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DOHJT OLIEHOUHBIX CPE/ICTB IS IPOBE/ICHUS IIPOMEKYTOUHOM
aTTecTally 00yYarOLIMXCs 110 JUCUHUILTMHE (MOIYTIO)

BLICOKOHDOH3BO}]HT9JIbele BbBIYHCJIECHH S

(HaMMEHOBAHME AMCUMILINHBI)

Conepxanne ponna onenoynsix cpeacts (GOC) cooTBeTCTBYET TpeOoBaHUSIM
(hezlepaIbHOrO TOCYIApCTBEHHOrO 00Pa30BaTEIBHOIO CTAHAAPTA BBICIIETO obpaso-
Banus (PI'OC BO) no nanpasienuto noxrorosku 09.04.01 «Mudopmarrka U BbI-
YMCIIMTEIbHASA TeXHUKa», y4eOHOMY IIaHy 110 HampaBjieHHIo Ioarotosku 09.04.01
«ndopmaTKa U BEIYMCIIMTEIbHAS TEXHUKA.

Paspa6orannsie @OC 06:1a1a10T HEOOXOIUMO# TTOTHOTON U SBISIOTCS aKTy-
aJbHBIMH JUISL OLICHKH KOMIIETEHIINH, OCBAMBAEMBIX OOYHYAIOMIMMHUCS TIPU M3YYEHUH
JUCIMIINHBL - «BBICOKONPOM3BOIMTE b HBIE BBIUKCIIEHUS». Paspaboranusie ®OC
TIOJTHOCTBKO COOTBETCTBYIOT 3ajadaM Oyaylled npodeccHoHaIbHON IesTeIbHOCTH
oOyu4atoruxcs, ycranopiaeHHIX PI'OC BO no Hanpapiennio moarotosku 09.04.01
«Mudopmarrka 1 BelYUCIUTEIbHAS TeXHUKa». B cocrase ®OC IIPUCYTCTBYIOT Olle-
HOYHbIE CPE/ICTBA B BU/IC TECTOBBIX 3a/[aHUH U KOHTPOJBHBIX BOIIPOCOB Pa3IMYHOIO
YPOBHS CJIO)KHOCTH, KOTOPBIE IO3BOJISIOT IIPOBECTH OLEHKY ITOPOTrOBOTO, MPOIBUHY-
TOT'O ¥ NIPEBOCXO/IHOIO YPOBHENH OCBOCHUS KOMIIETEHIIMN TIO IUCIIUTIIHHE.

®OC obnanaror HeOOXOAUMOI CTENEHBIO TPUOIMKEHHOCTH K 3a1a4aM Oymy-
el npopecCHOoHaTBHON AEATENLHOCTH O0YJaIOMIMXCS, CBS3aHHBIM CO CIIOCOBHO-
CTBIO OPraHM30BBIBATH PA0OTYy MalbIX KOJJIEKTUBOB WCIIONHUTENEH, MPUHUMATH
YTpaBJIeHYECKHE peIeHHs B chepe NpopeccHOHAIBHOM [esTelbHOCTH, pa3padaThl-
BaTh IIPE/UIOKEHUS 110 COBEPIIEHCTBOBAHUIO BBICOKOIPOM3BOAUTEIBHBIX BBIYHCITH-
TEJIbHBIX CUCTEM.

CyuiecTBeHHBIE HEIOCTATKH OTCYTCTBYIOT.

3akmoyenue. YueOHO-MeTOMYeCKass KOMUCCHUS elaeT BBIBOA O TOM, YTO
[IPE/ICTABICHHBIE MaTepUalbl COOTBETCTBYIOT Tpebosanusam ®I'OC BO no nanpas-
nennio noarotosku 09.04.01 «Mupopmatyka U BBIMHCIUTEIbHAS TEXHUKA» U PEKO-
MEHYIOTCS JUUIsl UCIIOIb30BaHUs B y4eOHOM Ipoliecce.

PaccmoTpeHo Ha 3acesianuu  yueGHO-METOAMYECKOH KOMMCCHM HMHCTHTYTA

KT3U or «31» aBrycra 2017 r., nporokon Ne 8.
[Ipencenarens YMK uncrturyra KT3U /7/ B.B. Poauonos
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BBenenue

@oHJ OLICHOYHBIX CPEACTB [JIsi MPOBEICHHS NPOMEXKYTOUYHOM aTTECTALIUU
oOy4Jarommxcs Mo JUCHUIUIMHE «BBICOKONPOU3BOAUTENbHBIE BBIYUCICHUS» — ITO
KOMIUIEKT METOJWYECKUX M KOHTPOJIbHO-U3MEPUTEIIbHBIX MAaTEpUAIOB, MPEIHA3HA-
YEHHBIX JJIS1 ONPEACIICHUs] YPOBHS C(HOPMHUPOBAHHOCTH KOMIICTCHITNM, OTICHUBAHMSI
3HaHUMW, YMEHU, BIAJICHUN HA Pa3HBIX 3Tanax OCBOCHUS NUCIUIUIMHBI JIsl IPOBEIE-
HUS IPOMEKYTOYHOM aTTecTaluy 00y4YaromuXcs o TUCIUILINHE.

OOC TIA saBnsieTcsi COCTaBHOM 4acThlO0 Y4€OHOTO M METOAMUYECKOro odecreye-
HUS TIPOTPaMMbl MarucTpaTypsl 1Mo HanpasiaeHuo moarotosku 09.04.01 «Mudopma-
THUKA U BBIYUCIIUTEIbHAS TEXHUKAY.

3agaun ®OC no nucuuruinHe «BhICOKOTTPOU3BOAUTEIBHBIE BEIUYUCICHUS:

— OIICHKA 3aIlJIAHUPOBAHHBIX PE3YJIHTATOB OCBOCHUS JUCIMIUIMHBI O0ydYaro-
IIUMHUCS B TIPOLIECCE U3YUYEHUS NUCIUIUIMHBI, B COOTBETCTBUH C pa3paOOTaHHBIMU U
MPUHATHIMA KPUTEPUSMHU 110 KAXKIOMY BUAY KOHTPOJIS;

— KOHTpPOJIb U YINPaBJIEHUE MPOIECCOM MPUOOPETEHUST 00yJaroMMucs Heoo-
XOJIMMBIX 3HAHWM, YMEHUMN, HABBIKOB U (POPMUPOBAHUS KOMIIETEHIIUN, ONpeIeIeH-
Hbix B @®I'OC BO no HampaBiieHHIO TOATOTOBKH

®OC TIA no aucuuriiae «BbICOKOPOU3BOAUTENBHBIE BBIUUCICHUS» CPOp-
MHUPOBAH Ha OCHOBE CJICIYIOIINX OCHOBHBIX MTPUHIIUIIOB OLICHUBAHMUS:

— MPUTOIHOCTU (BaIMIHOCTU) (OOBEKTHI OLIEHKH COOTBETCTBYIOT MOCTAaBJICH-
HBIM IIeJIIM 00yUYeHUs);

— HaJIeKHOCTH (MCTIOIB30BAHUS €AMHOOOPA3HBIX CTAHIAPTOB U KPUTEPHUEB IS
OLICHUBAHMS 3aIUIAHUPOBAHHBIX PE3YyJIbTATOB);

— 3 (HEKTUBHOCTH (COOTBETCTBUSI PE3YJIHTATOB JACATEILHOCTH MOCTABICHHBIM
3a/1a4am).

®OC ITA no gucuumimHe «BBICOKOTPOU3BOAUTEIBHBIE BBIUYMCICHUS) pa3pa-
ootan B cooTBercTBUM ¢ TpeboBaHusiMu @I'OC BO mo HampaBieHHIO MOATOTOBKU
09.04.01 «MuadopmaTtuka U BBHIYUCIHUTENbHAS TEXHHUKA» I aTTECTAIllMd 00y4aro-
IIMXCSI HA COOTBETCTBUE WX MEPCOHAIBHBIX JOCTUKEHUN TPEOOBAHUSIM MOITAIMHOTO
bopMHUpPOBaHUS COOTBETCTBYIONIUX COCTABJISIFONIUX KOMIETEHIIMNA U BKIIOYAET KOH-
TPOJIbHBIE BOMPOCHI (MJIU TECThI) U TUIOBBIE 3aJaHUs, HEOOXOAUMBIC ISl OIEHKU
3HaHUW, YMEHUN M HABBIKOB, XapaKTEPU3YIOIIMX ATanbl (OPMUPOBAHUS KOMIIETEH-

UN.



1. ®opMBbI NPOMEKYTOUHON ATTECTALMHU MO AUCIUNJINHE
HuciumirHa «BbICOKOMPOU3BOIUTEIbHBIE BBHIYUCICHUS» H3ydaeTcs B 3 ce-
MecCTpe IIpHu 0YHOM opme 00yUeHHUs U 3aBEepIIAETCS MPOMEKYTOUHOM aTTecTaluen B

dbopme rK3aMeHa.

2. OueHoYHbIe CpeaCcTBA /sl MPOMEKYTOYHOM aTTecTAlNU
OneHOYHBIE CpeaCTBA ISl MPOMEXKYTOUHON aTTECTAllMU MO JUCHUIUINHE «BbI-

COKOIIPOU3BOAUTCIIbHBIC BEIYUCIICHUA IIPU OYHOH (I)opMe 06yquH5{.

Tabmuia 1
O1neHoYHBIEe CPENICTB I TPOMEXKYTOUHOM aTTecTaluu
(ounast hopma oOyueHuUs1)
. OneHOYHbBIE
Ne /i Cemectp dopma NpOMEKYTOYHOM aTTECTALUN
cpencTBa
1. 3 DK3ameH OOC ITA

3. IlepeueHb KOMIETEHIUI ¢ YKa3aHHeM 3TanoB Ux ¢GopMUpoBaHus B
npouecce 0CBOCHUS JMCIHUIIIMHbI
[lepeyeHb KOMIETEHIMI U UX COCTABJISAIOIINX, KOTOPBIE JOJDKHBI ObITH CHOPMHUPO-
BaHbI [IPY U3YYEHUHU TEMbI COOTBETCTBYIOLIETO pas3ziera JUCIUIUIAHBI « BEICOKOIIPOHU3BO-
TUTENbHBIC BEIYUCIICHUS, IPEICTABIICH B TaOIHIIE 2.
Tabmuna 2
[lepeueHb KOMIETEHIIMIA 1 ATAIBI UX (HOPMUPOBAHUS

B MPOLIECCE OCBOCHUS AUCHUTUIAHBI

OTtan B
Ne| opmu- Koxa dopmupyemoii dopma mpoMme-
HanmenoBanue pazgena | KOMIETEHIIMH (COCTaB- | )KyTOUHOMU aTTe-
/1| pOBaHUS .
(cemectp) JISFOIIEH KOMITIETEHIUH ) CTalluu
1 3 HavanpHble TOHATHS U [1K-7 [K-7.3 DK3aMeH
MPEANOCHUIKU
2 3 [IpencraBurenu napai- [1K-7 [1K-7.3, DK3aMeH
JIETIbHBIX CUCTEM IIK-7.Y
3 3 [TamsTh, cynepmnpoueccopsl (ITK-7 I1K-7.3, DK3aMeH
IIK-7.Y
4 3 Jlanuble u 3agaun, makeTsl |[1K-7 [1K-7.3, DK3aMeH
JUTS pa3pabOTKHU Tapai- [IK-7.Y,
JIEJIbHBIX MTPOrpaMM IIK-7.B
5 3 [TapannensHbie mukiasl 1 (ITK-7 I1K-7.3, DK3aMeH
3ampockl, TPOrpaMMHpPOBa- [IK-7.Y,
HUE BUAECOKAPT I1K-7.B




6 3 [Tpuknanusie 6ubamorexku (I1K-7 [1IK-7.3 DK3aMeH
NVIDIA CUDA

7 3 bubnmnoreka 1ma0dioH0B I1K-7 I1IK-7.3 OK3aMeH
Thrust

4. Onucanue mokasarejeil U KpUTepHeB OLEHUBAHUSI KOMIETEHUHA Ha

PA3JINYHBIX ITalax ux (l)OpMI/IpOBaHI/IH, OnucCaHud NIKAJbI OICHUBAHUA

Ilokazarenu u KPpUTCPHUHN OLICHUBAHHA C(l)OpMI/IpOBaHHOCTI/I KOMﬂeTeHHI/Iﬁ Ha

sK3aMeHe, IIPUBE/ICHBI B Ta0uIIe 3.




