÅÉ= ãçêÉ= Ç~í~= ïçìäÇ= ÄÉ= ~î~áä~ÄäÉ= Ñçê= ~å~äóëáë= ~åÇ= Åçãé~êáëçå= ~ë= é~êí= çÑ=
ÑìíìêÉ=ÉñéÉêáãÉåíëK=

TKS= i~êÖÉJëÅ~äÉ=ÉåÖáåÉÉêáåÖ=ëáãìä~íáçåë=

tÜáäëí= íÜÉêÉ=~êÉ=Ä~êêáÉêë= EëçÅá~äI= ÉÅçåçãáÅI=éçäáíáÅ~äF= íç=
í~âÉJìé= çÑ= afpq^i= áå= íÜÉ= ~ìíçãçíáîÉ= ~åÇ= ~Éêçëé~ÅÉ=
ëÉÅíçêëI=íÜÉ=ìëÉ=çÑ=Åçãéìí~íáçå~ääó=áåíÉåëáîÉ=åìãÉêáÅ~ä=
ëáãìä~íáçå= íÉÅÜåáèìÉë= ëìÅÜ= ~ë= ÑáåáíÉ= ÉäÉãÉåí= ~å~äóëáë=
Ecb^F= ~åÇ= Åçãéìí~íáçå~ä= ÑäìáÇ= Çóå~ãáÅë= E`caF= ~êÉ=
ïáÇÉäó=ìëÉÇ= áå=çíÜÉê= ~ééäáÅ~íáçå=Ççã~áåë=ïÜÉêÉ= íÜÉëÉ=
Ä~êêáÉêë=ã~ó=åçí=ÄÉ=éêÉëÉåíK=

qÜáë=Å~å=ÄÉ=ëÉÉå=Ñêçã=íÜÉ=ê~åÖÉ=çÑ=~ééäáÅ~íáçåë=Ñçê=`caJ^`b=~åÇ=`caJc^pqo^k=Ñêçã=`coa`K==
`caJ^`b= áë= ìëÉÇ= áå= ~ééäáÅ~íáçå= ~êÉ~ë= áåÅäìÇáåÖ= ÄáçãÉÇáÅ~äI= ÄáçíÉÅÜåçäçÖóI= Å~îáí~íáçåI=
ÅçãÄìëíáçåI= ÉåîáêçåãÉåí= C= ë~ÑÉíóI= ÑìÉä= ÅÉääëI=jbjp=C=ãáÅêçÑäìáÇáÅëI=ãáÅêçÉäÉÅíêçåáÅëI= éä~ëã~I=
éêçéìäëáçåI=ëÉãáÅçåÇìÅíçê=éêçÅÉëëÉë=~åÇ=íìêÄçã~ÅÜáåÉêóK===

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= NR=çÑ=NT=



cìää=ÇÉí~áäë=~êÉ=~î~áä~ÄäÉ=Ñêçã=íÜÉ=`cao`=ïÉÄëáíÉ=ÜííéWLLïïïKÅÑÇêÅKÅçãK=

afpq^i=áë=áÇÉ~ä=Ñçê=çìíëçìêÅáåÖ=çÑ=ä~êÖÉJëÅ~äÉ=ëáãìä~íáçåë=áå=~åó=çÑ=íÜÉëÉ=~êÉ~ë=~åÇ=`caJ^`b=Ü~ë=
~äêÉ~Çó=ÄÉÉå=áåíÉÖê~íÉÇ=ïáíÜ=íÜÉ=afpq^i=ëçÑíï~êÉK=

