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QVv¨Q[XfpRZ)Q�ZiQ|¸

º

Ž;WNMRh!ZiQ[W!egUq^>`iQVUPW™„8•™†G• Š™¶>w
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ï
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„§ZbW{^>kmUPWrKN`)KNMRQ[UmK�Z»T `)UcK]QVhNŒÉen^>Q‹QVUcKNh]QuZ)Q#WrsoWrK[t Q[X@Q|OdT QVv¨pPZ)km`ÕKAe²KN`iknU%QVK�ZiQ[W!pRh]knlmh]enXfX@QHW

O+T egpPpRZ)`b^VegKN`iknU ´µkmM ZiQVMRhAW@YR`iYRZ)`ikgK]_dt QHamMPQ[WA¶#acMR`1W[T Q>v
I

Q[^VMoKNQ[UcK@Q[U XfkoOoQ%URknU pRh]`)±¨`iZ
I

QVln`
I

Q

´»egMPW]Wr`³egpRp³QVZ
I

Q1pqeghNŒµkn`bWLXfkoOoQ1MoK]`)Zi`iW]e²K]QVMRh ¶ wc„§ZbW€WNknUcKSh
I

Q[enZ)`bW
I

Q[WzegM X@k²smQVU�O+T `)UqW8K]hNMP^>KN`iknUPW

WNp
I

QH^>`EDqacMRQ[W€´µZiQ[W

()(

Z„p€jseXY

FªF

°HkmM‹`iUcKNQVh]h]MRpoKN`iknUqW/Ziknlm`i^V`)Q[Z)ZiQ[WA¶ °ªacMR`¨pqQ[hNXfQ>KNKNQ[UmK'ZiQ€pqenW]WNenlnQ

Q[U XfkoOoQfpRh]`)±¨`iZ
I

QVln`
I

Q;´ÉegMqWNWN`LegpRp³QVZ
I

QfXfkoOoQfURk²smenMd°+knM

()("!

]

p[m

]

f

FªF

¶ °jZ)kmh]W]acMdT `iZzQ>vo`bW8K]Q

WNMRh!ZiQupRhNko^VQ[W]WrQ[MRh[w

n1M UR`i±nQHegM ORM pRh]ko^>QHWNWNQVMRhH°CZ)Q%XfkoOoQ%URk²smenM�WrQ%Oo`EM
I

QVh]QVUP^V`)Q;_PegYP`ÕK]MRQVZiZ)Q[XfQVUcK-OoM

XfkoOoQuMoK]`)Zi`iW]e²K]QVMRh!pqegh!ZiQ[W ŒµknUq^ KN`iknUPUPegZi`ÕK
I

Q[W™WNMR`i±ªenUcKNQ[W/·

¯

Z)Qu^>koOoQ�QVK™ZiQ[W!ORknURU
I

QVQ[W€MoK]`)Zi`iW
I

QHW€pqegh™Z)QuWNsoW8K[t QVXfQ�O+T QVvopRZ)km`ÕKAe²K]`)kmU URQuWNknUcK1en^V^VQ[WrÀ

Wr`iYRZiQ[W amM/T Q[U XfkoOoQ{URk²scegMdwoŠ€Q[^V`³WNQ1ŒÉen`ÕK QVU-UdT `iUP^>ZiMPegUcK™Z)QHW€WNQVlmXfQVUcK]WSX
I

QVXfkn`ihNQHW

^>knh]h]Q[WNpqkmUPORegUcKAW acMRQ�ZiknhAW!OoM%pPenW]W]eglnQ�QVU%XfkoOoQuURk²smenM�³

¯

Z)QHW™`)UPWrKNh]MP^>KN`iknUPW™OoQ�XfkoOo`‹D³^Ve²K]`)kmU OoQ�Zbe|KAegYRZiQuOoQ[W™WNQVlmX@Q[UcK]W X
I

QVXfkn`ih]Q{URQuWNknUcK

pqQ[hNXf`bWrQHW‹acMdT QVU XfkoOoQ-URk²scegMdw�n{`)UPWN`•°jMRU pPhNkmlnhAegXfXfQ@MRKN`iZ)`bWNegKNQ[MRh‹URQ pqkmMRhNhAe

X@koOo`EDPQ[h{WrQHW!Ooh]kn`)K]W!O+T en^[^gt QHW�t e@Zbe@X
I

QVXfkn`ihNQ“³

¯

Z)QHW�`)UqW8K]hNMP^>KN`iknUPW OoQ=Z)QH^ K]MRhNQ=QVK O+T
I

Q[^VhN`)KNMPhNQ%WrMPh-Z)QHW�p³knhNK]W-O+T QVUcK]h
I

Q[Q#�gWrkmhrK]`)Q;OoM

XfegK
I

Q[hN`iQVZ¨URQ™WNknUcK'pqQ[hNXf`bWrQHWCacMdT QVU@XfkoOoQ€UPk²smegM/w�þ{U#pPhNkmlnhAegXfXfQ€O+T egpRpPZ)`b^VegKN`iknU

URQ‹p³QVMoK�OoknUq^uen^V^
I

Q[ORQVh1Oo`ihNQH^ K]QVXfQVUcK�enM=XfegK
I

Q[hN`iQVZjWNenUPW!pPemWNWNQVh1pqegh1ZiQ#WNsoW8K[t QVXfQ

O+T QVvopRZ)km`ÕKAe²K]`)kmUdw

•/e OR`‹M
I

QVh]QVUq^>Q=QVUcK]hNQ%XfkoOoQ URk²scegM ´µpRh]`)±¨`iZ
I

QVln`
I

Qª¶|QVK Xfk¨ORQ=MoKN`iZ)`bW]e²KNQ[MRh‡´ÉURknU½pRh]`)À

±¨`iZ
I

Q[ln`
I

QH¶'Q[WrK™l
I

QVh
I

Q[Q{Oo`ihNQH^ KNQ[XfQVUcK1egM;UR`)±mQ[enM OoM;pRh]k¨^VQ[W]WrQ[MRhHw¨JSZ)ZiQDUdT e@h]`)Q[U te@±nkm`)h!eª±mQ[^