[loka3zarenu n KPpUTCPHUU OLICHUBAHHA C(i)OpMHpOBaHHOCTI/I KOMH@TGHHI/Iﬁ Ha 3K3aMCHC

Tabmuua 3

Kon dhopmupyemoit kom-

Iloka3arenu orieHUBaHUA

Ne | Oranm hopmupoBa HeTerwn (CocTapnstio- | KpuTepuu oleHHBaHus (nnaHupyembie pe3yJILTUaTLI 00y4eHMS) _
n/n | Hus (cemectp) . . IIponBunythill ypo- | IIpeBocxonHbIi ypo-
1Ieil KOMITETEHIIUN ) [ToporoBslii ypoBeHb
BCHb BCHb
1. 3 TIK-7 TIK-7.3 TeopeTquCKHe HaBBIKH |- 3HATh TEHICHINH Pa3BHU- |- 3HATh MPUHIUIBI IOCTPO- |- 3HATH (PYHKIUOHUPOBAHHS
K-7.Y THSA U KIJIACCU(UKAIIIIO enns 1 pyakunonnposanus [DAP u [IMA;
MapauIeNbHBIX CHCTEM; APXUTEKTYPHI MAPAJIICb- |- 3HATH MPHUHIIUIEI HCIIOIb-
- 3HaTh DJIEMEHTHI TEOPUH  |HBIX ITPOTPAMM: 30BaHUs NPUKJIITHBIX OMO-
KOMMYTAaIlMOHHBIX ceTel; |- 3HaTh cTaHaapT OpenMP; |nmuorexk NVIDIA CUDA u
- 3HATh COCTAaB OMOJIMOTEK |- 3HATH NPUHIIMIIGI yIIpaB- |madiaoHoB Thrust
rapajjiejIbHOro IporpamM-  [JICHUs 3ajja4amMu - yMEHHE OOBSICHUTHh MPUH-
MHPOBaHHS - yMEHHE OOBSICHUTD (QYHK- |LIUIIBI
- yMeHHE OOBSICHUTD J10- LIAOHUPOBAHUE NTAKETOB IIPOrpaMMHUPOBaHUSA
CTOMHCTBA U HEJIOCTATKHA MPICH u MPILNET BUJICOKAPT
MIpeACTaBUTENECH TTapa-
JIETIbHBIX CUCTEM;
- yMeHHE OOBSCHUTH MIPUH-
LIUITBI TOCTPOCHUS MHOTO-
YPOBHEBOU MaMsTH;
- YMEHHE 00BACHUTD CTPYK-
Typy OubnnoTex mapasi-
JIEIbHOTO MPOTPaMMHUPOBa-
HUA
2. 3 TIK-7 TIK-7B HpaKTI/I‘leCKI/Ie HaBBIKU |Bradems nasvikamu. Bnaoemw nasvikamu: Bnaoemv nasvikamu:.
- OUEHKHM TPOU3BOJUTEIIb-|- PEIICHNS TUIIOBBIX 337134 C|- MPOrPaMMHPOBAHUS
HOCTH TapaJuIeNIbHBIX CH-|HCHOJIB30BaHUEM IIaKeTOB|Buaeokapt nVidia
CTEM; MPICH u MPIL.NET
- aHain3a apxXUTEKTyp Cy-
NIepIPOLIECCOPOB;
- paboThl C pa3aeIsieMbIMH
JaHHBIMA W T1apaJlJICJIbHBI-
MU IIUKJIaMHU




dopMUpoBaHUE OIEHKH TP MPOMEKYTOYHOM aTTeCTalldd M0 UTOraM OCBOE-

HUS JUCHUIUIMHBI 3aBUCHUT OT YPOBHS OCBOCHHUS KOMIICTCHIIMH, KOTOpBIC OOydaro-

IIUHCS TOJKEH OCBOUTH IO TaHHOM AucHuIuInHe. CBsI3b MEKy HTOTOBOM OIIEHKOU U
YPOBHEM OCBOCHHS KOMITCTCHIIMH (IITKaJla OIICHUBAHUs) TIPeICTaBlIcHa B Ta0iuIe 4.

Tabanma 4

Omnuncanue mIKajbl OLICHUBAaHU

[Ixana oneHuBaHus

OnucaHue OlIEHKH B TPEOOBAHUSX K YPOBHIO

Bripasenue B 1 00bEMY KOMIIETCHITHI

CnoBecHoe BBIPAKCHUC

Oasutax
OcCBOEH NMPEBOCXOIHbIN VPDOBEHDb BCEX KOM-
OT1ian4yHO ot 86 10 100 up A M o
HCTCHINH (COCTABIISMIONINX KOMITCTCHIIHH)
OCBOEH NPOABUHYTHIN YPOBEHD BCEX KOMIIE-
Xopouio ot 71 no 85 POABHIY yp

TCHIUI (COCTABIIAIOMINX KOMITETCHITUH)

OcBo€H MOpoOroBbIii ypOBEHb BCEX KOMIIE-

VY nosnerBoputesnbHo | oT 51 10 70 . .
TEHIUN (COCTABIISIOIIMX KOMITETCHIIHIA)

He ocBoeH moporoBblii ypoBEHb BCEX KOMIIE-

HeynosnerBopUTEIbHO 10 51 . .
TEHIUK (COCTABIISIOIIMX KOMITETCHIIHIA)

5. Meroanueckue mMaTepualjibl, Onpeaessiiolue NMpPoueAypy OUeHUBAHHUS
3HAHMH, YMEHUH, HABBIKOB M (WJIM) ONbITA AEATEJbHOCTH, XapPaKTEePHU3YIOLIUX

Tanbl (OPMHUPOBAHUA KOMIIETECHIMA

dopMHUpOBaHUE OLIEHKH I10 PE3YIbTaTaM TEKYLIET0 KOHTPOJISI YCIIEBAEMOCTH U
MMPOMEKYTOUYHOW ATTECTALIMM MO UTOTaM OCBOCHUS JIMCUMILUIMHBI «BBICOKOTTPOU3BO-

JUTENIbHBIC BHIYUCIICHUS MIPUBEACHO B TabJIHIIE .



Tabmuma 5

CDOpMHpOBaHI/IC OLICHKH I10 UTOr'aM OCBOCHHA JUCHUILIMHBI

PeiitunroBsie nokaszarenu
—
s s £
HaumeHOBaHUE = = § e é E i §
KOHTPOJIBHOT'O MEPOIPHUSITHS = ‘E’I g E o = EE 2
3 3 e o 2 558 s
| E| E |28 EZ3¢
s = = o8 &l o 2 = 3
— = = Ee el 2EEs8
Pa3znennt 1-3. HauajibHble NOHSITUS U
NPeanoChLIKH, MPeACTABUTEH Na- 10 10
pPaJlIeIbHBIX CUCTEM, IAMSTh, Cylep-
MPOLeCcCoPbI
TecT TeKyliero KOHTPOJIsl MO pasieiny 10 10
Pazaennl 4-5. Jlanable U 3a1a4H, Na-
KeThl JIJIs1 pa3padoTKu napajjiebHbIX
MporpamMm, napauiejibHble MUKJIbI U 10 10
3anmpockl, MPOrpaMMHUPOBAHNE BU-
1€0KapT
TecT TeKyIero KOHTPOJIsl MO pasieiny 5 5
3amura 1a60paTOPHBIX paboT 5 5
Pa3nen 6-7. llpuxinaanbie 0MOIHOTEKH
NVIDIA CUDA, 6ubaunoreka madJio- 30 30
HOB Thrust
Tect TekyIiero KOHTPOJIS MO pa3eTy 10 10
3anuTa 1a00paTOPHBIX PadbOT 20 20
IIpomexyTounast arrecrauus (JK3a- 50
MEH):
— TECT MPOMEKYTOYHOM aTTECTAIIUU TI0 20
JUCITUTIITUHE
— OTBETHI HA KOHTPOJIBHBIE BOMIPOCHI B 30
MMCbMEHHOMN (hopme 1o Omieram




6. KOHTpoAbHbIe 3a4aHUA UK UHble maTepuanbl, Heobxoaumble ANA OLLEHKU 3HAHWUI, YMEeHUI, HaBbIKOB
1 (unn) onbiTa AeATENbHOCTU, XapaKTepU3yloWwmMxX 3Tanbl GOpMUPOBAHMA KOMNETEHUUNA B npouecce
0CBOEHUA AUCLMNAWNHDI

6.1. TecroBble 3aaaHMA

Tecmoesvie 3a0anus na mecmuposanue 1

1
Mapannennsm MoKeT 6biTb BBEAEH B apXmTeKTypy IBM cnocobamu:

KoHBeliepHaa obpaboTKa
dyHKUMOHaNbHasA 06paboTKa
OnepaunoHHasa obpaboTKa
MatpuyHasa obpaboTKa
MynbTunpoueccopHas o6paboTKa

uhwWhE

2
[penocraBieHre HECKOIBKIM HE3aBUCUMbBIM YCTPOICTBAM BO3MOXKHOCTH BBITIOIHEHUS PA3IUUHBIX (YHKIMN
1. KoHBeliepHas ob6paboTka
2. ®yHKUMOHaNbHaA 0bpaboTKa
3. MartpuuHas obpaboTka
4. MynbTunpoueccopHas 06paboTKa

3
Hamuune COBOKYINHOCTHU UACHTHUYHBIX IMPOUECCOPHBIX 3JICMCHTOB C 061116171 CHUCTEMOH YyiipaBJI€HUsA, I'’I€ BCC DJICMCHTHI B
Ka)I(,Z[LIﬁ MOMCHT BPEMCHU BLINIOJIHAIOT OJAHY U TY K€ OIll€palnio, HO C pa3HbIMU JaHHbBIMU
1. KoHBeliepHas obpaboTka
2. ®yHKUMOHanbHaA 0bpaboTKa
3. MartpuuHas obpaboTKa
4. MynpTunpoueccopHas o0padoTka

4
SMP-cucTeMsl

1. MHOronpoueccopHble CUCTEMbI C MACCOBBIM MapalIEIn3MOM

2.  MyJbTHIIPOIIECCOPHAs CHCTEMA ¢ 00MIEH MaMATHIO

3. Css3anHblil HaGOP MOJHOIEHHBIX KOMIIBIOTEPOB, HCIIOIb3YEMBIN B KAYECTBE €IMHOTO pecypea

5
MPP-cuctembt
1. MHoromnporeccopHsle CHCTEMBI C MACCOBBIM MapaIeIn3MOM
2.  MynbTHIIpOLIECCOPHAs CUCTEMA C 00IIei MaMsThIO
3. Cas3aHHbIi HAOOP MOJHOIEHHBIX KOMITBIOTEPOB, UCIIOIb3yEMbIi B KAUECTBE SIMHOTO pecypca

6

Cucrematuka OnrHHA

1. Knaccudukanus napanienbHBIX apXUTEKTYp Ha OCHOBE TOTO, Kak B MAIIHMHE e¢ KOMaHIbl B3aUMOJICHCTBYIOT C 00-
pabaThIBACMBIMH JAHHBIMH

2. Knaccudukanus napaieabHbBIX apXUTEKTYp C YIETOM COCTaBHBIX YacTel MAITUHEI

3. Kiaccudukanms mapamienbHBIX apXUTEKTYp, MIPUHUMAFOIIAS 32 OCHOBY: YHCIIO YCTPOHCTB KOMaH/, CIIOCOOKI BBe-
JIGHUs Tapajijienn3Ma, THUIl HCIHOJb3yeMbIX KOMAaHJ, TUIl YIpPaBJIECHHS, BUAbl KOHBEHEpPOB U HCIOJHUTEIBHBIX
YCTPOMCTB, CTENIEHb CBA3HOCTH

7

FLOPS

. BennunHa noka3spiBaromas, CKOJIBKO 3KBUBAJICHTHBIX CKaJIIPHBIX ONEpaluil ¢ IIaBaroIlel 3ansITol B CEKyHy BbI-
IIOJIHSET JaHHAsl BBIYUCIUTEIIbHASA CUCTEMA
BennunHa moxassiBaroIias, CKOJIbKO SKBUBAJICHTHBIX CKAJSIPHBIX ONepaIiii ¢ GUKCHPOBAHHOH 3aIIsITON B CEKyHIY
BBIIIOJIHAET JaHHAs! BBIYUCIIUTEIbHAS CUCTEMA
Bennunna nokasbiBarolas, CKOJIBKO ONepaluil 1€J1eHNs B CEKYHAY BBIIOJIHIAET JaHHAs BBIYUCIUTEIbHAS CUCTEMA
Bennunna nokassiBarolas, CKOJIBKO Olepaliii yYMHOKEHUS B CEKYH]y BBIIIOJIHAET JAHHAsl BBIYMCIIUTENbHAS CU-
cTeMa

Po N

8
Mycte f — gons Tpyao3aTpar mocieI0BaTeNbHON MPOrpaMMbl, KOTOPYIO Helb3sl pacnapamwienuts, 0 < f < 1. Torga no-
CTHXXMMOE YCKOPEHHE S BBITIOJIHEHUS [TPOrpaMMbl Ha MapajuiebHOM KoMIblotepe n3 N nporeccopoB

1. g1
f+@-f)/N

2 g<_ L
fIN+f

10



3 s N
f+(1-f)/N

9
[TycTs omepanus cI0KE€HHS B MaIIMHE NMPOMCXOAUT 32 IATh TAKTOB. TpeOyeTcs CIOKHUTH IBAa BEKTOPA, COCTOSIINX U3
100 gyncen kaxxaplid. Yepe3 Kakoe 4HMCIO TAKTOB 3aBEPIINUTCS CIIOKEHUE BEKTOPOB C UCIOJIb30BAaHUEM KOHBEHEPHOIO
YCTPOMCTBA, COCTOAIIEr0 U3 IATH CTYIEHEH, cpabaThIBalOIMX 32 OJUH TAKT KaXK/Aas, €CIIM Mepell HaualoM CIIOXKEHUS
BEKTOPOB KOHBEiep mycToii?
20
54
100
104

PLONE

10

HyCTL B IIporpaMMe €CThb JIUIIb 2% noCJICA0BATCIIbHBIX onepaunﬁ. Kakoro MmakcuMaibHO BO3MOKHOI'O YCKOpEHUs pa-
0OTBI mporpaMMbl MOKHO JOCTHUYb ITPU HAJIMIUU HECOTPAHUYCHHOI'O YUCJIa BBIYUCIUTCIIbHBIX pecprOB?