TKT= píçÅÜ~ëíáÅ=~å~äóëáë=

píçÅÜ~ëíáÅ=~å~äóëáë= áë=~=ÅçêÉ=~ééäáÅ~íáçå=~êÉ~= Ñçê=afpq^i= áå= íÜÉ=~Éêçëé~ÅÉ=~åÇ=~ìíçãçíáîÉ=ëÉÅíçê=
~åÇ=Ü~ë=ÄÉÉå=~=ÇêáîÉê=ÄÉÜáåÇ=íÜÉ=afpq^i=q~âÉJré=éêçàÉÅíK=====

afpq^i=áë=áÇÉ~ä=Ñçê=ëíçÅÜ~ëíáÅ=~å~äóëáë=áå=ÉåÖáåÉÉêáåÖ=
ëáåÅÉ= íÜÉ= ä~êÖÉ= åìãÄÉê= çÑ= Åçãéìí~íáçå~ääó= áåíÉåëáîÉ=
ëÜçíë= Å~å= ÄÉ= êÉ~Çáäó= ÇáëíêáÄìíÉÇ= ~Åêçëë= áåÇÉéÉåÇÉåí=
êÉëçìêÅÉ= éêçîáÇÉêëK= = cìêíÜÉêãçêÉI= íÜÉ= pqJloj=
ëíçÅÜ~ëíáÅ= ~å~äóëáë= íççä= áåÅçêéçê~íÉë= íÉÅÜåáèìÉë= íç=
ãáåáãáëÉ= Ç~í~= íê~åëÑÉê= îçäìãÉë= ëç= íÜ~í= ëíçÅÜ~ëíáÅ=
~å~äóëáë= Å~å= ÄÉ= ÇçåÉ= ïáíÜ= äáííäÉ= ãçêÉ= íÜ~å= íÜÉ=
Ä~åÇïáÇíÜ= åÉÉÇÉÇ= íç= ÉñÉÅìíÉ= ~= ëáåÖäÉ= ëÜçí= ~í= É~ÅÜ=
êÉëçìêÅÉ= éêçîáÇÉêK= = qÜáë= ãÉ~åë= íÜ~í= ëíçÅÜ~ëíáÅ=
~å~äóëáë= Å~å= ÄÉ= ÇçåÉ= çîÉê= êÉä~íáîÉäó= äçï=Ä~åÇïáÇíÜ=
ÅçååÉÅíáçåë=ÄÉíïÉÉå=ìëÉê=~åÇ=êÉëçìêÅÉ=éêçîáÇÉêëK=

líÜÉê= ~ééäáÅ~íáçå= ~êÉ~ë= çÑ= ëíçÅÜ~ëíáÅ= ~å~äóëáë= íÜ~í= ~êÉ= Åçãéìí~íáçå~ääó= áåíÉåëáîÉ= ëÜçìäÇ= ÄÉ= ~=
å~íìê~ä=Ñáí=ïáíÜ=afpq^iI=ÉëéÉÅá~ääó=ÅçåëáÇÉêáåÖ=íÜ~í=afpq^i=áåíÉÖê~íÉë=pqJloj=~åÇ=Ü~ë=~äêÉ~Çó=
ÄÉÉå=éêçîÉå=Ñçê=ÇáëíêáÄìíÉÇ=ëíçÅÜ~ëíáÅ=~å~äóëáë=áå=ÉåÖáåÉÉêáåÖ=ÇÉëáÖåK=

^ééäáÅ~íáçå= ~êÉ~ë= çÑ= ëíçÅÜ~ëíáÅ= ~å~äóëáë= ~êÉ= ÇáîÉêëÉ= ~åÇ= áåÅäìÇÉ= Ñáå~åÅÉI= ÖÉåÉíáÅëI= ÉÅçäçÖóI=
ÅÜÉãáëíêó=~åÇ=íÉäÉÅçããìåáÅ~íáçåëK=

