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Bukuneoui

Xeon Phi

Marepuan u3 Bukuneauu — cBOOOTHOM SHITUKIIONETUN

Xeon Phi — cemelicTBo x86 MpoOIECCOPOB CEBEPOAMEPUKAHCKOM Kopropanuu Intel ¢ 60IbIINM KOJUYECTBOM IIPOIECCOPHBIX sAMEDP. JlaHHBIE MTPOIECCOPHI
NpeJHa3HAYeHbl U HCIIOJb30BaHUs B CYIEPKOMIIBIOTEPAX, CEPBEPAX U BBICOKOIPOU3BOIAUTEIBHBIX PabOUMnX cranmuax!2], ApxuTeKTypa NpOILEeCcCOPOB
II03BOJISIET UCII0JIH30BATh CTAHAPTHBIE I3BIKKU IPOTPAMMUPOBAHUS U TEXHOJIOTUH OpenMP.[3][4]

Vi3HayanpHO pa3paboTaHbl HA OCHOBE HKCIIEPUMEHTAIBHBIX Bueoyckoputesnei Intel misa Berauciennit (GPGPU) (mmpoekts! Larrabee 2006 u Intel MIC 2010
rona)lsl. B ommmuume or npyrux GPGPU (8 wacrroctu Nvidia Tesla), B mponeccopax Xeon Phi ucnosnbsyercsa x86-coBmecTHMOe SAApO, He Tpedyoliee
IepennChIBAHNSA IpOrpaMm Ha crienuaibHble A36IKku (CUDA, OpenCL)L5],

IlepBOHAYAJIBHO IIPEACTABJIEHBI B 2012 rojy B Busie Kapt pacuupenus PCle (Knights Corner, 22 HM).
IIpoxykTs! Broporo mokosneHusa Knights Landing (14 HM) aHOHCHPOBaHBI B 2013 rony[(’] Y TIOSIBUJIUCH B 2016 rofy W IPEACTaB/IAIT cOO0H Ipomeccop It
YCTaHOBKH B cepBePHBIH cokeT LGA3647 (SABIAIOTCA EHTPAIBHBIM IIPOIIECCOPOM).

B utone 2013 cynepkomisiorep Tianhe-2 uz NSCC-GZ (Kuraii) cran 6bicTpeininm B MI/Ipe[7]. OH ucnosp3oBai conpoueccops Intel Xeon Phi u nenTpanpable
nporteccopsl Xeon (Ivy Bridge-EP) miist nocruxxenust 33.86 neTa(bJIOHCOB.[S]

ITpoayktel Xeon Phi oprieHTHPOBAHBI Ha PHIHOK, B KOTOPOM TaKsKe MCITO/Ib3yioTcs comporieccopsl Nvidia Tesla 1 AMD Radeon Instinct.
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Muxkpoapxurtektypa Larrabee (paspabartbeiBasiace ¢ 2006 ronal®)) Beena MpUMEHEHHE OYeHb ITUPOKUX BeKTOPHBIX AJIY (512-paspsanbie SIMD) B MHKPOIIPOIECCOPHI C apXUTEKTypol x86. Takke B Hel
MPUMEHSIACH KOJIBIEBAs IIHUHA JUIsT 00ECIeYeHrs] KOTEPEHTHOCTH KAIIeH U /Ul CBSI3U ¢ KOHTpoJuiepoM mamsatu. Kaxmoe sapo Larrabee Moriio ucrnosiHsTh 4 notoka. Takxke Larrabee mmenn HeKOTOpBIE
6s10kH, crienubuyHble 111 Bugeoyckopuresneld (GPU), B 4aCTHOCTH, TEKCTYPHBIN 610x.12°1 OT manos npousBoguth GPU s peirka ITK, ocHOBaHHBIN Ha KCCiIeI0OBaHUsX MpoekTa Larrabee, oTkazanuch B
mae 2010.011