10-kpaTHOTO yCKOpEHHMs
50-xpaTHOTO YCKOpEHHS
100-kpaTHOTO yCKOpEHUs
500-kpaTHOTO YCKOpEHHUS

el N

11
Tect LINPACK — TecT 1151 OLIEHKH IPOU3BOUTEILHOCTH
Tonbko mpoueccopa
Tonbko (haitoBOi CHCTEMBI
ToJIbKO KOMMYTallMOHHOH CETH
Tonsxko CYB/]
KoOuHHpOBaHHEIH TeCT

grwbPE

12
K xakomy Ki1accy BEIYHMCIUTEIBHBIX CHCTEM OTHOCSATCSI BEKTOPHBIE M MAaTPUYHBIE MIPOIIECCOPHI?
1. SISD

2. SIMD
3. MISD
4. MIMD

13
K kxakoMy Ki1acCy BBIUMCIUTEIBHBIX CHCTEM OTHOCSITCSI CUCTEMBI ¢ 00IIEeH MaMAThI0 (MYJIBTHIIPOIICCCOPHI)?
1. SISD

2. SIMD
3. MISD
4. MIMD

14
Ecnmu BpEMs TaKTa KOMIIBIOTEPA paBHO 2,5 HC, U 3a Ka)KZ[LIﬁ TaKT OH MOJKECT BBIIOJIHATL ABE OINCpaluy, Y€MY paBHaA
IMAKOBAsA MPOU3BOAUTCIIBHOCTL 3TOTO KOMHI)IOTepa?

1. 2x108
2. 4x10°
3. 8x10°
4. 4x10°

15
Jloruko-3anomuHaromas cpeaa
1. HWrepatuBHas AByMepHas CTPYKTYpa, BEITIOIHSIIONMAS POM3BOIBGHBINA HA00p MPOLIEAyp HE3aBUCHMO OT Pa3sMEpOB cpe-
bl

2. UreparuBHas 1ByMepHas CTPYKTYpa, BBIIOJIHSIIONMIAs 330aHHBIH HAOOp MpoLeyp HE3aBUCUMO OT pa3MepOB Cpezbl
3. MUreparuBHas nByMepHas CTPYKTypa, BBITOJHSIONIAS 33/laHHBIH HaOOp MpoIeayp B 3aBUCHMOCTH OT pa3MepoB
cpensl
16
3amada cunTesa JI3C cBOIUTCS K ONpeeNeHnto
1. KonudecTBa 3JIeMEHTOB MaMSTH
2. CrpyKTypsl cBsi3el
3. Cxemsl 371€eMeHTa
4. T'paHn4YHBIX CHUTHAJOB
17

Jis momcka Gmmxaiimero 6oipmero Ha ocHoBe JI3C HEOOXOMMO BBITIOTHEHHE OTIepaITHi
1. [leneHus MaccuBa Ha TP 4acTH

2. Ilomncka makcumyma

3. Tloucka MuHHMYMa

18
[IukoBast NpPOU3BOAUTENBHOCTD XapaKTEPU3yeT
1. YpoBeHb TEXHOJOTHH
2.  ApXUTEKTYpy

11



3. To u mpyroe Bmecte
4. CrerneHb napawiean3Ma B apXUTEKType

19
JlvHa OTyNIPON3BOANTENBHOCTH XapaKTepu3yeT
1. VYpoBeHb TEXHOJIOTUH
2. ApXUTEKTYpY
3. To u mpyroe Bmecte
4. CreneHp napauien3Ma B apXUTEKType
20

Haubosmbimee BnusHie Ha 3 PEKTUBHOCTD BEIUMCIUTENBHOTO SKCIIEPUMEHTa OKa3bIBaeT
Matematudeckast MOJIENb

YuciieHHBIA METOT

[Iporpamma

Komnuisarop

OnepanuoHHas cucTeMa

CynepkomnbioTepHas miardopma

ook wnE

21
CucremHas IPOU3BOUTEIBHOCTD YUUTHIBACT
1. IIpoueccopHoe BpeMs
2. Opranu3aiuo 0OMEHOB
3. TlepedhopmMupoBanue TaHHBIX
4. OpraHu3aiyo UKIOB U MEPEX00B

22
YcraHeHne 3epHUCTOTO IIyMa ITOJIYTOHOBOTO H300paXKeHHs JOCTHraeTcs IIPUMEHEHHEM
1. @unprpa cpeaHUX 3HAUCHUI
2. MenmuanHoro GpuibTpa
3. OunpTpa yaydIeHuss KOHTPACTHOCTH

23
Ycrpanenue neekToB OMHAPHOTO JTMHEWHOTO N300pakeHUs TOCTHTACTCS ONIePAIAIMHU
1. VBenuueHus
2. YMeHbllIeHUus
3. TloodepemHBIM UCIIOIB30BAHUEM 00EUX OTICpAITHiA

24
[Tpu nepegade NOITyTOHOBBIX M300paKEHUH HCITONB3YeTCS KOJAUPOBaHUE
1. C nuHEHHBIM MPOTHO3UPOBAHUEM
2. C mepeMeHHOH JUIMHOMW Ko/Ia
3. KomOuHamwms qByX NpeabLIyIuX METOI0B

25
HawnbGosee BaxxHas U TpyJ0eMKas oreparys Hal NEeMOYKOH CUMBOJIOB —
1. KouxkareHanms
2. ComocraBieHue
3. 3amereHue

4. Bribopka
26
trie-nepeBo — cpencTBo
1. 3¢dexTHBHOrO MOUCKA B CIOBApE
2. O06pabotku Mmophem
3. CuHTakcH4ecKoit 00paboTKH
4. CemanTHuecKoi 00pabOTKH
27
O06paboTka ecTeCTBEHHBIX S3BIKOB CBsI3aHa ¢ 00pabOTKOM
1. Cnos
2. Ilpeanmoxenuit
3. Texkcra
28
CFG -
1. IlpaBumia aHamm3a KOHTEKCTa
2. YHHBepCaJbHBIN S3BIK IPOrPaMMHUPOBAHHUS
3. CnenmarnpHasi rpaMMaTHKA aHTJTMHCKOTO S3bIKa
29

Onepauuy accoUaTUBHOMN MaMsITH
1. Xpanenue

2. CpaBHeHue

3. MynbsTH3anuch

12



4. UYrenne
5. Apudmermueckne
6. CuHMBOJILHBIE
7. Jlornmdeckue
30
ITamsare otknuka AIIIT
1. TIlamsaTh KOHCTAHT
2. TlaMATB TETOBBIX pa3psIoB
3. TlaMATh IPH3HAKOB
31
IIpuopurernas cxema AIIII peanusyer
1. BsIOOp nepBOro oTBETIMKA
2. UreHue mepBOro mpu3HaKa
3. 3ammch mepBOro omepassa
32
Komanner AIIIT
1. SET
2. COMPARE
3. WRITE
4, READY
5. FIRST
6. COUNT
7. COMPOZITE
8. REPORT
9. MOVE
33
O6pabotka B AIIII Benercs

1. TlocmenoBaTeNbHO MO paspsiiaM, MapauieIbHO IO CIOBaM
2. TlociemoBaTebHO IO CJIOBaM, ApaUIeIbHO 10 pas3psaam
3. TlapanmenbHO IO CIOBaM H IO pas3psaam

34
OpTroroHanbHast aMATh IIPEAHA3HAYCHA JUIS TIOCTPOCHUS
1. KonBeiiepHO-BEKTOPHBIX CHCTEM
2. SMP-cucrem
3. MPP-cucrem
4. AcconmaTHBHBIX MTapaJUICIBbHBIX IPOIIECCOPOB
35

ITo s dexTrBHOCTH apuPMETHICCKONH 0OPAOOTKH MPEAIOYTUTEIILHBI
1. CBO
2. Cro

3. OO0e cuCTeMBI paBHOIICHHEI

36
B cucreme ICL DAP peannzoBano
1. Tonkmouenne DAP x Host Ha ypoBHE BHENIHETO yCTPONCTBA
2. TloaxmoyeHre Ha ypOBHE CIIeNIpoIieccopa
3. Tlpsmoit moctym B Host

37
HeoOxonumocts BBeneHus akcenepatopoB B CBO BeI3Bana
1. 3aBHCHMOCTHIO BPEMEHH BBITIOJHEHUS ONEPAIMiA OT YUCJIa Pa3psIoB omepaHia
2. TpeboBaHHEM CHW)KEHHSI BPEMEHU MapUIPYTH3AIUH
3. OrpanuueHHsME 110 BBOJY / BEIBOAY

38
IIMA peanusyeT KOMaH/BI
CtpykTypHOI 00pabOoTKH
Jlormueckoit 06paboTKH
Apupmernueckoit 00paboTkn
CuMBOIIBHOI 00paboTKH
Perucrposeie
PaboTbl ¢ oniepaTHBHOM MaMATHIO
VYnpasnenus

NogokownpE

39
JI71st BBITIOJTHEHUST CUMBOJIbHOM 00paboTku B [IMA ucnonb3yercs
1. VYkazarens Oaiita
2. Cxewma GyokHpOBKH Oaiita
3. ALU
4. AC

40
Haubonpuree yckopenue Ha komiuiekce Host-IIMA gocturaercs mpu BHITIOTHEHUH

13



1. TlpencraBUTENBCKHX MPOrPaAMM
2. MarpuyHbIX KOMaH 1 noamnporpamm [IMA
3. BhImosHEHHE TE€X U APYTHX PaBHOIDGHEKTHBHO

41
IIepssiit mpoxox coptupoBku Ha [IMA peanusyer
1. CopTUpPOBKY OT/ENBHBIX CJIOEB MIaMATH JaHHBIX
2. TlomapHylo COPTHPOBKY CJIOEB MaMSTH JTaHHBIX
3. CopTHpOBKY YacTH CIOEB IIAMSATH JaHHBIX
42

Bropoii poxox coptupoBku Ha [IMA peanusyer (N — uucio cmpox onepayuonnoti mampuywsl, N — yucio croee nams-
mu OauHbIX)
1. TlonapHyIO COPTUPOBKY CIOCB MaMSITH TaHHBIX
2. CnusHue B OJI0Kax MO ‘N’ paHee OTCOPTUPOBAHHBIX CIIOCB MAMSTH JaHHBIX
B 3. Cnusaue B 6iokax o N/2 paHee OTCOPTHPOBAHHBIX CJIOEB MAMSTH JaHHBIX
43
Tpetuii mpoxoj coptupoBku Ha [IMA peanusyet (N — yucio cmpox onepayuonnou mampuywl, N — uucio croee namsmu
OaHHbIX)
1. Cnusaue N/n patnee 0TCOPTUPOBAHHBIX OJIOKOB MAMSITU JTAHHBIX
2. Cnusnue nByx 6;10Kk0B 1o N/2 paHee OTCOPTHPOBAHHBIX CIOCB MTAMSTH JTAHHBIX
3. CrwusHHe BCeX paHee OTCOPTUPOBAHHBIX CIOEB MAMSTH JaHHBIX

44

YKaxuTe RO3RNAIIIAEMAIN TUN dvHKIIMK cudaFreel).

Bhibenute onvH U3 4 RaDNAHTOR OTRETA:

1) int

2) cudaFrror t
3) float

4) void

45

YKaxunte ,D,el\/'ICTBVIe, KOTOpoe I'Ip0M3OI\;I,CI,eT npwv BbINOJIHEHNUN KOAOa:

float *a;
BbibepuTe oanH 13 5 BapMaHTOB OTBETA:
1) Bhinenutca namath nna maccura ul 10 float B namatn GPL.
2) Moornamma oTnaboTaeT HEKODDEKTHO.
3) Bhinenutca namath nna maccura u3 10 float B onenaTtnrHOM namaTu.
4) Bhinenutca 10 6atT namaTtu B namaTtu GPU.
5) Bhinenutca 10 6aiT namaTu B onepaTUBHOM NamaTu.