Zbe;URkgK]`)kmU ORQfWNMRp³QVhNÀ•MRKN`iZ)`bWNegKNQ[MRhuXf`iWNQ�QVU@µuMR±¨hNQ�WNMRh|^>Q[hrKAeg`iUPWuWNs¨WrK[t QVXfQ[W�O+T Q>vopRZikn`)K]egÀ

K]`)kmUd°oamMP`qQHW8K™l
I

Q[h
I

QVQ!egM-UP`)±mQ[egM Z)kmln`b^>`iQVZ\ORegUPW€ZiQD^Vk¨ORQ�OoM;WrsoWrK[t Q[X@Q�O+T QVvopRZ)km`ÕKAe²K]`)kmUdwoJLU

ŒÉen`ÕKH°CX%ˆ Q[XfQ ZiQ;WNMRp³QVhNÀ•MoK]`)Zi`bWNegKNQVMPh@O+T MRU WrsoWrK[t Q[X@Q pPenW]WNQ ZiQ pRZiMPWf^>Zbeg`ihfOoQ;WNknU7KNQVXfpPW
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Š •ßþ QVU%XfkoOoQ�URknUoÀÁpRh]`)±¨`iZ IQVln` IQ‹´ÉMoKN`iZi`iW]e²K]QVMRh ¶™OoM%pRh]k¨^VQ[W]WrQ[MRh+Ã

TRAP

CALL

Mode utilisateur
Mode noyau

brol = fopen ("/tmp/brol", ...);

Application

Bibliothèque

Système

Matériel

•/Q™X
I

Q[^VenUR`bWrXfQ™OoQ[WCK]h]enpPWCpqQ[hNXfQ>K�t e{KNkmMoKLpRh]knlmh]enX@XfQ OoQ!O
I

QVh]knMRKNQVhzWNknU@Q>v
I

Q[^VMoKN`iknU

p³knMPh‹Q>v
I

QH^>MoK]QVh|ZiQ ^VkoOoQ OoM7WNsoW8K[t QVXfQ-O+T Q>vopRZikn`)K]egKN`iknUdw'Š€Q X
I

Q[^[egUR`bWNX@Q�Ookm`ÕK ˆQ>K]hNQ-`iX@À

pPZ
I

Q[XfQVUoK
I

Q�OoQfŒÉe+~ ^VknU XfegK
I

Q[hN`iQVZiZiQ@enM UP`)±mQ[egM OoM pRh]ko^>Q[W]WNQVMRhH°+^VeghuZiQ[W�pPhNkmlnhAegXfXfQ[WDURQ

p³QVMP±nQVUcK ^VknURUPeªˆ ‰)KNh]Q ZiknhAW�OoQ=ZiQVMRh ^VknXfpR`iZiegKN`iknU Z»T enORhNQHWNWNQ7t e ZiemamMPQVZiZ)Q%`iZiW-ORQV±¨hNkmUcK�WNQ

YPh]enUP^A_RQVh�pqkmMRh�enpRp³QVZiQVhDZ)QHW!ŒµknUq^ KN`iknUPUPegZi`ÕK
I

Q[W�OoM‡WNsoW8K[t QVXfQ|O+T Q>vopRZikn`)K]egKN`iknU‰³³^VQVZbe-UdT Q[WrK

OdT en`)ZiZ)Q[MRhAW1pPemW1WrkmMR_Pen`ÕKAegYRZiQn°Rp³knMPh�OoQHW1hAeg`bWrkmUPW!OoQ|X�eg`iUcKNQ[UPegYR`iZi`ÕK
I

Q|OoM WNs¨WrK[t QVXfQ|O+T Q>v¨À

pPZ)km`ÕKAe²KN`iknUxQ>K=OoQ pqkmhrKAegYR`iZ)`)K
I

Q‡QVUcK]hNQ ±nQVhAWN`)kmUPW Oo`EM
I

QVh]QVUcKNQHWV°™^Venh ^VQ>KrK]Q enOoh]Q[W]WrQ‡pqQ[MoK

^A_qegURlmQVh!O+T MRURQu±nQ[h]WN`iknU ORM%WNsoW8K[t QVXfQ-t e@Z»T egMRKNh]Qnw

•ST emOoh]Q[W]WrQ1OoQDOoQ[WrKN`iUPegKN`iknU-OoM�K]h]enp�Q[WrK€WrKNko^�'
I

QVQ1ORenUPWLMPURQ{p³knhNKN`iknU-OoQ{ZieuX
I

Q[Xfkn`ihNQ

pP_csoWN`iacMRQ™OoQ€Zie�X�en^A_R`iURQ€acMR`¨UdT Q[WrK'en^V^VQ[W]Wr`iYRZiQSacMdT QVU‹XfkoOoQ URk²smenMd°[enpRp³QVZ
I

QVQ€Z)Q ±nQH^ KNQ[MRh

OdT `iUcKNQVh]h]MRpoKN`iknUqWD´É±nkm`)h!WNQ[^ K]`)kmU;šRw šRw šR°mpPenlnQuš²–¨¶ °oacMR`\Q[WrK™`iUR`)KN`begZi`iW
I