B npyrom wuccienoBaresibckom mpoekre Intel Obuta peasimsoBaHa apxurektypa x86 Ha MHOrosimepHoMm mporeccope — Single-chip Cloud Computer (mporotumbl mpejacraBieHbl B 2009 rouy[u]),
MpeHa3HAYEHHOM I 00JIaYHbIX BhIYucaeHud. OfHa MUKpOCcXeMa UMesia 48 He3aBUCHUMBIX sJIep ¢ UHAWBH/YAJIbHBIM YIIPABJIEHUEM YaCTOTOM U HAIpsKEeHUEeM. JIJIs CBA3U s/Iep MCIOJIb30BaIach CETh C
AYEnCTOH cTpyKTypoii (mesh). B mpoekTe He mojnep KuBaIach KOrepPeHTHOCTD Komeii.[13]

Teraflops Research Chip (upororum npezicrasieH B 2007 rony[l‘*]) — DKCIEpUMEHTATbHBIN 80-A1epHbIi MUKpopoIeccop. Kaxkmoe siapo comepskano 2 AJIY a1st 06paboTKH BEIIECTBEHHBIX JIAHHBIX. Pazmep

MAaIIMHHON KoMaHzbl — 96 6ut (VLIW). IIpoekT cMor foctudb 1,01 TepaFLOPS Ha yactote 3,16 I'T1y u npu notpebyieHnu 62 Br sneKTpoaneprnn.[15][16]

Knights Ferry

ITepBoe MOKOJIEHHE MPOIleCCOPOB Ha 6aze apxuTeKTyps! Intel MIC mox komoBbIM HazBaHueM Knights Ferry.[17]

IMpotorumn Intel MIC — miara pacimipenus Knights Ferry, ocHoBaHHast Ha mpoieccope Aubrey Isle. AHoHCcupOBaH 31 Mast 2010 rofa. 3asBIeHO, YTO IPOAYKT SBJISETCS IPOJOKeHHeM PaboT IO IPOeKTaM
Larrabee, Single-chip Cloud Computer 1 [pyIruM HcceA0BaTebeKuM mpoexram. 18]

Kapta c unrepdeiicom PCle umeer 32 sizapa, in-order, ¢ yacroramu a0 1,2 I'TH, HCHOMHAOIINX 4 TOTOKA Ha KaXXJoM sAzape. Ha kapre ycraHossieHo 2 I'B mamaru GDDRs5,129], Muxkponponeccop umeer 8 Mb
KorepeHTHOrO Kama L2 (256 kb Ha agpo; L1 — 32 kb Ha smpo).[Qo] MaxcumasnbHasa norpebssieMas MOITHOCTh OKOJIO 300 Br,[19] HCIOJIb3YeT 45 HM TeXHpOHECC.[Ql] B uune Aubrey Isle ucnomnbayercs
KOJIbIleBasi IIMHA IIMPUHOUW B 1024 paspsazaa (mo 512 OUT B KaXKAOM HaIpaBJIEHUH), COEJUHSIONIAS INPOIECCOPHI U ONEPATUBHYIO namars. 22l Onma mrara umeer IIPOU3BOAUTEIBHOCTE Oosiee 750
TuraFLOPS[2U (s IIPOTOTHIIE PEeAT30BaHA TOJIBKO paboTa ¢ 32-pa3psAqHbIMU mrapaomumu 23], 3a rakr kaxoe AAPO BBINOIHAET 710 16 OHepaIleI[2o]).

ITporotumns! ucrnosb3oBaiauck B CERN, Korea Institute of Science and Technology Information (KISTI) u Leibniz Supercomputing Centre. Cpemu mpou3BOAUTEIIEN alllIapAaTHOTO 06eCIIeUeHHs 1A IIPOTOTUIIOB

6butn HasBausl IBM, SGI, HP, Dell.[24]

Knights Corner

BTOpO€ [OKOJIEHH e IPOLeccopoB Ha 6ase apxuTekTyps Intel MIC mog kooBsM Hassauuem Knights Corner.[17]

