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NporpaMmMa

1. BBepeHue

1. TeHOeHUUN Pa3BUTUS BbIYNCAUTENBHBIX CUCTEM, 0byCnaBamnBaoLwme HeobxoaMMoCTb
npUMeHeHs pacnpenenéHHblx (mapannesibHbiX) MeTOL0B BblYUCAEHWA. MpuMepsl
BbIMMC/INTENIbHO EMKMX 3aay U3 pa3HbiX 06nacTen Hayku.

2. Knaccngumkauus napannenbHelx cuctem (SIMD, MISD..., SMP, MPP)

3. CoBpeMeHHble BbICOKOMPOM3BOAUTESIbHBIE CUCTEMBI: HAYMHasA OT paclimpeHuin SSE, vyepes
MHOr0A4EPHOCTb K y3/1aM KJlacTepoB

4. TloHATUA ycKopeHus, 3 eKTUBHOCTN (3aKoH AMaana)

MHoronoTo4HOCTb nan IPC

6. naH Kypca

v

2. Co3paHue/3aBepLueHne NOTOKOB

1. MexaHun3M 3anycKa noTokKa
2. KoppekTHOe 3aBepLueHne NoTOKOB:
o cancellation points
o interrupted exception
o npumepsbl Koda B glibc
3. CpaBHeHue pa3nun4yHblx notokos (POSIX, boost, java)
4. MpobpocC NCKNIOYEHNI MeXaY NOTOKaMM

3. MPpUMUTUBBLI CUHXPOHMU3ALLUM

1. HeobxoAMMOCTb CUHXPOHM3ALMMN: NPOCTbIE FOHKW AaHHbIX
. Peanusauns npuMnMTMBOB CUHXPOHM3ALUN: anropnTm BynoyHmnKa
3. Buabl MblOTEKCOB:

© PeKypCUBHbIE/HEPEKYPCUBHbIE

o read/write

o spin

o futex
4. KoppeKTHble 3axBaT/0ocBob0OXAEHNE NPUMUTMBOB
CAS-onepauum n aToOMUKN
6. YC/NI0BHbIe NepeMeHHble:

o ncnonb3oBaHue wait/notify

o Spurious wakeups

N

v

4. ANTOPUTMbI CUHXPOHU3aLLUM

1. T'pybas
2. ToHKas
3. ONTUMKUCTMYHasA
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4. JleHnBas
5. Hebnokupytowas (napasinesns ¢ ORM)

5. ATOMapHble CHUMKU PerucTpoB

1. Knaccudgmkaums anroputmos:
o lock-free
o wait-free

2. SWMR-perunctpel

3. Lock-free snapshot

4. Wait-free snapshot

6. OKMOKM || nporpaMmMupoBaHus

1. OCHOBHbIe OWNOKM MHOrONOTOYHOr0 NMPOrpPaMMMpPOBaHMA
o [OHKW aaHHbIX (Data Race)
o B3anmHasa 6nokuposka (Deadlock)
o NloTepPSAHHbLIN CUrHAN
2. Cneuundmyeckme ownbku
o Peakuusa noToKa Ha CUrHan
o bnoknposku npu fork MHOrOMNOTOYHLIX NPOrpaMm
o NMpobnema ABA
o NHBEpCMS NPMOPUTETOB

7. NMpocdunupoBaHne MHOronoOTOUYHbIX NMPUITIOXKEHUHN

1. CpencTBa aHanu3a Npov3BOAUTENBHOCTU

o YTunuta time

o Intel Parallel Studio

o Valgrind (monynu callgrind, cachegrind)
2. lMprmep nomncka y3Knux mect

8. Java.util.concurrent u Fork-Join Framework

1. Myfbl NOTOKOB, KOPPEKTHOE 3aBepLUeHne nyna
2. KoHTposib 3agay Yepes Future
3. MNoTokobe3onacHble KOHTENHEPSI

9. OpenMP u Intel TBB

1. 0O630p OpenMP:
o MapaniesibHble CeKLNn
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o 061aCcTV BUAMMOCTU MEPEMEHHbIX

o OrpaHu4eHus
2. 0630p Intel TBB:

° aNropuTMbl

° afinoKaTopsbl

o fepeBbs 3ajau
ocobeHHOCTM NaHupoBaHua (work stealing...)
flow graphs (napasnens ¢ BPEL)

[¢]