Q[Q�egM;O
I

Q[XfenhNhAeglmQ1OoM

WNsoW8K[t QVXfQuO+T Q>vopRZikn`)K]egKN`iknUdw
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•€s¨pR`bamMPQVXfQVUcK[°zMRU pRh]ko^>Q[W]WNMPW‹QHW8KfMRURQ;`iUPW8KAegUP^VQ;OdT MRU pRh]knlmh]enX@XfQ-Q[U�K]h]en`)U OoQ

W[T Q>v
I

Q[^VMoKNQ[h[w\„§Z'QHW8K|h]QVpRh
I

QHWrQ[UmK
I

Q‹enM UR`i±nQHegM OoM WrsoWrK[t Q[X@QfO+T Q>vopRZikn`)K]egKN`iknU pPeghuWNknU ^>koOoQ

´

()(

Z

]

dxZ

FªF

¶>°gWrQHWjORknURU
I

QVQ[W[°ªWNe{pR`)ZiQ™O+T QVv
I

Q[^VMoKN`iknUd°[Z)QHWC±ªenZ)Q[MRhAWj^VknMRhAegUcKNQHW/OoQHW/h]QVlm`iWrKNh]Q[WjOoM

pPhNko^>QHWNWNQVMPh[°gen`)UPWN`RacMRQ!pPenhLO+T enMoKNh]Q[WSOoknURU
I

QVQHWjh]QVZbe²K]`)±mQ[W1t eDZ•T
I

QVK]egK'^VknMRhAegUcKLOoM�WNs¨WrK[t QVXfQ'·

I
Q>K]egK1OoM%pRhNko^VQ[W]WrMPW[°¨Z)`bWrKNQ|OoQHW›Dq^A_R`iQVhAW knMR±mQVhNK]W[°oQ>K]^nw

þ{U=pRh]k¨^VQ[W]WrMqW!Q[WrK�^>h
I

Q
I

Q�pqegh{O+T egMRKNh]Q[W!pRh]ko^>QHWNWNMPWu´ÉW]egMRŒzZiQ|pRh]QVXf`iQVhH°RYR`iQVU Wgˆ MRhdÃâ¶ w³„§Z

QHW8K@WrMPW]^>Q[poKN`iYRZiQ-O+T)ˆ Q>K]hNQ�WNMPWrp³QVUqOoMd°/h]Q[O
I

QVX�egh]h
I

Qn°³Q>K‹OoQ hNQH^>QV±mkn`ihuOoQ[W
I

QV±
I

QVUPQVXfQVUcK]Wf´»Wr`)À

lmUPegMRvR¶€K]h]en`ÕKAegYRZiQ[W™OoQ�ŒÉed~ ^>kmU;emWrs¨UP^A_Rh]knUPQnw

¸DegUqW™Z)QHW1WrsoWrK[t Q[XfQ[W h
I

Q[^>Q[UcK]W[°ckmU;efOoQ[Mov UP`)±mQ[egMRv O+T Q>v
I

Q[^VMoKN`iknUD·

¯

ZiQ[W+pRh]ko^>QHWNWNMPW+^>ZbenW]WN`iacMRQHWV°

(i(

ZiknMRhAORW

FªF

°Vp³kmW]W
I

Q[ORenUmKd^A_Pem^>MRU�ZiQVMRhAWdOokmURU
I

Q[Q[W³pRh]knpRh]Q[W�³

¯

ZiQ[W{Kªˆ en^A_PQ[W1Z
I

Q[lPt Q[hNQHWV°okmM

()(

Z•‡,p

]

jx_{Y

FªF

°\acMR`CpqQ[MR±nQ[UmKDQ>vo`bW8K]QVh�egM‡WNQV`iU OoQf^A_PenacMRQ

pRh]ko^>Q[W]WNMPWuZiknMRhAO ´ÉORenUPW‹^VQ ^VemWV°j`)Z€s Q[U�e=egM Xfkn`iUPW‹MRURQ-pPenh‹pRh]ko^>QHWNWNMPW[°/acMR`
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Q>v IQ[^VMoKNQ'ZiQS^Vk¨ORQLOoQLZbe ŒµknUP^>KN`iknU

•\£q [¡

¶>°VacMR`gknUcK/ZiQVMPhdpR`iZ)QLpPhNkmpRhNQzX�eg`bWdpqeghNK]eglmQVUcK

KNknMRKNQ[W1Z)Q[MRh]W!ORknURU IQVQ[W[w

Î�Ï

ï

Ï)( *�� Ö:Ò+� ãCû ãùÚ¿ã�,‰Ý.-¿Ô~ã�àyÖ

•dQuWNsoW8K[t QVXfQ�ORQ�D³^A_R`)Q[h]W€ŒµkmMRhNUP`ÕK!MRU;Xfk¨O+t QVZiQD^VknXfXfkoOoQDOdT kmhNlcegUR`bWNegKN`iknU-OoQHW™`)URŒµknhNÀ

X�e²K]`)kmUPW pqQ[h]WN`bW8KAegUcKNQHWD´»^gT Q[WrK‹t e@OR`)h]QuOoknUcK™ZiefOoMRh IQ[Q�OoQ�±¨`)Q�QHW8K1WNMRp IQ[hN`iQVMRh]Q@t ef^VQVZiZ)Q�OoQ[W

pRh]ko^>QHWNWNMPWA¶ °²eª±nQH^SMRUPQ lmQ[WrKN`iknU#`)UPO IQVp³QVUPOPegUcKNQ™OoM�WrMPpRpqkmhrK'X�e²K IQVh]`iQVZ•wH•/Q pPZ)MPW'WNknMP±nQVUcKH°