Osxumaercs, 9YTo JUHUS MPOAyKTOB Knights Corner Gy/ieT BBIIOJIHEHA C UCIOJb30BAHHEM 22 HM TEXIIPOIECCA, C IPUMEHEHHEM TPEX3aTBOPHBIX TpaHaucTopos (Intel Tri-gate). Oxkumaercs 4TO MHUKpPOCXEMA
Oyzet cozepraTh 6oJtee 50 sifiep, U UTO Ha eé 6aze Gy/IyT cO3/JTaHbI KOMMEPUECKH JIOCTYIIHbIE HpOZ[yKTbI.[ls][zl]

B utone 2011 roza SGI 06bsBMIa 0 apTHepeTBe ¢ Intel B 1essax HCIIOIB30BaHUSA IPOLYKTOB € apXUTeKTYpoit MIC B CBOMX pEIIeHUAX IJIs BBICOKOIIPOM3BOUTEIbHBIX BHIUNCIEHUH (HPC).[251 B ceHTAOpE 2011
roga Texas Advanced Computing Center (TACC) o6bsBun 06 ucrosibzoBaHuu kapt Knights Corner B mpoektupyemMoM cyrepkoMmbioerepe «Stampede» ¢ IUTAHUPYEeMOH NPOU3BOJUTEIBHOCTHIO B 8

eraFLOPS.2%] Cornacuo ny6mukannu «Stampede: A Comprehensive Petascale Computing Environment» anmnst MIC sroporo mokonenus (Knights Landing) 6yayT 06aB/IeHBl B CyIEPKOMIIBIOTED [03XKe 1
yBeJIMYaT IMKOBYIO IIPOU3BOJUTEIBHOCTS JI0 15 neTtal LOPS.[27]

15 Hos16ps1 2011 roaa Intel PoZIEMOHCTPUPOBAIA PAHHEE HEXKEHEPHDIe 0Gpasibl mponeccopa Knights Corner.[281029]
5 utoHs 2012 roza Intel omy6rkoBasna ucxoxubiii ko IT0 MPSS (Linux, GCC, GDB) u gqokymenTaruio Ha Knights Corner.[30]
B utoHe 2012 roga Cray aHOHCHPOBaJI, 4TO GyzeT ucrnosb3oBats 22-HM 'Knight’s Corner’' (o 6penziom 'Xeon Phi') B kauecTBe componeccopoB B BBICOKOIIPOU3BOJUTETBHBIX CHCTEMAX 'Cascade'.[3132]

Ha xoudepenruu ISC B utone 2012 mukponponeccop Knight Corner 651 nepenimenoBas B Xeon Phil331(34],

Knights Landing
TpeThe OKOJIEHHE IIPOLEeccopoB Ha 6ase apxuTexTyps Intel MIC mo kogoBsM Hassanuem Knights Landing[7127],
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DTH IpoleccOphl U3TOTABIUBAIOTCA C MCIOIb30BAHIEM 14-HM TeXIpoliecca KoMIaHuu Intel, ¢ mpuMeHeHNEM TEXHOJIOTHH TPEX3aTBOPHBIX TPAaH3HCTOPOB («3-D tri-gate») BToporo mokosyenus. [IpoAyKThI
5TOT0 HOKOJIEHHS MOTYT HCIIOJIb30BaThCsA KaK B KauecTBe colpoleccopa Ha 6ase PCle kapT paciIupeHus, Tak U B KauecTBe LeHTpaabHoro nporneccopa (CPU), KoTopble yCTaHABIMBAIOTCA HEIIOCPECTBEHHO B
COKET MaTePUHCKHUX IJIaT. B BHjie IIeHTPaJbHOTO IPOLEccopa COYeTaloT B cebe BCio (yHKIMOHAIBHOCT KJIACCHYECKOTO OCHOBHOTO MIPOIECCOPa U OJJHOBPEMEHHO (PYHKIIMOHAIBHOCTD CIIENUAaTU3HPOBAHHBIX
COTIPOIIECCOPOB. DTO M36aBUT OT CJ0KHOCTEH IPOrpaMMMPOBAHHUA Nepefau AaHHbX mo PCle, a Takke 3HAUMTETBHO YBEJUYUT BHIYMCIUTENbHYIO IJIOTHOCTh M IPOM3BOAUTEILHOCTh HAa BATT B JAHHOM
KJ1acce TpOoIeccOpoB. Bo Becex THHAax MPOLECCOPOB 3TOTO TOKOJIEHHs 3HAYMTENbHO YBEJHMUYUTCA MPOIYCKHAsA CHOCOOHOCTh MAMATH IyTéM BHEAPEHHS KOMILIEKCHOM MHOTOYPOBHEBON HMHTErPHPOBAHHOMN
naMATH. DTO YCTPAHUT «y3KHME MECTa» HPEAbIAYIIEro MOKOJIEHUs, YBEJTMIUT TPOM3BOUTENbHOCTD /Il BHICOKOIIPOM3BOUTEIbHBIX BHIUUCAEHUH, W TIO3BOJIMT B IIOJHOM Mepe MCII0JIb30BaTh UMEIOIUecs
BBHIYUCTUTETbHbIE MOIHOCTHL35],