U= `çåÅäìëáçåë=

afpq^i=éêçîáÇÉë=~=ÄìëáåÉëëJíçJÄìëáåÉëë=ëçäìíáçå=Ñçê=ëçÑíï~êÉ=~åÇ=Ü~êÇï~êÉ=çå=ÇÉã~åÇ=çîÉê=íÜÉ=
fåíÉêåÉíK= = afpq^i= Ñ~Åáäáí~íÉë= íÜÉ= Çóå~ãáÅ= ~åÇ= ëÉÅìêÉ= ÅçååÉÅíáçå= çÑ= ìëÉê= ~åÇ= êÉëçìêÅÉ= éêçîáÇÉê=
çêÖ~åáë~íáçåë=~åÇ=ëìééçêíë= íÜÉ=ÄìëáåÉëë=éêçÅÉëë=çÑ=ìëáåÖ=çåÉ=çê=ãçêÉ=çÑ= íÜÉëÉ=ëÉêîáÅÉ=éêçîáÇÉêë=
~ÅÅçêÇáåÖ=íç=~å=^pm=çê=çìíëçìêÅáåÖ=ãçÇÉäK= ==

få=ÉåÖáåÉÉêáåÖ=ÇÉëáÖåI=afpq^i=Å~å=Éå~ÄäÉ=ëáÖåáÑáÅ~åí=Åçëí=ë~îáåÖë=íç=ÄÉ=~ÅÜáÉîÉÇ=ÄóW=

• oÉÇìÅáåÖ=ìéJÑêçåí=áåîÉëíãÉåí=Ñçê=ìéÖê~ÇáåÖ=çÑ=äçÅ~ä=Ü~êÇï~êÉ=êÉëçìêÅÉëX=

• rëáåÖ=ãÉÇáìãJëáòÉÇ=Ü~êÇJ= ~åÇ= ëçÑíï~êÉ= ÅçåÑáÖìê~íáçåë= íç= ÅçîÉê= íÜÉ= ëã~ää= ~åÇ=ãÉÇáìãJ
ëáòÉÇ=àçÄëX=~åÇ=

• lìíëçìêÅáåÖ=ëíçÅÜ~ëíáÅë=~åÇ=ä~êÖÉJëÅ~äÉ=àçÄë=ÇìêáåÖ=íáãÉë=çÑ=éÉ~â=äç~ÇK= =

oÉÇìÅíáçå= çÑ= ÉåÖáåÉÉêáåÖ= ëáãìä~íáçå= Åçãéìí~íáçå= íáãÉ= íÜêçìÖÜ= ìëÉ= çÑ= afpq^i= Ñçê= ^pm= çê=
çìíëçìêÅáåÖ=Å~åW=

• báíÜÉê=ëáÖåáÑáÅ~åíäó=êÉÇìÅÉ=éÉêëçååÉä=ÉÑÑçêí=~åÇ=ÅçëíX=

• lê=~ääçï=ãçêÉ=~å~äóëÉë=ïáíÜáå=~=ÖáîÉå=ÇÉëáÖå=éÉêáçÇ=~åÇ=ÄìÇÖÉíX=

• ^åÇI=áå=íìêå=éêçîáÇÉ=~=ÄÉííÉê=éêçÇìÅí=ÇÉëáÖå=~åÇ=èì~äáíóK=

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= NS=çÑ=NT=

http://www.cfdrc.com/


få=é~êíáÅìä~êI=afpq^i=çÑÑÉêë=pã~ää= ~åÇ=jÉÇáìãJpáòÉÇ=båíÉêéêáëÉë= EpjbëF= íÜÉ=éçëëáÄáäáíó= íç= íìåÉ=
íÜÉáê= áåíÉêå~ä= êÉëçìêÅÉë= íç= íÜÉáê= ÅìêêÉåí= åÉÉÇë= ïÜáäëí= Ü~îáåÖ= ~ÅÅÉëë= íç= ~ééêçéêá~íÉ= ÉñíÉêå~ä=
êÉëçìêÅÉë=Ñçê=ÅçîÉêáåÖ=éÉ~â=äç~Çë=~åÇ=ÇÉã~åÇáåÖ=Å~ëÉëK=

afpq^i= áë= åçí= êÉëíêáÅíÉÇ= íç= ÉåÖáåÉÉêáåÖ= ëáåÅÉ= ëáãáä~ê= ä~êÖÉ= ëáãìä~íáçåë= çê= Åçãéìí~íáçå~ääó=
áåíÉåëáîÉ= ~ééäáÅ~íáçåë= ~êÉ= ~äëç=ìëÉÇ= áå= íÜÉ= ÄáçäçÖáÅ~äI= ÅÜÉãáÅ~äI=ãÉÇáÅ~äI=ãìäíáJãÉÇá~= ~åÇ=ã~åó=
çíÜÉê=êÉëÉ~êÅÜ=~åÇ=áåÇìëíêá~ä=éêçÇìÅí=ÇÉîÉäçéãÉåí=ëÉÅíçêëK=