46

YKa)KUT_e 3Ha4eHMs nosei nepemeHHoi Dg nocae ncnonHeHus Koga:

dim3 Db(32, 32);

Bbibepute 0AMH 13 4 BapMaHTOB OTBETA:

1) 32.32,1024
2) 1024, 32, 32
3) 32,321
4) 1,32,32

14



47

BbibepuTe BepHoe vTBep»kaeHue o GPU:
Bbibepute oauH 13 5 BapnaHTOB OTBETa:

1) HuuyTO M3 NnepeyncieHHoro.
2) B unnax coBpemeHHbIX BUAEOKAPT coaepXuTca oT 1 A0 15 BbluMCAUTENbHDBIX AOED.
3) YnpaBneHnem KOHTEKCTOM HUTEM UcnosiHeHMA Ha GPU 3aHMMaeTcs onepaunmoHHas cuctema.
4) [Ons nposeneHus obwmx BblumMcneHnin Ha GPU Heobxoanmbl yctaHosaeHHbIM CUDA Toolkit n su-
[eoKapTa nokosieHusa Tesla.
5) OnepaTtuBHaa NnamaATb GPU onTuMmmnsnposaHa ANnA KONANEKTUBHOIO AOCTYNA.
48
SM - 310!
BbibepuTe oanH 13 5 BapMaHTOB OTBETA:

1) Signal Multiplier

2) Streaming Multiprocessor

3) Sampling Multicore

4) HwuuyTO M3 NnepeyncieHHoro

5) Steaming Multiplex

49

YKarKuTe BepHOe BblYMC/IEHME IMHEMHOTO MHAEKCA HUTU B cnydae aBymepHoi ceTkmn (NxN) 13 asymepHbix 610KoB (32x32)
(noaxoamnt noboi BapuaHT, NPU KOTOPOM Y Pa3/IMYHbIX HATEW Pas/inyHble MHAEKCHI U eCTb HUTb, MHAEKC KOTOPOW paBeH
nobomy umcny ot 000 1024 * N * N - 1):

Bbibepute oanH U3 7 BabMaHTOB OTBeTa:

1) blockldx.x * blockDim.x + threadldx.x

2) (blockldx.v * blockDim.v + threadldx.v) + (blockldx.x * blockDim.x + threadldx.x)

3) (blockldx.v * blockDim.y + threadldx.v) * (blockldx.x * blockDim.x + threadldx.x)

4) (blockldx.y * blockDim.y + threadldx.y) * (blockDim.y + blockDim.x) + (blockldx.x * blockDim.x +
threadldx.x)

5) ((blockldx.y * blockDim.y + threadldx.y) * gridDim.x * blockDim.x) + blockldx.x * blockDim.x +
threadldx.x

6) HwyTo 13 nepeuncneHHoro

7) ((blockldx.y * blockDim.y + threadldx.y) * gridDim.x * blockDim.x) + gridDim.x * blockldx.x * block-

Dim.x + threadldx.x

50

YKakuTe BbIBOA Nporpammbl (“comp”, ecam nporpamma He ckomnuaupyetca u “err”, ecam npomsonaeT owmnbka npm
NCMNOJIHEHUM):

__global__ void kernel(int *a){
int tid = threadIdx.x + blockIdx.x * blockDim.x;
if (tid == 0)
(*a)++;
}

int main(){

15



1)
2)
3)
4)
5)

int ha = 2;

int *da;

cudaMalloc(&da, sizeof(int));
cudaMemcpy(da, &ha, sizeof(int),
kernel <<<2, 5>>> (da);
cudaMemcpy (&ha, da, sizeof(int),
printf("%d\n", ha);

return 0;

cudaMemcpyHostToDevice);

cudaMemcpyDeviceToHost);

Bbibepute ogMH 13 5 BapMaHTOB oTBeETa:

err

comp
12

51

YKaxuTe BbiBOA Nporpammbl (“comp”, ecan nporpamma He ckomnuaupyetca u “err”, ecan npousonaeT owmnbka npm
NCMNOJIHEHUM):

__global__ void kernel(int *a){

}

int tid = threadIdx.x + blockIdx.x * blockDim.x;

if (tid == @)

(*a)++;

int main(){

1)

int ha = 2;

int *da;

cudaMalloc(&da, sizeof(int));
cudaMemcpy(da, &ha, sizeof(int),
kernel <<<2, 5>>> (ha);
cudaMemcpy (&ha, da, sizeof(int),
printf("%d\n", ha);

return 0;

cudaMemcpyHostToDevice);

cudaMemcpyDeviceToHost);

BbibepuTe oaMH M3 5 BapnaHTOB OTBETA:

16



2)
3)
4)
5)

comp
err
12

52

K Kakoi mogenu ncnosHeHusa otHocatca GPU NVIDIA?

1)
2)
3)
4)
5)

BbibepuTe oaMH 13 5 BapMaHTOB oTBeTa:
SIMT
SIMD:SMP
Hu o4HO M3 BbiWenepeyncieHHbIx
MIMD
SIMD

_ 53

BbibepuTe HeBepHOe yTBepKaeHne o GPU:

1)
2)
3)
4)
5)

BbibepuTte oaMH 13 5 BapMaHTOB oTBETa:
MopAAaoK ncnoaHeHna 610KkoB Ha SM-ax HenpeacKasyem
HWUTK warp-a He HY>K4alTCA B CUHXPOHM3aLMM
Bce HUTK MMEIOT OAMHAKOBbIE NPUBUAETMM HA AOCTYN K NaMATH
Cyw,ecTByeT N0KabHAA CUHXPOHM3aUMA BHYTPU B/10Ka HUTEW

KonnuecTtso HUTeN B 610Ke J01KHO BbITb KpaTHO pasmepy warp-a

54

KakoBa makcMmasibHaA no pasmepy egMHULA UCNOHEHWA, KOTOpasa BbIMOAHAETCA HAa MOTOKOBOM MyanVII'IpOLI,ECCOPE?

1)
2)
3)
4)

BbibepuTe oanH 13 4 BapMaHTOB OTBETA:
bnok
CeTKka
Hutb

Warp

55

YKauTe TMN, KOTOpbIi Bo3BpallaeT 60abWNHCTBO yHKUMI n3 CUDA Runtime 6ubamoTeku:

1)
2)
3)
4)
5)

BbibepuTe oaMH U3 5 BapnaHTOB OTBETa:
error_t
cudakError_t
cudaError
Hu 0guH 13 NnepeyncieHHbIX

cudaSuccess

17



56

CKONbKO warp-oB B IMHeHOM B1oke pasmepa 1024 6yayT CNONHATL HECKONIbKO BETBEW YC/IOBHOrO onepaTtopa:

switch (threadIdx.x / 32){

case 0:
break;
case 1:
break;
case 31:
break;
}
BbibepuTe oanH 13 5 BapMaHTOB OTBETA:
1) 8
2) 16
3)
4) 0
5) 32

57

CKonbKO BCEro warp-oB 6y,£I,ET CO34aHO Npu Bbi30OBE AApPa:

BbibepuTe oanH 13 5 BapMaHTOB OTBETA:

1) 3402
2) 32

3) 3528
4) 8

5) 16

58

BbibepuTe BepHoe onucaHue aeicteuns pyHKummn cudaDeviceSynchronize():

BbibepuTe oAMH 13 4 BapnaHTOB OTBETA:

1) BbinosiHAET rnobanbHy CUHXPOHU3aLUMIo ceTkn B GPU Koae

2) Bbi3biBaeTcA B Host-Koae, BbINOAHAET NapansiesibHOe 3aBepLUIEHNE BCEX 3aNyLLEHHbIX 3aga4 Ha GPU
3) BbINoIHAET NOKaNbHYO CMHXPOHM3aLMto 610Ka B GPU Koge

4) Bbi3biBaeTcA B Host-Koae, BbINOAHAET CMHXPOHM3ALMIO BCEX 3aNyLLEeHHbIX 33434 Ha GPU

18



59

3aBepLlmnTCA NN YKa3aHHbIM Kog, ¢ OWKBOKOW, Npu yCI0BMM ero BbinoaHeHus B cucteme ¢ GPU Compute Capability >=
2.0?

__global  void kernel(int *A, int *B, int *C){
int tid = threadIdx.x + blockIdx.x * blockDim.x;
Cltid] = A[tid] + B[tid];
}
int main () {
int n = 2000;
int *A, *B, *C;
cudaMalloc (&A, n*n*sizeof (int));
cudaMalloc (&B, n*n*sizeof (int));
cudaMalloc (&C, n*n*sizeof (int));
kernel <<<n, n>>> (A, B, C);
cudaDeviceSynchronize () ;
printf ("$s\n", cudaGetErrorString(cudaGetLastError()));

return 0;

BbibepuTe oAnH 13 2 BapMaHTOB OTBETa:

1) Ja.
2) Her.

60

B KaKoM TMMe NaMATM MOKET BbITb PAacnosioKeH Maccue A Npu Bbi3oBe QYHKLMK:
__global__ void axpy(double *A, double *B, double *C, int n, double a){
int tid = threadIdx.x + blockIdx.x * blockDim.x;

C[tid] = A[tid] * a + B[tid];

}
BbibepuTe oamMH U3 5 BapnaHTOB OTBETa:
1) Hu oaHa 13 nepeynciaeHHbIX
2) JNlokanbHas namaTtb GPU
3) Bce nepeuncneHHble
4) Pernctposada namate GPU

5) FnobanbHas namaTte GPU




61

BbibepuTe BepHoe yTBepKaeHue o GPU:

1)
2)
3)
4)
5)

BbibepuTe ogMH U3 5 BapnaHTOB OTBETa:
Konunuectso pernctpos, KOTOpble MCNO/b3YIOTCA BO BCEX HUTAX A0/IXKHO BbITb OANMHAKOBbLIM
C nomoLbto 3anmcei B rnobasibHY0 NamMATb MOXHO OPraHM30BaTb CUHXPOHM3AUNIO ABYX 610KOB
Peructpbl GPU nmeHytoTca nogobHo perncrtpam CPU
B cnyyae HexBaTKM PerncTpoBoi NamAaTU HauyMHaeTcs ucnosbsosaHne DRAM GPU

C NnomolLLblo 3aMMceit B PerMcTpoByo NamsATb MOMXKHO OPraHM30BaTbh CUHXPOHM3ALUMIO ABYX 6/10K0B

62

cuda-memcheck - sT0:

1)
2)
3)

4)

BbibepuTe oAMH 13 4 BapnaHTOB OTBETA:
YTnAnTa, N03BOAIAOWANA BbIABUTH HEKOTOPbIE OLIMBKM Npu ucnonb3oBaHMm GPU namaTu
Hu oaHO M3 NepeyvncieHHbIX

®dyHKums runtime-6mnbamotekn CUDA, no3Bonstowas BbiABUTb HEKOTOPbIE OLIMBKM NpU UCNO/Ib30-
BaHUW GPU namatu. Bosspawaet Tmn cudaError_t

CneundurKkatop GpyHKUMU-Aapa, YKa3bIBAIOWMI HA aBTOMATUYECKYIO NPOBEPKY oWnBOK paboTbi ¢
NamATbIO NPU €ro UCNOJTHEHUU

63

BblbepuTe BepHOE yTBEPXKAEHME O CKOPOCTAX nepedaun no uHtepoeiicy PCI-E M CKOPOCTM UTEHWA M3 rN0BaNbHOW NaMATH

1)
2)
3)
4)
5)
6)

BbibepuTe oAMH 13 6 BapMaHTOB OTBETA:
PCI-E 06bI4HO B 5-10 pa3 meaneHHee DRAM GPU
PCI-E 06bl4HO B 100-200 pa3 measneHHee DRAM GPU
PCI-E 06bI14HO B 5-10 pa3 6bicTpee DRAM GPU
PCI-E 06bI4HO TaKoW e no ckopocTtu, 4yto u DRAM GPU
PCI-E 06bl4HO B 20-30 pa3 megneHHee DRAM GPU

Hu ogHO 13 nepeyncneHHoro

64

B Koae, ucnonHaemom Ha GPU, 06bI4HO 3aMeHAT MHOromepHblie MacCnBbl OAHOMEPHbLIMU, MOCKOJ/IbKY:

1)
2)
3)
4)
5)

BbibepuTe ogmMH U3 5 BapnaHTOB OTBETA:
YMeHbLUIaeTcsa KoAnM4ecTso obpalleHunii B NnamsaTb
Ncnonb3ya cudaMalloc HEBO3MOXKHO BbIAENTE MHOFOMEPHbIE MacCUBbI
CUDA-nporpammucTbl 06AT 3anyTbiBaTb KOZ,
MosBnseTca BO3MOXHOCTb 418 06paboTKM noa-maccMBoOB B 04HOM 6/10Ke HUTEMN

B Takom cniyyae npolue paboTaTb C 4BYXYPOBHEBOW Mepapxmein H1uTen

65

BbibepuTe BepHoe yTBepKaeHue o GPU:
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1)

2)
3)
4)

BbibepuTe oanH 13 4 BapMaHTOB OTBETA:
Mpu ogHOBPEMEHHOM paboTe HECKOIbKMX NPOLLECCOB, UCNoAb3yoWwmx GPU, HU 04AMH U3 HUX He
MOXeT NhovynTaTh NaHHLIe Anvroro
Mpu Bbi3oBe dyHKUMM cudaMalloc, Bblaenaeman NnamATb aBTOMATUYECKU UHULMANN3NPYETCA HYyNA-
FcTh RORMOXKHOCTR MNOROMUTH KOMUNORAHUE NAHHKIX HA GPLI U NDOU3IRONUTK RhIUUCEHUA
Mocne oKoHYaHMA paboTbl NporpaMmbl MAMATb, KOTOpPas BblaeneHa Ha GPU aBTomaTuyeckn ocso-

boxnaetca n obHvnsaeTca

66

Y10 BblBEAET Ha 3KPaH AaHHasA nporpamma’?