B 2013 ro/iy GbUIX Ipe/ICTaBIEHb HEKOTOPBIE OAPOGHOCTH PO 72-iAepHyIo cuctemy Knights Landing ¢ szpamu Ha 6ase MOZu(pUIMPOBAHHON MHKPOAPXUTEKTYpsI Atom ¢ o6asennem AVX-512036],

B Hos6pe 2015 roga xommanus Intel mposeMoOHCTpUpOBaa KPEMHHUEBYIO IUIACTUHY U MEpBbie 06pasipl unmoB Knights Landing. Takske craju M3BECTHBI OCHOBHBIE MTOAPOOGHOCTH 00 apXUTEKTYpPE U
XapAKTEPUCTHKAX YMIIOB, B YaCTHOCTH, 4o B Knights Landing peanmzoBan nHTepdeiic BHICOKOIPOU3BOAUTENbHOM ceTr Intel Omni-Path mepeoro mokosenns 37103810391,

Knights Hill

YeTBEpTOE IIOKOJIEHHE IPOIIECCOPOB Ha Gaze apxurekTypsl Intel MIC 1oz KooBbiM HasBanueM Knights Hilll'7],

Byzer 6a3upoBaThCA Ha 10-HAHOMETPOBOM TEXIIPOLIECCE 1 HCIIOIb30BATh BTOPOE IIOKOJIEHIE MEXKIIPOLEcCOpHOro nuTepdeiica Omni-Pathl37],

Knights Mill

Knights Mill, cnenyromee noxosnenne Xeon Phi, ontuMusupoBas /s yCKOpeHUs 3371a4 IIyOOKOrO o6yquI/1;{,[4°:| MIEPBOHAYAJIPHO BBIMYIIEH B ieKabpe 2017 ro,/:[a.[41] ITouTH HUJEHTHUYEH 10 TEXHUUYECKUM
xapakrteprictakam Knights Landing, BkiTtouaeT B ce6s1 ONTHMHU3AIUIO JIJIs JIYUIIETO UCIIOIb30BAHUs HHCTPYKIHH AVX-512 1 06eCrieunBaeT 4 OTOKa Ha siApO.

Xeon Phi

18 uroHs 2012 rozia Intel 3asaBua uTo GyneT ucnoab30BaTh 6pens «Xeon Phi» 11 Beelt TMHENKY IPOIYKTOB, CO3/IaHHBIX Ha 6ase Intel MIC.[42](431(44](45][46]

B centsabpe 2012 Gbio 0GBABIEHO O CO3AAHME CyIepKOMIBbIOTepa Stampede ¢ ucrnons3oBanuem 6oee 6400 mponeccopos Xeon Phi B Texas Advanced Computing Center.[47] TInanupyercs, uto Stampede
Gy/eT HMeTh IPOU3BOUTENLHOCTb 0K0JIO 10 metadyromnc,[471148]

