2024/05/08 23:53 1/5 Mporpamma

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)

5. MnaH Kypca

2. Co3paHue/3aBepLueHne NOTOKOB

1. MexaHW3M 3anycKa rnoToka
2. KoppeKkTHoe 3aBepLueHne NoTOKOB:
o cancellation points
o interrupted exception
o npumepsbl Koga B glibc
3. CpaBHeHue pa3nun4Hbix notokoB (POSIX, boost, java)
4. MpobpocC NCKAOYEHNI MEX LY NOTOKaMM

3. MPMMUTUBBLI CUHXPOHU3ALLUM

1. Heobxo0aMMOCTb CUHXPOHM3ALMMN: MPOCTbIE FOHKW AaHHbIX
. Peanusauns npuMnTMBOB CMHXPOHM3AUUN: anropnTm BynoyHmnKa
3. Buabl MblOTEKCOB:

© PEeKYPCUBHbIE/HEPEKYPCUBHbBIE

o read/write

o spin

o futex
4. KoppeKTHble 3axBaT/0cBo6OXAEHNE NPUMUTNBOB
CAS-onepauum n aToMUKK
6. YC/NIOBHblE NepeMeHHbIe:

o ucnoJsib3oBaHme wait/notify

o Spurious wakeups

N

v

4. ANTOPUTMbI CUHXPOHU3aLUM

1. T'pybas

2. ToHKas

3. ONTUMKUCTNYHaA
4. JleHunBas
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5. Hebnokupytowas (napasinesns ¢ ORM)

5. ATOMapHble CHUMKU PerucTpoB

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

2. SWMR-peruncTpsl

3. Lock-free snapshot

4. Wait-free snapshot

6. OwunObKM || nporpaMMupoBaHus

1. OCHOBHbIe OLWMOKM MHOrOMOTOYHOIr0 MPOrPaMMNPOBAHMNS
o [OHKK paHHbIX (Data Race)
o B3anMHasa 6nokuposka (Deadlock)
o NoTepPSAHHbLIN CUFHAN
2. Cneundguyeckne ownbkm
o Peakuunsa NoToKa Ha CUrHan
o bnokuposku npu fork MHOrONOTOYHbLIX NPOrpamMM
o NMpobnema ABA
o NHBepcus NpMopuTeTOB

7. NMpocdunupoBaHue MHOroNOTO4YHbIX NPUIOKEHUN

1. CpencrtBa aHanmsa NPoM3BOAUTENBHOCTH
o Intel Parallel Studio
o Valgrind (mogynu callgrind, cachegrind)
o Google Profiler

2. lNpumep Noncka y3knx MecT

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

1. Mynbl NOTOKOB, KOPPEKTHOE 3aBepLUeHne nyna
2. KoHTposib 3agay Yepes Future
3. NoTokobe3onacHble KOHTENHepI

9. OpenMP u Intel TBB

1. 0O630p OpenMP:
o MapannesibHble CeKLnn
o 06/1aCTN BUANMOCTY NEPEMEHHbIX
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o OrpaHnYeHus
2. 0630p Intel TBB:

° anropuTMsl

o aNnoKaTopsbl

o fepeBbs 3ajau
0cobeHHOCTM NnaHupoBaHua (work stealing...)
flow graphs (napannens ¢ BPEL)

[¢]

[¢]

10. LLIabnoHbl || nporpaMmmupoBaHus

1. CTpyKTYypHble WabnoHbl:
o [lekoMno3numsa no 3afadyam
o [eomeTpunyeckas 4eKoMno3nums
o Recursive Data
o Pipeline
2. HekoTopble NporpaMMHble CTPYKTYpbI:
o Parallel loops
o Boss/Worker
3. Pa3Hoe:
o Double check
o Local Serializer

11. KnacTtepHble Bbl4UC/IE€HUS

1. Buabl KNnacTepHbIX CUCTEM:

o baslaHCMPOBKKU Harpyskun

o BbICOKON HafEXHOCTH

o BblyncanTenbHble
2. WcTopuna n Ha3HavyeHue cTaHgapTa MPI
3. ObmeH coobweHnamu:

o C 610K1poBKOM

o be3 610KNPOBKM

o OTJIOXKEHHble 3anpockl Ha B3auMoaencTeme
4. B3aMMoLencTBme rnpoLeccos:

o ['pynnbl 1 KOMMYHUWKaTOPbI

o Onepauun KOJIJIEKTUBHOIO B3aUMOAENCTBMA npoueccos

o Penykums
o BupTyasibHble TONOAOr MK
5. CpeacTBa aHann3a NPON3BOANTENLHOCTH:
o Jumpshot
o Intel® Trace Analyzer n Intel® Trace Collector

12. KoHceHcyc. CeTu MNMeTpm

1. JlnHeapusyemocTb
2. KoHceHcyc:
o KOHCeHcycHoe 4ucno RMW-pernctpos
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o YHuBepcanbHoCcTb CAS-onepaummn
3. Bepudukaunsa || nporpamm (cetu MeTtpn)

13. OnTuMu3auum B KOMNUAATOpPaAX

1. Cratuyeckue ontummnsayunm
2. ONTuMKM3aumn LMKJIIOB:
o Pa3BépTbiBaHMe
o [MoBTOpPEHME
o BblHeceHue nHBapunaHTa
3. JIT-onTumm3saunn
o ObbegmHeHme 3axBaTa NPUMUTMBOB
o ONTUMMNCTUYHBIN 3axBaT
o AjanTuBHbIE BNOKMPOBKU
o 3aMeHa BUPTYyasibHOr 0 BbI30Ba

14. TpaH3aKUuUOHHaA NaMATb

1. Npes transactional memory
2. Software transactional memory
3. Hardware transactional memory:
o [Mpumep Ha npoTokone MESI
o HemHoro o bapbepax (store/load)
4. TMpenmyLiecTBa N Kpyr 3agad

15. ACUHXPOHHbIA BBO/BbIBOA,

1. bnokupytowmin/HebnoknpyoLwmnn

2. C/HXPOHHbIN (peakTop)/aCUHXPOHHbLIN (MPoaKTop)

3. MNpenmywecTBa aCUHXPOHHON paboTbl 1 peanmn3aumsa Co CTOPOHbLI OnepaLnoHHON CUCTEMBI
4. BnbanoTekn aCMHXPOHHOr0 BBOAA/BbIBOAA

16. Wait-free MRMW CHUMOK perucTpos

1. HanomuHaHne o MRSW anroputme
2. Nepexop k bounded Bepcuu Ha BuToBbIX handchake
3. PacwwnpaHne go MRMW

17. CpeacTBa NOUCKa OLLIMOOK

1. Google Thread Sanitizer
2. Intel Parallel Studio
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3. Valgrind (mogynb helgrind)
4. Mpumep ncnosib3BoaHNA

18. Lock-free usHyTtpm

1. User-space RCU

2. CxeMmbl ynpaBneHus naMaTbio:
o Tagged pointers
o Hazard pointer
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