__global__ void kernel(int *A, int *B, int *C){

}

int tid = threadIdx.x + blockIdx.x * blockDim.x;

C[tid] = A[tid] + B[tid];

int main(){

1)
2)
3)
4)

int n = 512;

int *A, *B, *C;

A = (int *) malloc (n * n * sizeof(int));
B = (int *) malloc (n * n * sizeof(int));
C = (int *) malloc (n * n * sizeof(int));

kernel <<<n, n>>>(A, B, C);
cudaDeviceSynchronize();
printf("%s\n", cudaGetErrorString(cudaGetLastError()));

return 0;

BbibepuTe 04MH U3 4 BapnaHTOB OTBETa:
invalid configuration argument
no error
uninitialized block of memory
an illegal memory access was encountered

67

YKaxnte MakcumasnbHbili 06bem (B Knnobaitax Ha oamuH SM) pasaensemolt namatu ana yctpoicts ¢ Compute Capability

35

1)
2)
3)

BbibepuTe oAMH 13 4 BapnMaHTOB OTBETA:
48
16
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4) 32

68

YKarkute HEO6XO,EI,VIMbIe NPUCTaBKU (CI'IeLI,Md)VIKaTOpr) anAa o6bABNEeHNA ANHaMMn4eCKoro maccmea B paap,enﬂemoﬁ namaTn:

Bbibepute 0gMH 13 6 BapMaHTOB OTBETA:

1) __device__ unvolatile
2) __device__ un extern
3) __shared__ n extern
4) __device__ wu static
5) __shared__ u static
6) __shared__ unvolatile

69

C KaKoMI CTPYKTypOW pasgenfaeman NnamaTb AeaUT NPOCTPAHCTBO?

Bbibepute 0aMH U3 7 BapMaHTOB OTBeTa:

1) InobanbHaa namaTb
2) L2 Kaw

3) L1 Kaw

4) Read-only Kaw

5) KoHcTaHTHaA namatb
6) JloKkanbHasa namsaTb
7) Peructposbiii painn

70

YKaxkuTe Ha oWMBKy B Nporpamme, KOTopasi MCMO/Ib3yeT 3TO AAPO (NoApasymeBaeTcs, YTO pa3mep MaccuBa d paBeH
n*512, a pasamep maccusa b paBeH n):

#define BLOCK_SIZE 512

__global__ void kernel(double *a, double *b){

__shared__ double buf[BLOCK_SIZE];

double sum = 0.9;

buf[threadIdx.x] = a[threadIdx.x + blockIdx.x*blockDim.x];
if (threadIdx.x == 0){

for (int i = @; i < BLOCK_SIZE; i++)

sum += buf[i];

}

__syncthreads();
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if (threadIdx.x == @)

b[blockIdx.x] = sum;

}
BbibepuTe 0ANH M3 7 BAPMAHTOB OTBETA:
1) Henb3Aa BblAENATb CTaTUYECKME MACCUBbI B pa3aenaemon NnamaTm
2) HeT cuHxpoHu3auumn mexay nepsbim “if (...)” n “for (...)”
3) HeBepHaA aapecauma npu CYUTbIBAHUM AAHHbIX M3 MACCMBaA a
4) svncthreads() aonHa 6biTb NOMeLLeHa BHTYPbL nepsoro “if(...)”
5) HeT cuHxpoHu3aumnm mexay “bufl..] = ...” n nepsbim “if (...)”
6) OwnbOoK HeT
7) HeBepHas agpecauna Npu 3anucKu 4aHHbIX B Maccue b

71

B peanusaumm yMHOKEHUA MaTpuL, ﬂpMBe,CI,EHHOVi B BUAEO-NeKunn, NCNonb3yrwTcAa ABYyMepPHble MaCCUBbIl B pa3aena-
emoli namAaTn. 31o NPONCXoANT, NOCKONbKY:

BbibepuTe oanH 13 5 BapMaHTOB OTBETA:

1) CoOTBETCTBYIOLLME OAHOMEDPHbIE HE MOTVT BbITb BblAE/IEHbI B Pa34e/IAeMOin NaMATu
2) MOCKO/IbKY MCMO/b30BaHME TaKMX CTPYKTYP MPOLLLE M OHM HE OKa3blBatoT 60/bLIOrO BAUAHMA Ha
nMDoOnN3IROANTEeNnLHOCTh
3) TaKune CTPYKTYDbI YMEHbLIAIOT BDEMA AOCTYNa K NaMATH
4) Hu 0AHO M3 NpuBeAeHbIX 06bACHEHWI He ABAAETCA BEDHbIM
5) TaKune CTPYKTYDPbI (€ yueTom pasmepa 16x16 nam 32x32) oNTUMMMU3UPYIOT UCNOJIHEHME Warp-0B
72

YKaxKuTe HEBEPHOE YTBEPKAEHME O PA3AeAeMOon NaMATH:
Bbibepute 04nH 13 5 BaprMaHTOB OTBETa:

1) MmeeT cmbIC/ MCNONIb30BaTb pa3genfaemyto NamaTb, eC/IN eCTb AaHHbIe, KOTOpble He0BXoANMbI He-
CKONBbKUM HUTAM 13 610Ka

2) B cnyyae, ecim Ha NOTOKOBOM MY/IbTUNPOLLECCOPE UCMONHAOTCA HECKOIbKO B1I0KOB OAHOBpPEMEH-
HO. 06hem naznensaemon NaMATU NeNUTCA MEeXKIV HUMU

3) dyHKumMa __syncthreads() - eaMHCTBEHHbINM AOCTYNHbIA NPUMUTUB CUHXPOHM3ALNKN ANS YCTPOICTB C
Combpute Cabpabilitv meHblue 2.0

4) Hun oaHO 13 NnepevyncneHHoro

5) Mpu cTaTUYECKOM BblAENEHUM pPa3geniemoln NnamaTh B Koae GyHKunmn-aapa (Hanpumep,

n shared intal101) vka3zatenu Ha aTv 061aCcTb NAMATU ABNAKOTCA OAMHAKOBbIMWU ANA BCEX HUTEN

Tecmoesble 3a0aHuA Ha mecmupoeaHue 2

1
BrruncnurenbHbIi KIacTep — 3TO
1. OpHoponaHas cuctema
2. Tereporennas cucrema
3. BO03MOXHO TO WM APYroe
2

Cucrema BBN Butterfly otHocutes k
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1. SMP-cucreme
2. MPP-cucreme
3. Cucreme, coznannoi mo NUMA-TexHooruu

3
Cucrema HP Superdome — sto
1. SMP-cucrema
2. MPP-cuctema
3. NUMA-cucrema
4
Cocras siueiiku HP Superdome:
1. TlIpoueccopbl, OaHKK MTaMsTH, KOHTPOJUIEP SUCHKU
2. TIlIpoueccopsl, o0beuHeHHEIE ceThio Ethernet
3. TIpoueccopbl, KOHTPOILIEP BBOIA/BBIBO/IA, KOMMYTATOD
4. TIpoueccopsl, 0aHKH MAMSATH, KOMMYTaTOp
5
«Y3kue mecta» HP Superdome:
1. HeoaHOPOJHOCTH JOCTYIIA K JaHHBIM
2. KoHGnuKTHI pU 00paIieHnH K MaMsTH
3. Tlepexon B TpeThe U3MEPEHHE
6
Cemeiicto Cray T3D/T3E otHocuTCs K
1. SMP-cucteme
2. SIMD-cucreme
3. MPP-cucreme
4.  KnactepHoii cucreme
7

Komunstoteps! cemeiictea Cray T3D/T3E B MakcuManbHO#H KOHGUTypanuy 00beIUHSIOT
1. o 500 npoueccopon

2. o 1000 mponeccopos

3. Boxee 2000 mpoueccopos

8
PasHoBumHOCTH QyHKIIMOHATEHBIX y3710B (functional Node) cemeiicta Cray T3D/T3E:
Ynpasnsoomue y3isl
V3111 ONIEpallMOHHOMN CUCTEMBI
BoruncnuTenbHbIe Y3IIbI
HutepdeiicHble y3ibl

el N o

9
CeteBbie Mapipytu3aTopsl cemeiictBa Cray T3D/T3E pacnosioxeHsl B y3iax
1. OnHomepHOH pemeTku
2. JIByMepHOH perieTKu
3. TpexmepHOH penieTku

10
O000LIeHHAs COETUHUTEIIBHAS CETh — TO!
1. Cerb, kotopas BermoiaseT N! oToOpaskeHwHiA.
2. Cersp, xoTopas BemonnseT NN oToOpakeHmuii.
3. Hu ra, Hu npyras.
11
[TonHast KOOpIMHATHAS CETh PEeANN3yeT:
1. NNorobpaenuii.
2. N! orobpaxenuii.
3. Hu To, HE ApyToe.
12

Huciio BO3MOKHBIX CBSI3€i MEXIY BXOJaMH M BbIXOJaMU MOJIHOM KOOPAUHATHOU CETHU:

1. N. 2. N2, 3. NL

13
B mpoiieccopHbIX MaTpHUIIaX PEaTn3yIOTCs:
1. OO06o0O0IIEeHHbIE COEIUHUTEIBHBIE CETH.
2. HemonHple KOOPMHATHBIE CETH.
3. TlosHbIe KOOPAUHATHEBIE CETH.
14

WuBepcueit K-Outa TBOMYHOrO MPEACTABICHUS HOMEPA y3J1a peatnu3yeTcsi:
[lepecraHoBKa THIIA ITOJTHOM TaCOBKH.

[lepectaHoBKa ¢ 3aMelIEHUEM.

ITepecranoBka Tuma «6abouka.

Pa3zpsaaHO-peBepcHBHAs IEPECTaHOBKA.

IepecTaHOBKA CO CMEIIEHHUEM.

gRhwbpE

15
[{uxsimaecKkuM CIIBUTOM BJICBO Ha | paspsi IBOMYHOTO MTPEACTaBICHUS HOMEPa y3J1a peanu3yeTcs:
1. TlepecraHoBKa C 3aMEIICHUEM.
2. [TlepecranoBka Tuma «0abouKay.
3. TlepecraHOBKa THIIA MOJHON TACOBKH.



4. Pa3psanHO-peBepcHBHAs NEPECTAHOBKA.
5. TlepecraHoBKa CO CMEIICHHEM.

16
B3auMHBIM 3aMeIIeHUEeM MIEPBOTO U MOCIIEIHET0 OUTOB JBOMYHOTO MPEICTABIICHISI HOMEpa y371a peaiu3yeTcs:
IlepectanoBKka ¢ 3aMeILIEHUEM.
IlepecraHoBKa THIIA TTOJHOW TACOBKH.
IlepecranoBka Trma «06abouKay.
PaspsiiHO-peBepCcUBHAs TIEPECTAHOBKA.
[epecTaHOBKA CO CMELICHUEM.

gRhwdE

17
Omera-ceTh MPUMEHSCTCS
1. B SMP-cucremax.
2. B MPP-cucremax.
3. B kiacTepHbIX cUCTEMaX.

18
B kiacTepHBIX cucTeMax MpUMEHSIOTCS CETH KOMMYTAIMH THIIA:
1. JIBymepHBIi TOp.
2. 3Be3na.
3. JIBomuHBIi rUTIEpKYO.

19
MeTo1 KOMMYHHKAIIMU C HAUOOBIINUM OBICTPOACHCTBHEM:
1. Merox MIIC.
2. Merox MIIII.
3. Merox MIIC-MIIII.

20

Kondaukrer Ha ypoBHEe 6aHKOB mamsaTH B SMP-crucTeMax Jrydie BCEro yCTpaHsSIOTCS MIPH BKIIOUYCHUN KOMMYTAIHOH-
HOM CeTu:

1. Mexnay nporeccopaMu 1 00LIel NamsThIO.

2. Mexny UCTIONHUTEIBHBIMU U YIIPABIIAIOMINM IIPOIECCOPAMH.

3. Mexny obmei naMaThiO U IPOIECCOPOM YIPABICHHS.

21
ITamste Tuma DDR3 B cpanennu ¢ paHodactoTHOit DDR2 umeer:
MeHbl1ee HanpspKeHUE MUTaHUS.
Bosnbiee HanpspKeHNE TUTAHMA.
MeHBIIyI0 eMKOCTb.
Bonpuryro eMKoCTb.
MeHbIee 9HCII0 JOTHIECKHX OaHKOB.
Bouspiiee uncito Jorndeckux OaHKOB.

euprwhPE

22
Peanuzanus MexaHH3Ma KOTEPEHTHOCTH OCYIIECTBISIETCS OTCIICKUBAHIEM 3aIIPOCOB M0 MIMHE, CB3BIBAIOIICH:
1. Tlpoueccop u I/O.
2. Tamsrs u 1/O.
3. Tpoueccop, mamsts u 1/O.
4. Hu T0, HU OPYTOE, HU TPETHE.