B Hosi6pe 2012 roza Intel anoHcHpOBaa fBa ceMeiicTBa componeccopos Xeon Phi: Xeon Phi 3100 u Xeon Phi 5110P.[491150151 1Tponeccopst Xeon Phi 3100 UMeoT Hpon3BoauTeIbHOCTS 6ostee 1 Tepaduionca
(ipu paboTe ¢ YHCIAMHI ABORHO TOYHOCTH), TIPOITYCKHYIO CIIOCOGHOCTh MaMATH B 240 I'B/c u TeruoBbiesenye He Boimre 300 Br.[49150151] Ceyelicreo Xeon Phi 5110P cMOsKeT HCIOMHATS /10 1,01 Tepaduionc
(BOMHOM TOYHOCTH), pabOTATH € TAMATHIO CO CKOPOCTHIO B 320 I'B/c 1 BhIIENATD He Gosiee 225 Br.[49150](51] ITpoussoauthes Xeon Phi 6yzer mo texnosoruu 22 . 14910501051 [1epa Xeon Phi 3100 cocraBut
MeHee 2000 fosutapos CIIIA, a Xeon Phi 5110P GyzeT cToutsb 2649 ]_'[OJ'IJ'[apOB.[49][50][51][52]

XapaKTepucTuku

B ocHoBe apxutekTypsl Intel MIC s1e:XUT Kaccuyeckas apXUTEKTypa x86,[21:| Ha yckoputese ucnosunsercs OC Linux[53], s mporpammupoBanus MIC npezmnosnaraercs ucnosab3oat OpenMP, OpenCL,[54:|
Intel Cilk Plus, ciernanuszuposannbie kommiaTopsl Intel Fortran, Intel C++. Tak:ke Ipe/{OCTABISIOTCS MaTeMAaTHUECKHE 6u6norex.55]

Ot Larrabee ynaciemnoBanbl Habop Komauz x86, 512-6utHble BekTopHbIe AJTY (10 16 onepanwit Haz float vim 70 8 onepanuit Hax double B MHCTpyKIMH), KOrepeHTHBIH L2 K31 pasmepom 512 Kb Ha H/:Lpo[56],
¥ CBEPXIIHUPOKAsi KOJIbLIEBAsI IIIMHA JIJIS CBSI3U SIIEP U KOHTPOJUIEPA TAMSATH.

Onucanue Habopa komauy Intel MIC omny61rkoBaHO Ha 0UIIHATBHOM caiirel57],
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CMm. Takxke

Xeon Phi — Bukunegus

= Cell
= Intel Tera-Scale
» Nvidia Tesla (MpsiMoit KOHKYPEHT Ha pbiHke HPCI29)
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27.

28.

29.

30.

31.

32.

33.

Stampede: A Comprehensive Petascale Computing
Environment (http://www.ieeecluster.org/2011/images/program/S
tampede_Abstracts.pdf) . IEEE Cluster 2011 Special Topic.
[ata obpalueHus: 16 Hoabps 2011. ApxusmposaHo (https://www.webcit
ation.org/6AyMCTibp?url=http://www.ieeecluster.org/2011/images/progr
am/Stampede_Abstracts.pdf) 26 ceHTsbps 2012 roga.

Marcus Yam (16 2011), Intel's Knights Corner: 50+ Core 22nm
Co-processor (http:.//www.tomshardware.com/news/intel-knights
-corner-mic-co-processor, 14002.html), Tom's Hardware,
<http://www.tomshardware.com/news/intel-knights-corner-mic-
co-processor,14002.html>. NpoeepeHo 16 HosGps 2011.

Sylvie Barak (16 Nov 2011), Intel unveils 1 TFLOP/s Knights
Corner (http://www.eetimes.com/electronics-news/4230654/Intel
-unveils-1-TFLOP-s-Knight-s-Corner), EE Times,
<http://www.eetimes.com/electronics-news/4230654/Intel-
unveils-1-TFLOP-s-Knight-s-Corner>. MNMposepeHo 16 HosiGpsi 2011.
McTounuk (https://web.archive.org/web/20121025194721/http://
www.eetimes.com/electronics-news/4230654/Intel-unveils-1-TF
LOP-s-Knight-s-Corner). Jata o6patuexus: 22 utoHs 2012.
ApxusupoBaHo 25 okts6ps 2012 roaa.