[¢]

10. LLIabnoHbl || nporpaMmmupoBaHus

1. CTpyKTYypHble WabnoHbI:
o [lekoMno3numsa no 3agadyam
o [eomeTpnyeckasa 4eKOMNOo3nLns
o Recursive Data
o Pipeline
2. HekoTopble NporpaMMHble CTPYKTYpbI:
o Parallel loops
o Boss/Worker
3. Pa3Hoe:
o Double check
o Local Serializer

11. KnactepHbie BblYUC/I€HUA

1. Buabl KNacCTePHbIX CUCTEM:

o baslaHCMPOBKWN Harpys3Ku

o BbICOKOW HafEXHOCTU

o BolyncnnrenoHble
2. WcTtopuna n HasHaveHne cTaHgapTa MPI
3. ObmeH coobieHnamMu:

o C 6n0oKupoBKom

o be3 610KMpoBKY

o OT/I0XKEHHbIe 3anpockl Ha B3aMMoaencTBme
4. B3anmopLencTBue npoueccos:

o ['pynnbl 1 KOMMYHNKaATOPbI

o Onepauun KoNIeKTUBHOro B3aMMo4eNncTBMS NpoLLeccoB

o Pegykums
o BupTyasibHble TONOMOrnn
5. CpencTBa aHasM3a NPoU3BOANTENbHOCTN:
o Jumpshot
o Intel® Trace Analyzer u Intel® Trace Collector

12. KoHceHcyc. CeTu lNMeTpm

1. JlnHeapusyemocTb
2. KoHceHcyc:
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13

14

o KOHCeHCycHoe 4ucno RMW-pernctpos

o YHuBepcanbHocTb CAS-onepaummn

. Bepudukaumsa || nporpamm (cetu MeTtpu)

OonTuMM3auum B KOMNUAATOPAX

. CTaTumyeckne ontummsaumm
. OnTuMmMsaumMm LNKNOB:

o Pa3BépTbiBaHNe
o oBTOpPEHME
o BblHeCeHne NHBapuaHTa

. JIT-onTuMn3aymnm

W

15

Ll

16

N

17

N

o ObbeamHeHne 3axBaTa NPUMUTMBOB
o ONTUMWUCTUYHBIA 3axBaT

o AjanTuBHble 610KNPOBKY

o 3aMeHa BUPTYyanbHOro Bbi30Ba

TpaH3aKUWOHHAaA NaMATb

Npes transactional memory
Software transactional memory
Hardware transactional memory
MpenMyLLecTBa 1 Kpyr 3agad

ACUHXPOHHbLIX BBOJA,/BbIBOA,

Bnoknpytowmin/HebnoknpyoLnin

CUHXPOHHbIN (peakKTop)/aCMHXPOHHLIN (MpoakTop)

|_|p6VIMyLLI,eCTBa aCI/IHXpOHHOI7I pa60TbI n peanmsayna Co CTOpPOHbI OI'IepaLI,I/IOHHOVI CNCTeMbI

BubnnoTekn acMHXPOHHOro BBOLa/BbIBOAA

Wait-free MRMW CHUMOK peructpos

. HanomuHaHne o MRSW anroputme

. Mepexopn K bounded Bepcumn Ha buToBbIX handchake

. PacwwmpaxHne po MRMW

CpencTBa noucka ownbok

. Google Thread Sanitizer
. Intel Parallel Studio
. Valgrind (Mogynb helgrind)
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4. Mpumep ncnosib30BaHNA

18. Moaenb naMATH

YCTPONCTBO K3LWen npoLeccopa

Mpumep Ha npoTokosie MESI

bapbepbl namsaTn (store/load)

Mognenu namaTu: Sequential consistency...
Acquire/release cemaHTuMKa

vk wh e

19. Lock-free nsnytpm

1. User-space RCU

2. CxeMbl ynpasJieHUs NaMATbIO:
o Tagged pointers
o Hazard pointer

20. Mopenb aKTOpoOB

1. Cytb Mogenu
. [puMeHeHne B COBPEMEHHbIX fA3blKax
3. WabnoHbl npumMeHeHuns

N

21. CucteMHana apxuTeKTypa

1. KomnoHeHTHbIN nogxog (Layers, DTO...)
. CepBucHbin noaxon (Services, ESB...)
3. Jlornyeckas n usmyeckas apxmuTekTypsbl

N
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