Z•T kmhNlcegUR`bW]e²KN`iknU OoQ[W›D³^A_R`)Q[h]W™WNQ�ŒÉeg`)K{OoQDŒÉe+~ ^VknU%egh]YqkmhNQHWN^VQVUcKNQmw

•dQ WNsoW8K[t QVXfQ%OoQ2Dq^A_R`iQVhAW#ŒµknMRh]UR`)K-Z)QHW�WrQ[hN±¨`b^>Q[W

(i(

^>ZbenW]Wr`bacMRQ[W

FªF

WNMRh�ZiQ[WŠDq^A_P`)Q[h]W+·

^Vh IQHe²K]`)kmUd°cWNMRpRpPhNQHWNWN`)kmUd°oknMP±nQVhNKNMPhNQm°mŒµQ[hNXfQVKNMRh]Qn°op³kmWN`ÕK]`)kmURURQ[X@Q[UcK[°RZiQ[^>KNMRh]Qn° IQH^>h]`ÕK]MRh]Qnw

nÍDqU‡O+T MRUR`)Œµknh]X@`bWNQVh1Z•T Q[UPWNQVX‹YPZ)Q‹ORQ[W1h]Q[W]WNknMRhA^>QHW OdT Q[UmK]h IQVQ[W/�²WNknhNKN`iQ[W Q[U=MRU=Xfk¨O+t QVZiQ

^Vkn_ IQ[hNQ[UcK[°!Zbe½pRZiMRpPeghNK‡OoQHW‡WNs¨WrK[t QVXfQ[W ORQ Dq^A_R`iQVhAW=p³kmW]WVt QHOoQVUcK=Zbe½URkgK]`)kmUøOoQ Dq^A_P`)Q[h

WNp IQH^>`begZ²·³KNQ[hNXf`iUPegMov+°\WrkmMRh]`iW[°³OR`iW]acMRQ[W[°qX IQ[Xfkn`ihNQm°/wVw[wN¸�Q#X%ˆ Q[XfQn°\^gT Q[WrKDZiQ@WNsoW8K[t QVXfQ‹ORQ

Dq^A_P`)Q[h]WzacMR`RWNMRpRp³knhNKNQ™Zie�^VknXfX‹MRUP`i^[e²KN`iknU@`iUmK]QVhNÀ•pPhNko^>QHWNWNMPW[°Heª±mQ[^€Z)QHW1Dq^A_R`iQVhAWzWrp IQ[^>`begMRv

OoQ�K8s¨p³Q�pR`)p³Qn°qpR`ipqQuURkmXfX I
Qn°¨knM=WNk¨^�'mQ>KHw

Ž¨kmMPW›þ1UR`)v+°cZbe|pPZ)MRpqeghNK™OoQHWâD³^A_R`)Q[h]W WNp
I

Q[^V`ienMovfZ)`
I

Q[W€egMov-p
I

QVh]`)pP_
I

QVh]`bamMPQ[W'WNknUcK WN`ÕK]M
I

QHW

ORenUPW@Zie WNknMPWrÀÁenhNY³knh]Q[W]^>Q[UP^>Q-ORM�h
I

QVp³QVhNKNkm`)h]Q

œ: oœxð

w'Ž¨knMqW@•/`)U¨Mov+°zZiQ[W@pRh]k¨^VQ[W]WrMqW‹Q[Mov¨À

X%ˆ Q[X@QHW™WrkmUmK!h]QVpRh
I

QHWrQ[UmK
I

Q[W ^>kmXfX@QuOoQHW!WrkmMPWrÀ•h
I

QVp³QVhNKNkm`)h]Q[W€OoM%h
I

QVp³QVhNKNkn`ih]Q
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Š�T Q[WrK�Z•T egpRpPenhN`)KN`iknU OoQ[WDpRh]QVXf`iQVhAW{kmh]Oo`iUPegKNQVMPh]W[°Ct e hNQ[Zien`iW�Q>K-t e KNMRY³Q[W-t e ±c`bOoQm°³pPhNknÀ

lmh]enX@X
I

QHW{pqegh�K]enYRZiQ[egMRv OoQ-^VknURURQH^ K]QVMRhAWV°+pPMR`iW|pPegh|^[eghNKNQ[W�p³QVhNŒµknh
I

Q[Q[WDegM O
I

Q[YRMoK|OoQ[W

enURU
I

Q[Q[W!“g‘PwqŠ�T QHW8K1egMqWNWN`+Z»T egpPpPegh]`ÕK]`)kmU;ORM K]QVh]XfQ
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•LT egpPpPegh]`ÕK]`)kmU ORM K]h]enUPWN`iWrKNkmhDh]QVUqOo`ÕKuZiQ[Wukmh]OR`)UPegKNQ[MRh]WDpRZiMPW‰D³egYRZiQ[W[w+„§ZiW�p³knMP±ªen`)Q[UcK

X�eg`iUcKNQ[UPegUcK€ˆ Q>KNh]QL±mQVUPOoMqWV°ªQ>KzZ•T kmU|±¨`ÕK'egpRpqeghAeg`)KNh]QLpqkmMRhCZie{pRhNQ[Xf`»t Q[hNQLŒµkn`bWjZbe{OR`iWrKN`iUP^ K]`)kmU
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Zi`iW]e²K]`)kmUdw