James Reinders (5 June 2012), Knights Corner: Open source
software stack (http://software.intel.com/en-us/blogs/2012/06/0
5/knights-corner-open-source-software-stack), Intel,
<http://software.intel.com/en-us/blogs/2012/06/05/knights-
corner-open-source-software-stack> Mctounuk (https://web.arch
ive.org/web/20120610020726/http://software.intel.com/en-us/blo
gs/2012/06/05/knights-corner-open-source-software-stack). ara
obpatueHus: 22 nions 2012. ApxusuposaHo 10 mioHst 2012 roga.

Merritt, Rick (8 Jun 2012), Cray will use Intel MIC, branded
Xeon Phi (http://www.eetimes.com/electronics-news/4375500/Cr
ay-will-use-Intel-MIC--branded-Xeon-Phi),
<http://www.eetimes.com/electronics-news/4375500/Cray-will-
use-Intel-MIC--branded-Xeon-Phi> WcTouHuk (https://web.archiv
e.org/web/20120622072940/http://www.eetimes.com/electronics
-news/4375500/Cray-will-use-Intel-MIC--branded-Xeon-Phi).
[ata obpawyeHus: 22 noHsa 2012. ApxmsuposaHo 22 ntoHs 2012 roga.
Latif, Lawrence (19 Jun 2012), Cray to support Intel’'s Xeon Phi
in Cascade clusters (http://www.theinquirer.net/inquirer/news/21
84891/cray-support-intels-xeon-phi-cascade-clusters),
<http://www.theinquirer.net/inquirer/news/2184891/cray-support-
intels-xeon-phi-cascade-clusters> UctouHuk (https://web.archiv
e.org/web/20120622064502/http://www.theinquirer.net/inquirer/n
ews/2184891/cray-support-intels-xeon-phi-cascade-clusters).
[Hata obpalyeHus: 22 nioHsi 2012. ApxueuposaHo 13 opuruHana (http://
www.theinquirer.net/inquirer/news/2184891/cray-support-intels-xeon-ph
i-cascade-clusters) 22 uioHs 2012 roga.

Prickett Morgan, Timothy (18 Jun 2012), Intel slaps Xeon Phi
brand on MIC coprocessors (https://www.theregister.co.uk/2012/
06/18/intel_mic_xeon_phi_cray/),
<https://www.theregister.co.uk/2012/06/18/intel_mic_xeon_phi_cre
WcTouHuk (https://web.archive.org/web/20171016122608/https://
www.theregister.co.uk/2012/06/18/intel_mic_xeon_phi_cray/).
[ata obpalueHus: 28 ceHTs6psa 2017. ApxuBupoBaHo 16 okTs6psa 2017
roga.
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36.

37.

38.

39.

Intel Corporation (18 Jun 2012), Latest Intel(R) Xeon(R)
Processors E5 Product Family Achieves Fastest Adoption of
New Technology on Top500 List (http://www.marketwatch.com/s
tory/latest-intelr-xeonr-processors-e5-product-family-achieves-fa
stest-adoption-of-new-technology-on-top500-list-2012-06-18),
<http://www.marketwatch.com/story/latest-intelr-xeonr-
processors-e5-product-family-achieves-fastest-adoption-of-new-
technology-on-top500-list-2012-06-18> WcTouHuk (https://web.ar
chive.org/web/20120620222352/http://www.marketwatch.com/st
ory/latest-intelr-xeonr-processors-e5-product-family-achieves-fa
stest-adoption-of-new-technology-on-top500-list-2012-06-18).
[ata obpallenus: 22 noHs 2012. ApxusuposaHo 13 opuruHana (http://
www.marketwatch.com/story/latest-intelr-xeonr-processors-e5-product-f
amily-achieves-fastest-adoption-of-new-technology-on-top500-list-2012
-06-18) 20 noHsa 2012 roga.