V= `çåí~Åíë=~åÇ=ÑìêíÜÉê=áåÑçêã~íáçå=

=
afpq^i=ëçÑíï~êÉ=~åÇ=ëÉêîáÅÉë=
fq=fååçî~íáçå=`ÉåíêÉ=
=
=
aê=j~ííÜÉï=^ÇÇáë=
O=sÉåíìêÉ=oç~ÇI=`ÜáäïçêíÜ=pÅáÉåÅÉ=m~êâ=
pçìíÜ~ãéíçåI=plNS=TkmI=rh=
mÜçåÉW==HQQ=OP=UM=TSMUPQ==
c^uW====HQQ=OP=UM=TSMUPP=
j~áäíçWãà~]áíJáååçî~íáçåKëçíçåK~ÅKìâ
ÜííéWLLïïïKáíJáååçî~íáçåKëçíçåK~ÅKìâ=

afpq^i=q~âÉJré=`ççêÇáå~íçê=
^íçë=lêáÖáå=dãÄe=
båÖáåÉÉêáåÖ=pÉêîáÅÉë=
=
aêKJfåÖK=j~êíáå=jK=j~á=
ml=_çñ=UM=MR=SR=
aJTMRMR=píìííÖ~êí=L=dÉêã~åó=
mÜçåÉW==HQVJTNNJTPTTJOPT==
c^uW====HQVJTNNJTPTTJNMU=
j~áäíçWj~êíáåKj~á]~íçëçêáÖáåKÅçã
ÜííéWLLïïïKÇáëí~ä]SOKRUKTPKONL=

afpq^i= q~âÉJré= éìÄäáÅ= ÇÉäáîÉê~ÄäÉëI= ÑäóÉêëI= éêÉëÉåí~íáçåëI= ~åÇ= áåÑçêã~íáçå= çå= íÜÉ= É~êäáÉê=
moljbksfo= ~åÇ= afpq^i= éêçàÉÅíë= Å~å= ÄÉ= ~ÅÅÉëëÉÇ= Ñêçã= íÜÉ= afpq^i= q~âÉJré= tÉÄ= ëáíÉW=
ÜííéWLLïïïKÇáëí~ä]SOKRUKTPKONL===

bñ~ãéäÉë= çÑ= fq= fååçî~íáçåÛë= ÉñéÉêíáëÉ= ~åÇ= ÅìêêÉåí= áåîçäîÉãÉåí= áå= ~= ê~åÖÉ= çÑ= dêáÇ= éêçàÉÅíë= áë=
~î~áä~ÄäÉ=Ñêçã=ÜííéWLLïïïKáíJáååçî~íáçåKëçíçåK~ÅKìâLêÉëÉ~êÅÜLÖêáÇ