º

U O
I

QLDPUR`)K‹OoknUP^fOoQHW�ŒÉegXf`iZ)ZiQ[W‹OoQ-WrsoWrK[t Q[XfQ[W[°³Q[U ŒµknUP^>KN`iknU OoQ[W‹^>knUcK]h]en`)UcKNQHW

acMR`dpdt Q[WNQVUcK!WrMRh!Q[Mov+w

Î�Ï

ì

Ï~Î l ØÁÙ Ø

9

ÜÍÒ£Ô€Õ~Ô~Ö�×1ÒwãbÜ à

Š€Q[W!WNsoW8K[t QVXfQHWSO+T Q>vopRZikn`)K]egKN`iknU U/T em^V^>Q[poKNQ[UcK!acMdT MRU%WrQ[MRZ\MoKN`iZi`iW]e²K]QVMRh|t e#MRU XfkmX@Q[UcK

OokmURU
I

Qmw/„§ZbWfWrkmUmKf^>kmUPW8K]hNMP`ÕKAW#enMoKNkmMRh@OdT MRUPQ X�en^A_P`)URQ ±¨`)hNKNMRQ[Z)ZiQ WN`iX@pPZ)Qm°CQVK#ŒÉem^>`iZ)`)KNQ[UcK

Z•T MRKN`iZ)`bWNegKN`iknUøOoQHW‡Oo`EM
I

QVh]QVUcK]W‡p
I

Q[hN`ipR_
I

Q[hN`bacMRQ[W[w™„§ZiW‡pqQ[MR±nQ[UcK ˆQVKNh]Q X‹MRZ)KN`)À»K²ˆ en^A_RQHWV°�X�eg`bW

UdT `iX@pPZ
I

Q[XfQVUcKNQ[UmK!pPemW™Z)QHW!URknKN`iknUPW!O+T MPW]eglmQVh™Q>K{OoQ�pRh]kgK]Q[^>KN`iknUdw

Î�Ï

ì

Ï�Ð

è

ØÁÙßÒwàâá ØÁÕŒãJÚ ãíü¿àyØ›Ý�ãCÖ�Ö,Ü�Ö

Š€Q[W/WrsoWrK[t Q[X@QHW+WrkmUcKdMoKN`iZ)`bW
I

Q[W\pRh]`iUP^>`ipPegZiQVXfQ[UmKjQVU�Xf`)Zi`)Q[Mu`)UqOoMPWrKNh]`)Q[Z»°>p³knMPhdZ)Q€^>knUcK]hªˆ kmZ)Q

OoQ!X�em^A_R`)UPQ[WrÀ•kmMoKN`iZiWzkmM@ORQ1Oo`iWNp³kmWN`ÕK]`ÕŒÉW€^>knXfpRZiQ>voQHWzQ>KS^>h]`)KN`bamMPQ[W'^>kmXfX@Q!ZiQ[WLMPWr`iURQHWL^A_R`)À

äHå•æ
ÓÕçcè§ÏRçÕé8ç)êµë ÏµÛPÏµçgèAì ÏÒí8î8Ð

å
Ô êiÜÉêiÔ

å
Ö



Å:Ænm8Æ/Âo�â¾ÁÄ��(Ê Äp� ����Âq� Ä��•Ä��(Ê4	 Ä���¾��qÉqÀLÂy½ Â1ÀLÉ›È

�

“

Xf`bacMRQ[W!QVK1Z)QHW!^>Q[UmK]h]enZ)QHW™U¨MP^>Z IQ[en`)h]Q[W[w

•ST kmYo¿8Q[^>KN`)ŒLOoM WrsoWrK[t Q[XfQuQ[WrK{OoQ|p³QVh]X@QVKrK]hNQ‹ORQ|h IQ[eglm`)h™Q[U=MRU%KNQ[X@pqW1lmenh]enUcKN`€t e�OoQHW

IQV± IQVUPQVXfQVUcK]Wj`bWNWNMPW'OoQ!^VenpoKNQ[MRhAWV°²p³knMRh'X�en`)UcKNQ[UR`ihCZbe�W8KAegYR`iZi`ÕK IQ ORM@pPhNko^>QHWNWNMPWC`iUPOoMPWrKNh]`)Q[Z

kmM%h IQ[pqkmUPOoh]Q@t e�OoQHW!egZbegh]XfQ[W�´

(i(

}

]s]

_

c

¥sjxr

!

FªF

¶ w

Š€QHWSWNsoW8K[t QVXfQ[WSWrkmUmK OoknUP^!ŒµknhNKNQVXfQ[UmK€knh]`)Q[UmK IQ[WCK]QVXfpPWrÀ•h IQ[QVZ•°gQ>K™Ookn`i±nQ[UmK1ˆ Q>KNh]Q›DqenYRZ)QHW

QVK K]knZ IQVhAegUcKAW egMRv pqegURURQHWVw

º

UxW]en^VhN`EDPQ‡ORknUP^ Zie�l IQ[U IQ[h]enZ)`)K IQ%QVK;Zbe�^VknU¨±¨`)±¨`begZi`ÕK IQ OoM

WNsoW8K[t QVXfQuegM;pRh]kNDRK1OoQuZ•T Q'K-^Vem^>`)K IQmw

ÎâÏ

ì

Ï)( *qãbà\rÁãbÜ¿àyÖôÚ¿ãs,‰Ý.-�ÔŒã�àyÖ

Š€QHW#WNsoW8K[t QVXfQHW|^>kmUmK]hªˆ kmZ)Q[UcK#OoQ lmhNkcW|Q[UPWrQ[X‹YRZiQ O+T `iUoŒµknh]X�e²KN`iknUqWV°C`)UcK]QVh]hNkmlnQ[enYRZiQ[W-t e

OR`iWrK]enUP^>Qmw

º

U e OoknUq^ Y³Q[WNkn`iU O+T MPU�K]QVXfpPW-OoQ%h IQVp³knUqWrQ;^>knMPhrKH°zeª±mQ[^ pqkcWNWN`iYR`)Zi`)K IQ%OoQ