IntelPR. Intel Powers the World's Fastest Supercomputer,
Reveals New and Future High Performance Computing
Technologies (http://newsroom.intel.com/community/intel_newsr
oom/blog/2013/06/17/intel-powers-the-worlds-fastest-supercom
puter-reveals-new-and-future-high-performance-computing-tech
nologies). Intel Newsroom (17 ntoHsa 2013). fata obpalyeHus: 21
noHs 2013. ApxusupoaHo (https://web.archive.org/web/20130622162
239/http://newsroom.intel.com/community/intel_newsroom/blog/2013/0
6/17/intel-powers-the-worlds-fastest-supercomputer-reveals-new-and-f
uture-high-performance-computing-technologies) 22 uniona 2013 roga.
Intel unveils 72-core x86 Knights Landing CPU for exascale
supercomputing | ExtremeTech (http://www.extremetech.com/ex
treme/171678-intel-unveils-72-core-x86-knights-landing-cpu-for-
exascale-supercomputing). Jata o6patueHusi: 28 Hosibps 2013.
ApxusupoBaHo (https://web.archive.org/web/20131128215304/http://ww
w.extremetech.com/extreme/171678-intel-unveils-72-core-x86-knights-|
anding-cpu-for-exascale-supercomputing) 28 Hos6bpsa 2013 roga.
Supercomputing Conference ’'15: nogpo6HocTu 06 Intel Knight's
Landing (http://www.3dnews.ru/924023). 3DNews (24 Hos6ps
2015). Oata obpalyeHust: 24 Hosbpsi 2015. ApxmeuposaHo (https://we
b.archive.org/web/20151125094743/http://www.3dnews.ru/924023) 25
HosI6ps 2015 roaa.

Inside Future «Knights Landing» Xeon Phi Systems (http://www.
nextplatform.com/2015/11/30/inside-future-knights-landing-xeon
-phi-systems/). Oara o6paiueHus: 3 nekabpsi 2015. ApxmsuposaHo (h
ttps://web.archive.org/web/20151208174534/http://www.nextplatform.co
m/2015/11/30/inside-future-knights-landing-xeon-phi-systems/) 8
nekabps 2015 roga.

Intel Stacks Knights Landing Chips Next To Xeons (http://www.n
extplatform.com/2015/08/28/intel-stacks-knights-landing-chips-n
ext-to-xeons/). fara obpaluenus: 3 aekabps 2015. ApxusuposaHo (ht
tps://web.archive.org/web/20151208123605/http://www.nextplatform.co
m/2015/08/28/intel-stacks-knights-landing-chips-next-to-xeons/) 8
nekabps 2015 roga.

https://ru.wikipedia.org/wiki/Xeon_Phi
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41.

42.

43.

44.

45.

46

Xeon Phi — Bukunegus

Intel Announces Knight's Mill: A Xeon Phi for Deep Learning (htt
ps://www.anandtech.com/show/10575/intel-announces-knights-
mill-a-xeon-phi-for-deep-learning), Anandtech (17 asrycta
2016). ApxusmposaHo (https://web.archive.org/web/20160818173034/
http://www.anandtech.com/show/10575/intel-announces-knights-mill-a-
xeon-phi-for-deep-learning) 18 aerycta 2016 roga. flata obpaLieHus:
17 aBrycta 2016.

Intel Lists Knights Mill Xeon Phi on ARK: Up to 72 cores at
320W with QFMA and VNNI (https://www.anandtech.com/show/
12172/intel-lists-knights-mill-xeon-phi-on-ark-up-to-72-cores-at-3
20w-with-gfma-and-vnni), Anandtech (19 gekabps 2017).
ApxusuposaHo (https://web.archive.org/web/20171222053312/https://w
ww.anandtech.com/show/12172/intel-lists-knights-mill-xeon-phi-on-ark-
up-to-72-cores-at-320w-with-gfma-and-vnni) 22 gekabps 2017 roaa.
[ara obpatuenus: 19 nekabpsa 2017.