NM= ^`hkltibadbjbkqp=

qÜÉ=~ìíÜçêëI=çå=ÄÉÜ~äÑ=çÑ= íÜÉ=afpq^i=q~âÉJré=ÅçåëçêíáìãI=ïçìäÇ= äáâÉ= íç= íÜ~åâ= íÜÉ= êÉëéçåëáÄäÉ=
éêçàÉÅí= çÑÑáÅÉêI= jëK= ^åå~äáë~= _çÖäáçäçI= ~åÇ= íÜÉ= brqfpqJ^jf= ÅäìëíÉê= ÅççêÇáå~íçêI= jêK= j~ëëáãç=
_ìëìçäáI=Ñçê=íÜÉáê=Åçåíáåìçìë=ëìééçêíI=~åÇ=íÜÉ=êÉîáÉïÉêëI=aêK=_ÉêåÜ~êÇ=_~ìÉê=~åÇ=aêK=qçåó=dçêÉI=
Ñçê=~ää=íÜÉáê=ÜÉäéÑìä=ÅçããÉåíë=~åÇ=ÅçåëíêìÅíáîÉ=êÉÅçããÉåÇ~íáçåë=ïÜáÅÜ=Ü~îÉ=ÖêÉ~íäó=ÅçåíêáÄìíÉÇ=
íç= íÜÉ= ëìÅÅÉëë= çÑ= íÜÉ= éêçàÉÅíK= qÜÉ= Åçåëçêíáìã= áë= ~äëç= Öê~íÉÑìä= íç= íÜÉ= bìêçéÉ~å= `çããáëëáçå= Ñçê=
Ü~îáåÖ= é~êíJÑìåÇÉÇ= íÜÉ= afpq^i= q~âÉJré= ^ÅíáîáíóI= íç= íÜÉ= ã~å~ÖÉãÉåí= çÑ= íÜÉ= é~êíåÉêáåÖ=
çêÖ~åáë~íáçåë= Ñçê= Ü~îáåÖ= áåîÉëíÉÇ= áå= íÜÉ= ÇÉîÉäçéãÉåí= çÑ= íÜáë= åÉï= íÉÅÜåçäçÖóI= ~åÇ= íç= íÜÉ=
~ééäáÅ~íáçå=ëçÑíï~êÉ=îÉåÇçêë=ïÜç=Ü~îÉ=éêçîáÇÉÇ=ÑêÉÉ=íÉëí=äáÅÉåëÉë=Ñçê=íÜÉ=afpq^i=êçÄìëíåÉëë=íÉëíëK=

======================================================
N=ÜííéWLLïïïKÖäçÄìëKçêÖLêÉëÉ~êÅÜLé~éÉêëL~å~íçãóKéÇÑ=
O=ÜííéWLLïïïKÖêáÇÄìëKçêÖL=
P=ÜííéWLLïïïKÇçÅKáÅK~ÅKìâLúëàåRLddcLdbp^JtdPKÜíã=
Q=ÜííéWLLïïïKÖêáÇÑçêìãKçêÖLR|^o`eL^``qKÜíã=
R=ÜííéWLLïïïKÅ~ÅíìëÅçÇÉKçêÖL=
S=ÜííéWLLëçÑíï~êÉKëÅáKìí~ÜKÉÇìLëÅáêìåKÜíãä=
T=ÜííéWLLÇçÉëÅáÉåÅÉÖêáÇKçêÖLLéêçàÉÅíëLdmahL=
U=ÜííéWLLãëÇåKãáÅêçëçÑíKÅçãLäáÄê~êóLÇÉÑ~ìäíK~ëé\ìêäZLäáÄê~êóLÉåJ
ìëLÇåïëëÉÅìêLÜíãäLëÉÅìêáíóïÜáíÉé~éÉêK~ëé=
V=ÜííéWLLïïïKÉÄéãäKçêÖ

afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= NT=çÑ=NT=

mailto:Martin.Mai@atosorigin.com
mailto:Martin.Mai@atosorigin.com
http://www.distal@62.58.73.21/
http://www.it-innovation.soton.ac.uk/research/grid
http://www.ebpml.org/

	Introduction
	What is DISTAL?
	Overview
	Benefits of the DISTAL approach
	Experiences with DISTAL in the engineering sector
	Comparison of DISTAL with similar technologies
	Some potential application areas for DISTAL
	Digital film restoration
	Digital film post-production
	Multimedia content-based analysis and indexing
	Medical
	Combinatorial Chemistry
	Large-scale engineering simulations
	Stochastic analysis

	Conclusions
	Contacts and further information
	ACKNOWLEDGEMENTS