23
Komr-namste:
1. OproronanbHas TaMATh.
2. AccoruaruBHas NaMsTh.
3. PerucrpoBas namsth.
24

[Ipn ucnonp3oBannu anroputMa DASH ¢ kaxol cTpokol K31 B PE3UICHTHOM ISl HEe MOJYJe NaMsTH CBSI3aHBI 3
TJI00aIbHBIX COCTOSTHUS:

1. HexsmupoBaHHas; yIaleHHO-pa3IeNeHHas; yIaleHHO-U3MEHEHHAsI.

2. HeBo3MmoxHas K UCIIOJIB30BAHHIO; PasJeisieMast; N3MEHEHHasI.

3. HexsmmpoBanHast; pa3nensieMasi; U3MEHEHHAs.

4. Hu To, HU ApyTOE, HU TPETHE.

25
Ipu ucnonp3oBanuu anropurMa DASH cTpoka K311 MOKeT HaXOAUTHCS B OJIHOM M3 TPEX JIOKAJIbHBIX COCTOSTHHMA:
HexsmupoBaHHas; yaneHHO-pa3/ieNeHHast; y1aleHHO-U3MEHEHHAs!.
HeBo3MoxkHas K UCNIONB30BaHUIO; pa3AeiseMas; U3MECHEHHas.
HexsmupoBanHas; pasaensemMas; ylaleHHO-U3MEHEHHas!.
Hu To, HU npyroe, HU TpeThE.

el NS S

26
OcnoBHoe Ha3HaueHne RAID-MaccuBa:
1. VBenuueHnue o0ObeMa JUCKOBOTO MPOCTPAHCTBA.
2. TloBbimieHue HaJeKHOCTH M IPOU3BOIUTEIILHOCTH IMCKOBOH CHCTEMBI.
3. Oobecneuenne becriepeOoitHOM pabOTHI JUCKOBOTO KOHTPOJLIEPA.

27
RAID 3 obGecnieunBaer:
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HesaBucumblit 1O0CTYM K JaHHBIM.

[TapannensHbIi OCTYIL.

MexaHu3m 3epKaIupOBaHHUS.

Kox XsmMmuHTa U1 KOPPEKIUH OIMHOYHBIX OIIHOOK.

MexaHu3M THATHOCTUKH KPATHBIX ONIHOOK.

ABTOMaTHYECKOE BOCCTAHOBJICHHE JAHHBIX HEUCIIPABHOIO JUCKA MPU CUUTHIBAHUH.
XpaHeHUs KOHTPOJIBHBIX CYMM Ha OJHOM JVICKE

PacnipeneneHroe XpaHeHHE KOHTPOIBHBIX CYMM.

ONokwNE

28
GPU - st0:
1. Compoueccop At yCKOPEHHUsI TPEXMEPHOU TpaduKH.
2. Yckoputens, IPUMEHSEMBIH B BBIYUCIUTEIBHBIX YCTPOHCTBAX 0OIIEro Ha3HAYCHHSI.
3. Crenuann3upoBaHHOE YCTPOHCTBO C OrpaHHYEHHBIM HAaOOPOM KOMaHI ISl YBEIWYEHHsS CKOPOCTH pacyera TeK-

CTyp.

29
3amaga o0paboTku 3D-rpaduku:
1. CuHTe3 B peallbHOM BpeMEHHN H300pakeHUs U3 OIMCAHUS CIICHBI.
2. AwHanM3 CIIeHBI U3 ONUCaHUs ee rpaduecKuX IPUMUTHBOB U XapaKTepa OCBEILCHHUS.
3. Hu ro, Hu npyroe.

30
Tekcrypa — 310:
1. PacrpoBoe nzobpaxeHue.
2. BexkropHOE H300pakeHHeE.
3. U3oOpaxeHune, HaKJIaIbIBAEMOE Ha IOBEPXHOCTb.
31

Jl1 cuHTEe3a TPEXMEPHOTO N300paskeHHsI HE0OX0AUMO:

1. Omnpenenuts, Kakue 0OBEKTHI JOJDKHBI IIPUCYTCTBOBATH B CIICHE.

2.  Ompenenuth MECTOIOJIOKEHHE BEPIINH, KOTOPbIC 3a1al0T KaXKIbIH U3 00BEKTOB CLICHBL.
3. TlocTpouTk rpaHy Mo 3aJaHHBIM BEPIIHHAM.

4. 3aroJHHATH HOJUTOHBI TEKCTYPaMHU.

32
Jus coBpemenusix GPU xapakrepHo:
Vcnonp3oBaHme CKaISIPHBIX IPOLIECCOPOB OOIIET0 HA3HAUCHNUS C IUIABAIOMIECH TOUKOH.
Hcnonp30BaHme BEKTOPHBIX IPOLIECCOPOB.
Ucnonbs3oBanue TexX U Apyrux.
Hcnonb3oBaHue yHU(DUIIMPOBAHHBIX POLIECCOPOB /ISl PEAIN3AIMY BEPLIMHHBIX M TUKCEIBHBIX HICHIEPOB.

PobpE

33
OCcoOeHHOCTH apXUTEKTYPHI coBpeMeHHbIX GPU:

1. MHuoxecTBO YHU(DHUIIMPOBAHHBIX MpOIeccopoB (simep) pa3ouro Ha N 010k0B (y310B) mo 16(32) smep.
2. Kaxnplit 650k (y3en) mpeacraBiisier co00i 2 MHOTOSIEPHBIX LIEHIEPHBIX MTPOLECCopa.
3.  Kaxnprit 6510k — 310 MPP-y3en.
4. Kaxnmsiii 610k — 310 SMP-y3e co cBoel JIOKaIbHOM MaMSTHIO.
34
IMonxox GPGPU:

1. TloctpoeHue crienraIu3upPOBaHHBIX YCTPONHCTB TPEXMEPHOH TpaduKH.

2. TlocTpoeHHe MOIIHBIX BHIYUCIUTENbHBIX YCTPOHCTB OOIIETr0 Ha3HAUYEHHSI.
3. TlocTpoeHne nmepcoHANBHBIX CYIEPKOMIBIOTEPOB.

4. TloctpoeHne THOPUIHBIX KIIACTEPOB.

35
O¢ddexruBrHocTs moaxona GPGPU ces3ana:
1. C npumeHnenueM TexHOJOTrHH napawienbHbiX BerauciaeHnid NVIDIA CUDA.
2. C aBTOMaTH4YeCKHUM NpeoOpa3oBaHHEM IT0CIIEJOBATEIbHBIX IPOrPaMM B MapauIesIbHBIE.
3. C coBepIIEHCTBOBAHNEM KOMIIMISATOPOB.

36
Apxutektypa GPU-FERMI
1. SMP
2.  MynbTuknacrep
3. Ksasuknacrep
37
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ApXUTEKTYpa NOTOKOBbIX My/ibTunpoueccopos GPU-FERMI

1.
2.
3.

KnactepHas
SMP
MPP

ApXUTEKTYypa CMHepreTuyeckmx npoueccopos B coctase CELL

1. RISC
2.  KnacrepHasn
3. SMP
39
KorepeHTHOCTb AaHHbIX B npoueccope CELL
1. TMNopaepnBaeTca aBTOMATUYECKU
2. ObecneunBaeTca Nosb3oBaTesieM
3. ObecneunBaeTca agMUHUCTPATOPOM CUCTEMBI
40

LnHa EIB npoueccopa CELL

1.
2.
3.

OpHO KoNbLO WUPUHOM 32 6UT
[1Ba KOHLLEHTPUYECKM3 KOMbLLA LUMPUHON 64 BUT Ha KOAbLO
YeTbipe KOHLEHTPUYECKU3 KO/bLA WNPUHOM 128 6UT Ha KonbLo

a1

Y70 BbIBEAET Ha 3KPaH AaHHaA Nnporpamma’?

}

global _ void kernel(int *a) {
extern __shared__ int bufl[];
extern __shared__ int buf2[];
bufl[0]=0; buf2[0]=2;
__syncthreads();

a[threadIdx.x]=bufl[@]+buf2[0];

int main() {

int *ha, *da;

ha=(int *)malloc(32*sizeof(int));

cudaMalloc(&da, 32*sizeof(int));

kernel <<<1, 32, 4*sizeof(int)>>>(da);

cudaMemcpy(ha, da, 32*sizeof(int), cudaMemcpyDeviceToHost);
printf("%d\n", ha[31]);

return 0;

BbibepuTe oAMH 13 5 BapnaHTOB OTBETa:

1) 2
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2) 64

3) 0
4) 4
5) an illegal memory access was encountered

YTo BbiBEAET HA IKPaH AaHHAA Nporpamma?

__global__ void kernel(int *a)

{
__shared__ int bufl[2];
__shared__ int buf2[2];
bufi[@]=0; buf2[0]=2;
__syncthreads();
a[threadIdx.x]=bufl[@]+buf2[0];

}

int main(){
int *ha, *da;
ha=(int *)malloc(32*sizeof(int));
cudaMalloc(&da, 32*sizeof(int));
kernel <<<1, 32>>>(da);
cudaMemcpy(ha, da, 32*sizeof(int), cudaMemcpyDeviceToHost);

printf("%d\n", ha[31]);

return 0;
¥
Bbibepute 0AMH 13 5 BapMaHTOB OTBETA:

1) 64

2) 2

3) 0

4) an illegal memory access was encountered

5) 4

BbibepeTe BepHOE YTBEPKAEHNE
Bbl6epVITe O4AUNH N3 5 BApPUAHTOB OTBETa:

1) Bce 6ubnnotekn c noaaepskkot CUDA paspabatbiBatotca npu yyactum NVIDIA

2) CUDA toolkit He BkAtouaeT B ceba 6UbAnOTEKM

3) Mcnonb3oBaHune 6M61M0TEK NO3BONAET COKPATUTL BpeMA pPaboTbl NPOrpaMms

4) C nomoubio CUBLAS moxKHO nepemHoKaTb maTpuupl Kak Ha CPU, Tak u Ha GPU

5) CnyyaliHble yncna c nomoubio CURAND mMoXKHO reHepmMpoBaTh Kak Ha CPU, Tak 1 Ha GPU
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YKaxKute, Kakon TUN pacnpeseneHma He MOXeT BblTb UCNONb30BaH NPU reHepaumm caydanHbix yncen 8 CURAND:
Bbibepute 0AMH 13 5 BapMaHTOB OTBETA:

1) Pacnpenenenue bepHynnu

2) HopmanbHoe pacnpeneneHve
3) PacnpeaeneHue MNyvaccoHa

4) PaBHOMmepHOe pacnpeneneHue
5) Bce moryt

45

YKaxKute, Kakol TUN AaHHbIX BO3BPaLLatoT GYHKUMKU reHepaummn caydanHbix uncen 8 CURAND:
Bbibepute 0AMH 13 6 BapMaHTOB OTBETA:

1) curandError t
2) cudakrror

3) curandStatus t
4) cudaStatus t
5) cudaError t

6) curandError

BbibepeTe HeBeEpHOE YTBEPXKAEHUE
Bbl6epVITe O4AUNH N3 5 BAPMAHTOB OTBETA.

1) ®yHKummM CUBLAS paboTatoT ToNbKO ¢ NamaATbio GPU, BblaeneHHo cublasAlloc()

2) B 6ubnnoteke CUBLAS ecTb peanunsauma dyHKUM 6ubamnoTekn BLAS Ha GPU

3) MHoromepHsbie CTPYKTYPbI AaHHbIX B CUBLAS xpaHsaTca no ctonbuam

4) cublasSetMatrix() KonupyeT AaHHble ¢ xocta Ha GPU

5) CUBLAS BK/ItO4aET onepaummn «BEKTOP-BEKTOPY, KMATPULLA-BEKTOP», «KMaTpULIa-MaTPULLA»
47

Kako dyHKUMM HeXBaTaeT A1 KOPPEKTHOM paboTbi?
#include <stdlib.h>

#include <stdio.h>

#include "cublas.h"

main ()

{
double *a, *b, *c;
double *d_a, *d_b, *d_c;

int Ida, Idb, Idc,n;

cudaMallocHost( (void**)&a, Ida * sizeof(double) );



1)
2)
3)
4)

cudaMallocHost( (void**)&b, Idb * sizeof(double) );

cudaMallocHost( (void**)&c, Idc * sizeof(double) );

cublasAlloc(Ida, sizeof(double), (void**)&d_a );
cublasAlloc(Idb, sizeof(double), (void**)&d b );

cublasAlloc(Idc, sizeof(double), (void**)&d_c );

cublasSetMatrix(Ida, Ida, sizeof(double), a, Ida, d_a, Ida);

cublasSetMatrix(Ida, Ida, sizeof(double), b, Idb, d_b, Idb);

cublasDgemm('N', 'N', n, n, n, 1.9, d_a, Ida, d_b, Idb, 0.0, d _c, Idc);

cublasGetMatrix( n, n, sizeof(double), d_c, Idc, c, Idc);

cublasFree( d_a);
cublasFree( d_b);

cublasFree( d_c);

cudaFreeHost(a);
cudaFreeHost(b);

cudaFreeHost(c);

cublasShutdown();

return 0;

BbibepuTe 0aMH U3 4 BapnaHTOB OTBETA:
cublaslinit
cublasStatus
svncthreads
cudaDeviceSynchronize

48

Kakasn 6ubnnoTteka, nocrasnstowascs ¢ CUDA Toolkit, npeaHasHadeHa ans 06paboTku curHanos?