Xf`bWrQft e!¿8kmMRhDt e‹Zieu±mknZ IQVQmwn•LT MoK]`)Zi`iW]e²K]QVMRh€UdT e|pPemWLY³Q[WNkn`iU OoQ�W]eª±nkm`)hL^VknXfXfQVUcK€Zbe|YqenWNQ{OoQ

D³^A_R`)Q[h]W€Q[WrK€kmhNlcegUR`bW IQVQ!OoQ�ŒÉe+~ ^VknU-`iUcKNQVh]URQm°mZiQ�WNsoW8K[t QVXfQ1h IQ[enZ)`bW]egUcKLZ)Q�X�enW]amMqeglnQ�OoQ�^VQ>KrK]Q

WrKNh]MP^>KNMRh]Qnw

¸�Q[W!WNsoW8K[t QVXfQHW ORQ�^VQ{K8s¨p³QuknUcK IQ>K IQ�^VknU'~ ^VMPW™pqkmMRh™Z)QHW!WrQ[hN±mQVMRhAW OoQ Dq^A_R`iQVhAW!OoQDK8scp³Q

ƒ¿n1„8¸�´

(i(

ƒ!Q[ORMRUPORenUmK5n1h]h]eªsoW kgŒ|„§URQVv¨p³QVUqWr`i±nQ ¸{`bWt'¨W

FªF

¶ w{Š€QVp³QVUPOPegUcK[°|t e7Z•T _RQVMRh]Q

em^ K]MRQVZiZ)Qm°o±¨M Zbe‹pPMR`iW]W]egUP^VQDOoQHW pRhNko^VQ[W]WrQ[MRh]W en^>KNMRQ[ZiW[°¨`)Z+QHW8K!^>kmMRhAegUcK™ORQD^VknUPWrKNh]MR`ihNQ�OoQ

K]QVZbW1WNs¨WrK[t QVXfQ[W™^>kmXfX@QuOoQHW1WNMRh]^VknMP^A_PQ[W™OoQ|WNs¨WrK[t QVXfQ[W l
I

QVU
I

Q[h]enMov+w

ÎâÏ

ì

Ïgf ]Šà£×�Ù¿Ö�×�Ý�Ò£ÔŒØÁÙ�Ù ãbÕ

Š€QHW WNsoW8K[t QVXfQ[W ^>kmUmK]hªˆ kmZ)Q[UcK OoQ‡lmh]enUPOoQ[W-YPenWNQ[W OoQ OokmURU
I

Q[Q[W X@koOo`ED
I

Q[Q[W-ORQ ŒÉe+~ ^VknU

K]h[t Q[W€Œµh
I

Q[acMRQVUcK]Qn°cQ>K1Ookn`i±nQ[UcK€lmenh]enUcKN`ih€MRU KNQ[XfpPW™OoQ�h
I

Q[pqkmUPWNQ1KNhHt QHW€^VknMRhNK[°¨Zbe#^Vkn_
I

Q[hNQ[UP^>Q

^VknUPWrK]enUcKNQ|OoQ|Zbe�YPemWrQ|ORQ‹OoknUPU
I

QVQHWV°oQVK{Zbe�h
I

Q[WNknZiMoKN`iknU;OoQ[W�^>knU£ÿP`ÕKAWVw+Š€Q[^V`dpPenW]WNQupPegh1Zbe

O
I

Q'DPUP`ÕK]`)kmU;OoQ�K]h]enUPW]en^ K]`)kmUPW™e²K]knXf`iacMRQHW™Q>K{OoQup³kn`iUcK]W!OoQuh]QVpPhN`bWrQmw

q = q1

livraison (c, p) += q
stock (p)           -= q

p = "Produit1"

c = "Dupont"

livraison (c, p) += q
stock (p)           -= q

q = q2

p = "Produit2"

c = "Durand"

Transaction 1 : Transaction 2 :

uJv4wyx
•Lh]koOoMR`)K]WZzE{

|}

~

W8K]k¨^�'+´
v

¶+• €

•t‚

x
Š€Zi`)Q[UmKAWaz

Zi`)±¨hAeg`bWrkmU/´nƒg°
v

¶…„Z†

‡‰ˆ

^VWrKNQ‹Š

n{`)UqWr`•°jORenUPWuZ•T QVvoQVXfpRZiQ-^>`)ÀÁOoQHWNWNMPW[°/^A_Pem^>MRURQ-ORQ[W�K]h]enUPWNem^ K]`)kmUPWuOokn`)K#^VknUPWNQVh]±nQ[hDZiQ

UPknX‹YPhNQ�OoQfpRh]koOoMR`)K]W|em^ KNMPQVZiZ)Q[X@Q[UcKuOR`iWNpqkmUR`iYRZ)QHWVw/Žo`LMRU pRh]k¨^VQ[W]WrMqWDORQ@XfkoOo`EDq^VegKN`iknU

I
Q[^A_RkmMRQ@enpRh[t Q[WDZbe;O

I
Q[^Vh

I
Q[XfQVUcK]egKN`iknU‡OoQ�Zbe;±²egh]`ienYRZ)Q

Y[Zzg—r

!