1)
2)
3)
4)

BbibepuTe oaMH U3 5 BapnaHTOB OTBETa:
ArrayFire
Bce nepeyncneHHble
IPP
OpenCV
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5)

NPP

49

YKaxute HeBepHoOe yTBEPXKAeHUe:

1)
2)
3)
4)
5)

BbibepuTe oaAnH 13 5 BapMaHTOB OTBETA:

PaspexkeHHyIo maTtpuuy abdeKkTBHEE NPeACcTaBiATb B BUAE CreLnasbHbIX MHAEKCHbIX dopmaToB

[na koppeKkTHOM paboTbl CUSPARSE He06x0AMMO NPOUHULIMANN3MPOBATL AECKPUNTOP
Bce BepHbI

CUSPARSE paboTaeT ¢ pa3perKeHHbIMW MaTpULLamMu

CUSPARSE paboTaeT ¢ KOMNIEKCHbIMW Yucnamu

50

YKaxkute, Kakas 6mubanoTteKka He aBnaeTca paspaboTkoi cotpyaHmkos NVIDIA

1)
2)
3)
4)
5)

BbI6EDl/ITe O04uH U3 5 BapmnaHTOoB OoTBETA:
Thrust
CUBLAS
CULA
CUDA Math Library
CURAND

51

BbibepeTe BepHOe yTBEPKAEHME

1)
2)
3)
4)

BbibepuTe 0AMH U3 4 BapnaHTOB OTBETa:
[na vcnonb3oBaHua Thrust HE06x0AMMO CKOMNOHOBATHL (CIMHKOBATL) NpUAoXKeHue ¢ thrust
Thrust peanusyet Becb dyHKUMOHaN 6UbAnoTekn STL
Thrust BxoauT B coctaB CUDA Toolkit
Thrust - NPOEKT C 3aKPbITbIM KOAOM

52

CKonbKo 6anT byaert nepeaaHo no wuHe PCI?

thrust::host_vector<int> h_vec(1024);

thrust::generate(h_vec.begin(), h_vec.end(), rand);

thrust::device_vector<int> d_vec = h_vec;

1)
2)
3)
4)

BbibepuTe 0aMH U3 4 BapnaHTOB OTBETA:
2048
1024
8192
4096

53

YKauTe 3HadeHue Z[2] nocae BbINOAHEHUA KOAA:

thrust::device_vector<float> X(3), Y(3), Z(3);

X[0] = 10; X[1] = 20; X[2] = 30;

Y[0] = 15; Y[1] = 35; Y[2] = 10;
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thrust::transform (X.begin(), X.end(), Y.begin(), X.begin(), _1+ _2);

1)
2)
3)
4)
5)

BbibepuTe 04MH 13 5 BapMaHTOB OTBeTa:
55
40
120

25

54

BbibepeTe HeEBEPHOE VTBEPXKAEHME:

1)
2)
3)
4)
5)

BbibepuTe oanH 13 5 BapMaHTOB OTBETA:
Thrust 061a4aeT MeHbWMMK BO3MOXKHOCTAMM No cpaBHeHuto c CUDA C
Thrust aBnsetca aHanorom 6nbanotekn STL
BubanoTeky Thrust He HY}KHO KOMNUAMPOBATb OTAE/IbHO OT BaLleil Nporpammbl
Anroputmbl Thrust HeBO3MOXKHO 3anvcTuTb U3 kernel-dbvHKLMIA
Anroputmbl Thrust BbINOAHATCA TONbKO Ha GPU

55

Kakoe uuncno BbiBegeTca Ha 3KpaH?

thrust::device_ptr<int>d_ptr = thrust::device_malloc<int>(10);

thrust::sequence(d_ptr, d_ptr + 5);

std::cout << thrust::reduce(d_ptr, d_ptr + 3) << "\n";

1)
2)
3)
4)
5)

BbibepuTe oanH 13 5 BapMaHTOB OTBETA:

N W b O WO,

56

Yemy byaet pasHo A[0] nocne BbiNoNHEeHUA Koaa?

thrust::host_vector<int> A(4);

A[0] = 20; A[1] =14;

A[2] = 38; A[3] = 46;

thrust::device_vector<int> dA(4);

dA=A;

sort(A.begin(), A.end());

A=dA;

1)

BbibepuTte 04MH 13 4 BapMaHTOB OTBETa:
14
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2) 20
3) 46
4) 38

57

Yemy byaeT paBeH init?
int main(void) {

thrust::device_vector<float> X(3);

X[0] = 10; X[1] = 30; X[2] = 20;

float init = 0.0f;

float result = thrust::reduce(X.begin(), X.end(), init, thrust::maximums<float>());
std::cout << "maximum is " << result << "\n";

std::cout << "init is " << init << "\n";

return O;
BbibepuTe oaMH U3 5 BapnaHTOB OTBETa:
1) 0
2) 20
3) 10
4) 2
5) 30

58

YTo BbIBegeTCA Ha 3KpaH?

{

}

global__ void kernel(int* Arr)

Arr[0] += 2;

int main(void)

{

size_t N =10;

int * raw_ptr;

cudaMalloc((void **) &raw_ptr, N * sizeof(int));
thrust::device_ptr<int> dev_ptr = thrust::device_pointer_cast(raw_ptr);
thrust::fill(dev_ptr, dev_ptr + N, (int) 1);

kernel <<<1,1>>> (raw_ptr);

std::cout << dev_ptr[0]--;
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cudaFree(raw_ptr);

return O;

1)
2)
3)
4)

N WD R

Bbibepute oauH 13 4 BapMaHTOB OTBETa:

KaKoe maKcumanbHoe KOIMYecTBO 6/10KOB MOMKET UCNOJTHATLCA KOHKYPEHTHO B 0AHOM SMX umMna GK110?

1)
2)
3)
4)

32
8
16

59

BbibepuTe oanH 13 4 BapMaHTOB OTBETA:

60

Kakoe maKkcuMmanbHOe Ko/IM4ecTBO 6/10KOB MOMKET KOHKYPEHTHO UcnonHATb SMX umna GK110 gns cnepyrowen GyHK-
uum aapa (KpuTtepuii — o6bem pasgenaemont NnamaTh):

#define BLOCK SIZE 32

myKernelCUDA (float *C,

{

1)
2)
3)
4)
5)
6)

int bx = blockIdx.x;
int by = blockIdx.y;
int tx = threadIdx.x;

int ty = threadIdx.y;

float *A)

__shared  double As[BLOCK SIZE] [BLOCK SIZE];

As[tx] [ty]l=A[bx*blockDim.x+tx] [by*blockDim.y+ty];

__synchtreads () ;

Cl[bx*blockDim.x+tx] [by*blockDim.y+ty] =As[tx][ty]*8+15;

16

12

BbibepuTe oanH 13 6 BapMaHTOB OTBETA:

61
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Kakoe KonnuyecTtBo 32-6UTHbIX PErMcTpoB MOXKET UCMO0/1b30BaTb Kaxkaaa HUTb 610Ka, ecnun B 610Ke 512 HUTEN, U KOH-
KYPEHTHO UcnoHATcA 4 610Ka, NpU YCA0BUM YTO HET CUANNHTA PerucTpos (ana umna GK110)?

1)
2)
3)
4)
5)

BbibepuTe 04MH 13 5 BapMaHTOB oTBeTa:
21
16
255
63
32

62

Kakoe maKcMMaibHOe KO/IMYECTBO BapnoB MOXKET KOHKYPEHTHO UCNONHATLCA Ha ogHom SM B apxuTekType Fermi (CC 2.0)?

1)
2)
3)
4)

BbibepuTe oanH 13 4 BapMaHTOB OTBETA:
48
64
32
96

63

B cnyyae, eC/im HET orpaHMYeHmWs No PErncTPam U pasgensiemoin NamaTh, Kakoi pasmep 610Ka MO3BOAUT NOAYYUTb

100% device occupancy ans yCTPOWCTB Ha apxuTekType Fermi(CC 2.0)?

1)
2)
3)
4)

Bbibepute 04MH U3 4 BapMaHTOB OTBETA:
16 * 32
256 * 4
32*32
16 * 8

64

B ciiyyae, ecam HeT orpaHUYeHus No peructpam M pasgensemoi NamsaTv, Kakoi pasmep 6/10Ka He MO3BOUT MOYYUTb

100% device occupancy A1 ycTpoicTs Ha apxuTekType Kepler (CC 3.5)?

1)
2)
3)
4)

Bbibepute 04MH U3 4 BapMaHTOB OTBETA:
48 * 32
16 *8
32*32
256 * 4

65

Kak byaert sbirnaaetb anmpextnsa parallel 8 asbike C ¢ aTpubyTamm, FOBOPALLIMMM O pasmepe ceTkn B 64 610Ka 1 610Ka B 4 Bap-

1)
2)
3)
4)

Bbibepute 0AMH 13 4 BApMaAHTOB OTBeTa:
#pragma acc parallel gang (64) vector(4)
#pragma acc parallel gang (64) worker (4)
#pragma acc parallel vector (64) gang (4)
#pragma acc parallel worker (64) gang (4)
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66

KaKvio aMpeKTney Heo6xoaMMO UCMONb30BaTb, YTOObI BblaeIMTb NamATb Ha GPU ana maccusa A 6e3 nepeaayn AaHHbIX?

1)
2)
3)
4)

BbI6EDVITe O4VH U3 4 BapnaHTOB OTBETA:
#pragma acc data present (A[:1)
#pragma acc data create (A[:])
#pragma acc data copy (Al:1)
#pragma acc data private (A[:1)

67

YKaxunTte HeBepHoe yTBepxaeHne 06 OpenACC.

Bbibepute ognH 13 4 BapMaHTOB OTBETA:

XoCT UcnosHAeT 60/1bLLYIO YacTb KOAA M TO/IbKO B HYXKHbIX C/TYHasX MHULMAAM3NPYET paboTy YacTy Koaa Ha ycKopuTe-
OpenACC — 3aKpbITbli cTaHAapT, pa3paboTtaHHbii NVIDIA ans vnpouweHua asbika CUDA

B OpenACC aTpnbVTbl AMPEKTMUB MOXKHO YC/I0BHO Pa3AeNuTb Ha OCHOBHbIe aTPMBVTbI M aTPUOVYTbI AaHHbIX
Moaenb UCNONHEHUA UMEET TPU VPOBHA: gang, worker u vector

68

Iupektusa #pragma acc loop independent collapse (2) Bbi3oBeT:

1)
2)
3)
4)

BbibepuTe oanH 13 4 BapMaHTOB OTBETA:
MapannenbHoe UCNONHEHWE LMK/A C Pa3MEPOM CETKU — 2 B0oKa
NocnenoBaTenbHOE UCMONHEHME 2-X B/IOXKEHHbIX LLUKNOB
MapannenbHoe MCNONHEHWE CAEAVIOLLErO LIMKAA C UCNONb30BaHMeM 2-x GYHKUNR-aaep

MNapannenbHoe UCNOAHEHMEe UUKAA NepBOro YPOBHA U BAOXEHHOIO UMKAA

69

KaKune orpaHunyeHnsa numetoT aupekTtussbl parallel v kernels 8 cneundukaumm 1.0?

1)
2)
3)
4)

BbibepuTe oaMH U3 4 BapMaHTOB OTBETa:
He moryT BKAo4YaTh B ceba BNOXKeHHbIe pernoHbl parallel nnv kernels
He moryT umeTb 3a4aHHbI NO/b30BaTEIEM PA3MEP CETKU
He moryT BKAtoYaTb B cebA onepaumm ¢ ABYMEPHbIMU MAcCMBAMM

He moryT BK/toYaTb B cebs uuKAbl for

70

BbibepuTe onTMManbHbIA BapuaHT aTpmbyToB ANpPeKTUBLI parallel pns cnepyrolero Koga (C TOYKM 3peHMA MUHUMMK3A-
UMM o6bema KONMPyembIX AaHHbIX U KOPPEKTHOCTM paboTbl Koaa)

#pragma acc parallel

for (inti=0;i<n;i++)

ali]=b[i] +i *3 +3,5;

1)
2)

Bb|6eDl/|Te O4AUNH N3 4 BAPWMAHTOB OTBETA.
#pragma acc parallel copy (alnl,b[n1)
#pragma acc parallel copvin (b[n1), copyout (alnl)
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3) #pragma acc parallel create (b[n1), copvout (a[n])
4) #pragma acc parallel create (b[n1), copy (aln1)

OueHKa NpPaKTUYeCKMX YMEeHU U HaBbIKOB:

Mpumep munoeoii 3ada4u.

NBap | Hau. |Pes

(AsscTy| CBA |¢ B KOMMERTARI

Mpu cnoxeHnn ymcen B accouMaTMBHOM NapaniesbHOM npoueccope o [006]as e ABiTe

oba cnaraembix pacnonaratca B OAHON CTPOKE acCOLMaTMBHOM MNamMATK. 1(2) |00 1 |0 1 |AEAATS ROAES

Myctb cnaraemoe A pacnosioxeHo B paspagax 1-10, cnaraemoe - 2 |0 40|04 |HET AEACTEHG
EAATE NEP

B paspagax 21-30. Pesynbrat coxpaHaetca B paspagax 21-30. OauH paspag, i‘: 513} ? :1 L é :}fmmb I'I.Epﬁi&;-

KaXkaoi cTpoku otBedem nof ¢dnaxok nepeHoca Ci. lMpu nopaspaaHom c 110111 oler acicrami,

CNOMKEHUM BO3MOXHbBI 8 BapMaHTOB (CM. puc.). Ho npoBoauTb onpockl (aeit- | 6 (4} {4 0|1 0[AEmTE NOCAE R

P |1t H[4d[HeT ashicTaud

CTBMA) HaZo TONbKO ANA YETbIPeX U3 HUX B NOpAdKe, KOTOPbIM yKasaH B
cKkobkax. MNoyemy?

6.2. KoHTponbHble Bonpocbl / BONPocbl 3K3ameHa

1. Heo0xogmMocCTh, peTPOCIIEKTHBA U TCHICHIINH Pa3BUTHS MaPaAJUICIIFHBIX CHCTEM
MoHamue Cynep3BM. Cepepa npumeHeHuli BBC. OcHosa noegbiuwieHus npousgooumesnsHocmu BC. Imanei Yuc-
7IeHHO20 3KcnepuMmeHma. BeedeHue napannenusma 8 apxumexkmypy 3BM. Pempocnekmuea pasgumus napasn-
nenbHbIX cucmem. CospeMeHHbIE meHOeHYUU.

2. CuctemaTtuka napannenbHbIX CUCTEM
3apaum cuctemaTtukun. CnuctemaTuka daunHa. NoHATHe CprKTypHOl‘/‘I CUCTEMATUKWN.

3. ABCTpaKTHblE OLEHKU NPOU3BOAUTENBHOCTH
MunkoBasa NpousBoAUTENBHOCTb. JIMHA NONYNPOU3BOANTENBHOCTU. DKCNEpPUMEHTaIbHOE onpeaeseHune na-
pameTpoB.

4. CuctemHas Npou3BOAMTENBHOCTb
OcHoBHble He0CTAaTKM abCTPaKTHOM OLLeHKU. 3aKoH AMaana. KoHuenuma mapwpytusaumnu. NMpumep Kackaa-
HOro cymmnpoBaHuna. OTHOCKTEIbHAA OLLEHKa NPOU3BOAUTENbHOCTU. TeCTOBbIE OLEHKN NPOU3BOAUTE/NIbHO-
CTH.

5. O6paboTKka M306parkeHni
OcHoBHble NoHATUA. Bugbl 06paboTkn. YayuweHue nsobparkeHunit. KogmposaHue nsobpaxkeHnin u obpaboTka
rpadpuku.

6. ObpaboTka cMMBO/IOB
O6paboTka uenoyek cumBonoB. O6paboTka ecTecTBEHHbIX A3bIKOB. MoUCK B cnoBape 1 obpaboTka mopdem.
CuHTaKcuuecKas obpaboTka. MNpasuna CFG.

7. ToHATMe accoumaTMBHOIO NapasiienbHOro npoueccopa
AccoumaTtuBHaa NnamaTtb. NamaAtb oTKAKKa. KomaHabl AMM. Jlornyeckue anroputmbl gna AMMM.

8. ApudmeTtnyeckume anroputmol ana AMM. OpToroHasibHaa NamaATb
YCNoXKHEHWE NAaMATU OTKAMKA. [LONONHUTE/IbHbIE MMKPOKOMAHZAbI. AropuUTM f06aBNeHUA eaAnHULbI. ANro-
pUTM cnoxeHus nonen. MpuumHbl rpomosakoctn AMNM. OpraHn3auna opTOroHaAbHOM NamMATH.

9. [oHATHe NpoueccopHbIX MaTpuL,
Accoumauma noHaTui OKM/-cructem, NPOLLECCOPHbIX MATPULL U NapannenbHbIX NPOLECCOPOB B CTPOroOm
cmbicne. dusnyeckne orpaHNUYeHUsA Ha NPOLLECCOPHbIE 3N1eMeHTbI. MoTeHLMaNbHbIe BO3MOXKHOCTU OKM /-
cuctem. 3akoH powa u runotesa MuHckoro. AnbTepHatnea CBO-CrO.

10. Cucrembl BepTUKanbHOM 06paboTKkn
0606weHHaa cmpykmypa. Mpumep ICL DAP. Memod docmyna. lpoueccopHeili anemeHm. Pa3pAaoHas 3a8u-
cumocme npouszeodumesnsbHocmu. AKcenepamopsl. BHewHue ycmpolicmea. CospemeHHble CBO.

11. MaTpWUHbIA NPOLLECCOP aCCOLLMATUBHOMO TUNa
PeructpoBas cTpyKTypa. MpoueccopHas maTpuua n ee obpamnenue. MNMpoueccopHbiii anemeHT. CKanApHbIi
npoeccop ynpasaeHnA. XapakTepucTMKa coctaBa KOMaHA,. lprmep opraHmnsaumnm BxogHoro notoka NMMA.
OueHka npoussoautenbHoctn NMA.

12. AnropuTtm copTtnpoBku gna NMA
Meps.biii Nnpoxog,. Bropoit npoxoa. Tpetuit npoxoa. OueHKa yMcna ob6palleHnin K namaTu.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

MaitHbpenmoBble apXUTEKTYPbI
Cneyughuka npoepammHoz20o obecneyeHus. Paccmampusaemsie apxumexkmypsi. Cucmemsl Cm* u BBN Butter-
fly. Cucmema HP Superdome. Cemeiicmeo CRAY T3D/T3E.

KnactepHble apXUTEKTYpbl
MoHamue Knacmepa. OOHOPOOHOCMb U 2emepozeHHOCMb. [lea nodxoda K opeaHu3zayuu. lepassie npoekmel.
Beowulf-mexHonozuu. TexHos02uU cCOEOUHEHUS KOMMblomepos 8 Kaacmep. 3a0a4u KaacmepHbIX cucmem.
Bonpocs! pazpabomku napansenbHuix npozpamm.

SNemMeHTbl TEOPUU KOMMYTALMOHHbIX CeTei
MoHATUE OTOBPANKEHUI, COEANHUTENBHBIX U KOOPAMHATHLIX ceTel. basoBble NepecTaHOBKU. KommyTaunm B
NPOLLeCcCOpHbIX MmaTpuuax. OueHKM 3ddeKTUBHOCTM NepekatoyaTenei.

CeTn KOMMYyTaLMK B MaliHbpelimax 1 Knactepax
OcCHOBHble TUMbl ceTel. BpemeHHble NapameTpbl ceTeBbIx Nepeayd. Metoael MIMNC u MIMN.

OpraHu13auma rnaBHoM NamaTu
Cayuali OKMA-cucmem. UcknaroueHue Konnu3suli. [Tooxod ¢pupmei Burroughs. NMamame muna DDR-SDRAM.

KorepeHTHOCTb NO AaHHbIM
lo3umususm MHOZO)/pOSHEBOU opaaHusayuu namamu. Kaw-namame. [NloHAMue Koz2epeHmHocmu 014 O0aH-
HblIX.

Peanunsauyma HeABHbIX aNAIrOPUTMOB KOrepeHTHOCTM B MPP-cuctemax
Cnayuali pacnpedeneHHoli namamu. Anzopumm DASH.

RAID-maccusbl
MoHamue RAID. [MapannensHelli u He3asucumelli docmynel. YposHu RAID. ®@opmuposaHue KOHMpPOsbHbIX
¢no8. RAID-koHmponnepei.

Knaccuka rpadunueckmx npoueccopos
MoHamue GPU u mekcmypei. 3ada4a cuHmesa 3D-u3obpaxceHus. KoHseliepusayus. Hedocmamku Knaccuye-
CK020 nooxooda. [pobrnema 6aAAHCUPOBKU HA2PY3KU.

ApXUTEKTYpa COBPEMEHHbIX rpaduyeckmx Npoueccopos
YHuguyuposaHHsili welidepHsili Npoyeccop KAaK CKaaapHeIl npyeccop obuje2o HasHavyeHuUs. 3ggpekmus-
Hocmb nepexoda 8 GPU om 8eKmMOpHbIX K CKAAAPHbIM 8bl4ucneHuam. [1odxod GPGPU. Apxumekmypa FERMI.

Cynepnpoueccop Cell
Bexu ucmopuu. Tekywana sepcusa Cell. BeicokonpouzsodumenoHble cucmemsl Ha Cell. Knacmep RoadRunner.
Apxumexkmypa CBEA.

Pa3paboTka mapamiensHBIX IPOrpamMM ¢ Hcois3oBanreM MPI.
Huuyuanuzayus u 3aeepuwenue MPI npoepamm. Onpedenenue koauvecmsa u panea npoyeccos. Ilepedaua coobuye-
nutl. Ilpuem coobwenuii. Onpedenenue epemenu guinonnernue MPIl-npoepammebr.

KonnexTuBHbIE onepanuu nepegadn faHHeIX B MPL

Iepeoaua oannvix om 00HO20 npoyecca 8cem npoyeccam npoepammol. Ilepedaua Oannwix om 8cex npoyeccos 0o-
Homy npoyeccy. Onepayuu pedykyuu. CUHXDOHU3AYUS BbIYUCTEHUL.

IIpounsBoaHbie TUIBI JaHHBIX B MPI.

Touamue npousgoonozo muna oannwvix. Cnocobvl KOHCMPYUPOBAHUS NPOU3BOOHBIX Munoe dannwvix. Obvsaesnenue
NPOU3BOOHBIX MUNOS U UX YOdTIeHUe.

YipasieHue rpynnaMu nIpoLeccoB U KOMMyHukaropamu B MPIL

Ynpasnenue epynnamu. ¥Ynpasnenue xommynuxamopamu.

Bupryansasle Tononoruu B MPI.

Jlexapmogwvl mononozuu (pewemxu). Tononoeuu epagha.

Cranmapt MPI-2.

Jlunamuueckoe noposicoenue npoyeccos. Oonocmoponnee 3aumooeticmsue npoyeccos. llapannenviviii
66800/6b1600. Pacuupennvie konrexkmusHvie onepayuu.

OcuoBHBIE KOHCTpYKIH OpenMP.

Tpunyunuanvras cxema npoepammuposanus 6 OpenMP. Cunmaxcuc oupexmus ¢ OpenMP. Ocobennocmu peanu-
sayuu oupexmue OpenMP.

3arpyska u cunxponusanusa B OpenMP.
Cunxporuzayuu munos atomic, critical, barrier, master, ordered, flush.

[IporpammupoBanue ¢ ucrnons3oBanueM Task Parallel Library (TPL).
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Tpumenenue uoenmughuxamopa 3adauu. Memoowt odcudanus saoayu. Knacc TaskFactory. [Ipumenenue aamooa-
svipadicenus 8 kawecmese 3aoaqu. Cozoanue npoooadxicenus 3adayu. Bozepam 3navenus u3 3adavu. Ommena 3a0auu.
Ommena 3aoauu. Memoow For() u ForEach().

Mogens ucnonaenuss CUDA.
SIMT: supmyanvuvie numu, onoxu. I nobanvnas cunxponusayus. Bemenenue (branching). Pacnpedenenue no warp-
am. Macwmabuposanue.

Wepapxus namsatu B CUDA.
I'nobanvnas, nokanvuas, pecucmposas, pasoeniemas Namams.

puxmagasie CUDA GubnaroTex.
Bubruomexu NVIDIA. Cmoponnue oubnuomexu. CURAND, CUBLAS, CUSPASE, CUFFT, NPP, ArrayFire.

Bubmuorexa Thrust.
OcHosHule 6o3modchocmu. Komnonenmol. Pacnpocmpanenue. Knacc-goynkmop. Tunvt mpancgopmayuii.

Ontummzanust CUDA nporpaMm.
Koungueypayus cemrxu. 3ansmocme ycmpoticmea. Pasmepot 610x06. Occupancy calculator.

Crannmapt AupeKTHBHOTO mporpammupoBanis OpenACC.
Mooenw ucnonnenus OpenACC. Cunmarcuc ouppexmus. Koncmpyrkyus Parallel. Ampubymor konempyxyuu Paral-
lel. Konempyxyus Kernels. Konempyxyus Loop. Hcenoavszosanue pecuona Data.

3ampocst Parallel LINQ.

IIpedoxpanenue nopaoka pesyromamos. Ipunyoumensvrnoe napannenvroe svinonnenue. Ocpanuienue cmenenu na-
pannenuzma. Obpabomka UCKIOYeHu.

Jluneiinas anredpa ¢ miuoTHeMU MaTpunamu B CUDA.

Hnuyuanuzayus u oceobosicoenue konmexcma. Paboma ¢ namsimoto. Ilomokobesonacnocms. @yukyuu yposuei 1,2,3.
JluneitHas anredpa ¢ pazpesxeHHbIME MaTpuiamu B CUDA.

Huoexcuposanue u ghopmamer oannvix. @ynkyuu yposueu 1,2,3.

IIpeob6pazosanue Oypre B CUDA.

Tunwl npeobpazosanuii. Mnozomepuwie npeodpazoganus. IlomokobezonacrHocme.

I'enepanus ncesnocny4aitnbix yucen B CUDA.

Tunwi eenepamopos. Onyuu eenepamopos. llpumep ucnoavzosanus cuRAND.

OCHOBHbBIE KOHIICTIIMK U TIOHATHUS TPOQUINPOBaHuUS ¢ ipuMeHeHneM nakera Intel Parallel Studio.

Iouamue kpumuuecxozo nymu. Cocmosanusi nomokos. [lonamue kamezopuii 6pemenu.

[Ipo6emMBbl MPOU3BOAUTENEHOCTH, OTIpeesieMbIe TIPY IIOMOIITH MakeTa mpodumupoBanus Intel Parallel Studio.
Pacnpedenenue svruucnumensvroil nazpysku. CUHXpOHU3AYUA U BPOU3BOOUMENLHOCTb.

HUcnonw3oBanue Intel Thread Profiler.

H3zyyenue npoguaupyemoeo npunocenus. [loocomoska npunoscenus ona npoguauposanus. Ipoguruposanue
NPUNOICEHUS
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