°dZiQ-WNs¨WrK[t QVXfQ@ORkn`)K|hNQHW8KAegMRh]QVh

Z•T
I

Q>KAe²K‹`iUR`)KN`begZ™OoQ[W|K]egYPZ)QHWVwz¸{Q X;ˆ QVXfQn°CWr` Z)QHW‹OoQ[Mov KNhAegUPW]en^>KN`iknUPWuW[T Q>v
I

Q[^VMoKNQ[UcK‹QVU pPegÀ

hAegZiZ»t QVZiQn°>ZiQ€WNsoW8K[t QVXfQSORkn`)K/lmenh]enUmK]`)hjamMPQSZiQ[WdXfkoOo`EDq^VegKN`iknUPWj^>kmUP^>MRh]h]QVUcKNQHWdX�eg`iUcKN`iQVUPOoh]knUcK

ZbeD^>kn_
I

QVh]QVUP^VQSOoQ Zie�YPemWrQm°[QVKzOokm`ÕK'W
I

QVh]`ienZ)`bWNQVh/ZiQ[WCOoQ[MovuKNhAegUPW]en^>KN`iknUPWCWN`cQ[Z)ZiQ[WCW[T QLM³QH^ KNMPQVUcK

WNMRhuZiQ#X%ˆ Q[XfQ#pRh]koOoMR`)K[°deNDPU acMRQfZbe ORQVMovo`»t QVXfQ@URQ�Wrkm`ÕK�pqkcWNWN`iYRZ)QfacMRQ�WVT `iZ'hNQHW8K]Q@emWNWNQV¾

Ä
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OoQupPhNkoOoMR`)K!QVU=WrKNko^�' egpPh[t QHWSZbefpRh]QVXf`»t QVh]Qnw

„8^>`cQVUq^>knh]Qn°¨t e1Z•T _PQVMRh]Q€em^ KNMPQVZiZ)Qm°[ZiQ[WCWrsoWrK[t Q[XfQ[W\K]h]enUPWNem^ K]`)kmURURQVZbW/WNknUcK/ZiQSpPZ)MPWCWNknMR±mQVUcK

^VknUPWrKNh]MR`)K]W!egM%OoQHWNWNMPW!OoQ|WNsoW8K[t QVXfQ[W l IQVU IQVhAegMov+w

Î�Ï

ì

Ï

ï Œ

3ãbÙ53 ã�à£×�Õ

•dQHW‹WNsoW8K[t QVXfQ[W|l IQ[U IQVhAegMRv‡WrkmUmK@^VeghAen^>K IQ[hN`bW IQ[W�pPegh‹Zie ^[egpPem^>`)K IQ‡t e‡en^V^VMRQV`iZiZ)`ih#WN`)X#MRZ)À

KAegU IQ[XfQVUcK1OoQ|URkmX‹YRh]QVMov MoKN`iZ)`bW]e²KNQ[MRhAW!Q'M\Q[^>KNMPenUmK{^A_qen^>MPU%ORQ[W™K²ˆ en^A_RQHW!Oo`‹M IQ[hNQ[UmK]Q[W[wo„§ZiW

WNknUcK-OoknUq^%X‹MRZ)KN`)À•MRKN`iZ)`bWNegKNQ[MRh]WfQVK-X‹MRZ)KN`)À•Kªˆ en^A_PQ[W[w'„§ZiW-ORkn`i±nQVUcK-Oo`bWrp³kmWNQVh-ORQ WrsoWrK[t Q[X@QHW

OoQ2Dq^A_P`)Q[h]WfWNknpR_R`bWrKN`bamM IQ[W[°CORQ%WNsoW8K[t QVXfQHW#O+T QVUcK]h IQ[Q[W/�²WNknhNKN`iQ[W‹±ªenhN` IQHWV°CQ>K-OoQ%URkmX‹YRh]QVMov

Ziknlm`i^V`)Q[ZiWD^>kmMR±¨h]enUmKDMRU‡lmh]enUPO=URkmX‹YRh]QfOoQ@ORknX�eg`iURQ[WDO+T egpRpPZ)`b^VegKN`iknUu· IQ[OR`ÕK]QVMRhAWV°\^>kmX@À

pR`iZbe²KNQ[MRhAWV°¨KAegYRZiQVMRhAW[°oZ)kmln`b^>`iQVZbW€lmh]enpR_R`bacMRQ[W[°oQ>KA^gw

Š€Q[W€WrsoWrK[t Q[XfQ[Wzp³QVMR±mQVUcKSOo`bWrp³kmWNQVhSORQ{^VenpPen^V`ÕK IQ[WC`iUmK]QVhAen^>KN`i±nQ[W{´µZiQ[W'MoK]`)Zi`bWNegKNQVMPh]W'pqeghNÀ

KAeglnQ[UcK�ZiQ[Wu^[egpPem^>`)K
I

QHW�OoQ�Zie;X�en^A_P`)URQm°+X;ˆ QVXfQ�WVT `iZiW�kmUmKuZ•T `iXfpRh]Q[W]Wr`iknU OoQ-Oo`bWrp³kmWNQVh|WN`)À

X#MRZÕKAegU
I

QVXfQVUcK‹OoQ KNknMRKNQ[W[°/QVK#p³QVMR±mQVUcK‹ZbegUP^VQVh‹WN`iX‹MRZ)K]enU
I

QVXfQ[UmK#pRZ)MqWr`iQVMRhAWupRh]ko^>QHWNWNMPW[°

acMdT `)ZbW‹^VknUcKNh²ˆ knZiQVUcK#ORQVpRMR`bW#Z)Q[MRh|K]QVh]X@`iUPenZb¶>°jQVK@OoQ�K]h]en`ÕK]QVXfQVUcK@pPegh#Z)knK]W ´ÉZ»T MoK]`)Zi`iW]e²K]QVMRh

UdT e|pqenW OoQ�^VknUcK]em^ K eª±mQ[^1WNknU pRhNkmlnhAegXfXfQ!QVUcKNh]Q�WNknU ZienUP^>Q[X@Q[UcK€Q>K!W]euKNQ[hNXf`iUPeg`bWNknUq¶>w

¬®­�•
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„§Z/W[T enln`)K1OoQuZ»T knh]lmenUR`bWNegKN`iknU Zbe@pRZiMPW!h
I

QVpPenUPOoMRQmwoJLZiZ)Q�Q[WrK{^Venh]em^ K
I

QVh]`iW
I

Q[Q1pPegh1WNknU%egYRÀ

WNQVUP^VQ1OoQ1WrKNh]MP^ K]MRhNQ!`iUcKNQ[hNURQmwn•dQ�WrsoWrK[t Q[X@Q™QHW8KLMRUPQ1^>knZiZiQ[^ K]`)kmU�OoQ1pRh]ko^
I

QHOoMRh]Q[W[°ª^A_qen^>MPURQ

±¨`bWr`iYRZiQ{OoQ1K]knMoK]Q[W€Z)QHWSenMoKNh]Q[W[°nQVK€p³knMR±²egUcK™egpRp³QVZiQVhSKNknMRKNQ�enMoKNh]Q1pRh]ko^
I

QHOoMRh]Q!amMP`qZiMR`³Q[WrK

MoK]`)ZiQnwC•/e WNQVMPZ)Q�YPenhNh]`»t QVh]Q@ORQ-pRh]kgKNQH^ K]`)kmU QHW8K#QVUcKNh]Q-ZiQ-Xfk¨ORQ�MoKN`iZ)`bW]e²KNQ[MRh‹QVK‹ZiQ-Xfk¨ORQ

URk²scegMdw

nÍDqU OoQ;h]egKN`iknURUqegZi`iWNQVh|Z•T
I

Q[^VhN`)KNMRh]Q OoQ KNQ[ZiW@WNs¨WrK[t QVXfQ[W[°j^VQVMov¨À§^>`™enOokmpoKNQ[UmK@UPe²K]MRh]QVZ)À

ZiQVXfQVUcK@MRURQ%W8K]hNMP^>KNMRhAe²K]`)kmU7`iUmK]QVh]URQ te KNh]kn`bW|UR`i±nQHegMov+°CX�eg`bW#^VQVZiZ)QVÀÁ^V`€UdT Q[WrK@OdT enMP^>MRUPQ

pRh]kgK]Q[^>KN`iknU%^>knUcK]hNQDZ)QHW!QVh]h]QVMRhAWVw

¯

•/e-pPhNko^
I

Q[OoMRh]QupRh]`)Uq^>`ipPegZiQ|Q[WrK�QVv
I

Q[^VMoK
I

Q[QuZ)kmh]W�OoQ#^A_qenacMRQ‹enpRpqQ[ZCWNsoW8K[t QVXfQ“³\^gT Q[WrK

Zie;OoQ[WrKN`iUPegKN`iknU ORM‡K]h]enp ^>kmhNh]Q[WNp³knUPORenUcK[w\Š�T Q[WrK�QVZiZ)Q�acMR`'egpRp³QVZiZiQ#Zbe pPhNko^>QHOoMRh]Q

OoQ|WrQ[hN±¨`b^>Qu^>kmhNh]Q[WNp³knUPORenUcK�t e@Z»T egpPpqQ[Z/WrsoWrK[t Q[XfQDOoQ[X�egUPO
I

Qnw

¯

•dQ[W;pRh]ko^
I

QHOoMRh]Q[W OoQ WrQ[hN±¨`b^>Q WNknUcK%O
I

Q[OR`
I

Q[Q[W egMýK]h]en`ÕK]QVXfQVUcK=OoQ ^A_PenacMRQ egpRp³QVZ

WrsoWrK[t Q[X@Qmw/•zknMPh|^>Q�ŒÉen`)h]Qn°jQVZiZ)QHWupqQ[MR±nQ[UcK#WVT egpPpRMRsnQ[h‹WNMRh‹OoQHW|pRh]ko^
I

QHOoMRh]Q[W�MoK]`)Zi`ÕÀ

K]eg`ih]Q[W[w

¯

•dQ[W1pRhNko^
I

Q[OoMPhNQHWSMoK]`)Zi`)K]eg`ih]Q[W!enW]WN`iWrKNQ[UmK!ZiQ[W™pRh]ko^
I

QHOoMRh]Q[W™OoQuWNQVh]±c`b^>Qmw
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Procédures
utilitaires

Procédures
de service

Procédure
principale

TRAP

ÎâÏ)^›Ï�Ð *�� Ö:Ò+� ãbûýãbÖ ãbÙ	Ý�ØßÜ¿Ý.-¿ãbÖ

þ{URQ|ŒµkmhNX�enZ)`bWNegKN`iknU=p³kmW]Wr`iYRZiQ#OoQ#Zie W8K]hNMP^>KNMRh]Q#^V`ÕÀ§OoQHWNWNMPW{^VknUPWN`bW8K]Q te WrKNh]MP^ K]MRh]QVh{ZiQ

WNsoW8K[t QVXfQzQVUupPZ)MPWN`iQVMRhAWd^>kmMP^A_RQHWV°>OokmUcK/^A_Pen^VMRURQLW[T enpRpRMR`iQLWrMPhdZie!^VknMP^A_PQ'`)XfX IQ[OR`iegKNQVXfQ[UmK

`iUoŒ IQ[hN`iQVMPhNQmw

•/Q‹pRh]QVXf`iQVh�WrsoWrK[t Q[XfQ te ˆQVKNh]Q#^VknU'~ ^VM Q>vopRZi`i^V`ÕK]QVXfQVUcK�QVU‡^VknMP^A_PQ[WDe
I

QVK
I

Q|ZiQ#WNsoW8K[t QVXfQ
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