Radek. Chip Shot: Intel Names the Technology to Revolutionize
the Future of HPC - Intel® Xeon® Phi™ Product Family (http://n
ewsroom.intel.com/community/intel_newsroom/blog/2012/06/18/
intel-names-the-technology-to-revolutionize-the-future-of-hpc--in
tel-xeon-phi-product-family), Intel (18 nioHs 2012). ApxusuposaHo
(https://web.archive.org/web/20120621022034/http://newsroom.intel.co
m/community/intel_newsroom/blog/2012/06/18/intel-names-the-technol
ogy-to-revolutionize-the-future-of-hpc--intel-xeon-phi-product-family)

21 nioHsa 2012 roga. Oata obpaiyerus: 12 nekabps 2012.

Raj Hazra. Intel® Xeon® Phi™ coprocessors accelerate the
pace of discovery and innovation (http://blogs.intel.com/technolo
gy/2012/06/intel-xeon-phi-coprocessors-accelerate-discovery-an
d-innovation/), Intel (18 mioHsi 2012). ApxusuposaHo (https://web.ar
chive.org/web/20121029094415/http://blogs.intel.com/technology/2012/
06/intel-xeon-phi-coprocessors-accelerate-discovery-and-innovation/)
29 okt6psa 2012 roga. Oata obpalyexus: 12 nekabps 2012.

Rick Merritt. Cray will use Intel MIC, branded Xeon Phi (http://w
ww.eetimes.com/electronics-news/4375500/Cray-will-use-Intel-
MIC--branded-Xeon-Phi), EETimes (18 ntoHsa 2012).
ApxusuposaHo (https://web.archive.org/web/20120622072940/http://w
ww.eetimes.com/electronics-news/4375500/Cray-will-use-Intel-MIC--br
anded-Xeon-Phi) 22 nioHsa 2012 roga. [aTa obpalueHus: 12 nekabpsi
2012.

Terrence O'Brien. Intel christens its 'Many Integrated Core'
products Xeon Phi, eyes exascale milestone (https://www.engad
get.com/2012/06/18/intel-christens-its-mic-products-xeon-phi/),
Engadget (18 nioHsa 2012). ApxusuposaHo (https://web.archive.org/
web/20121226190759/http://www.engadget.com/2012/06/18/intel-christ
ens-its-MIC-products-xeon-phi/) 26 nekabps 2012 roga. Aata
obpalueHuns: 12 nekabpsi 2012.

. Jeffrey Burt. Intel Wraps Xeon Phi Branding Around MIC

Coprocessors (http://www.eweek.com/c/a/IT-Infrastructure/Intel-
Wraps-Xeon-Phi-Branding-Around-MIC-CoProcessors-65503
8/), EWeek (18 nioHsa 2012). Oata obpalyenus: 12 gexkabps 2012.

47.

48.

49.

50.

51.

52.

53.

Johan De Gelas. Intel's Xeon Phi in 10 Petaflops supercomputer
(http://www.anandtech.com/show/6265/intels-xeon-phi-in-10-pet
aflops-supercomputer), AnandTech (11 ceHTsbpsa 2012).
ApxusuposaHo (https://web.archive.org/web/20121125234423/http://ww
w.anandtech.com/show/6265/intels-xeon-phi-in-10-petaflops-supercom
puter) 25 Hoa6ps 2012 roga. Oata obpalieHns: 12 gekabpsa 2012.
New Book Offers Insight into Coding for Intel Xeon Phi (http://ins
idehpc.com/2013/03/29/new-book-offers-insight-into-coding-for-i
ntel-xeon-phi/) ApxmsHas konus (https://web.archive.org/web/20
130415124044/http://insidehpc.com/2013/03/29/new-book-offer
s-insight-into-coding-for-intel-xeon-phi/) ot 15 anpens 2013 Ha
Wayback Machine // InsideHPC, 29.03.2013: «...the Stampede
supercomputer at the Texas Advanced Computing Center in
Austin. Stampede is currently ranked number seven on
TOP500, with over 6400 Intel Xeon Phi coprocessors.»

IntelPR. Intel Delivers New Architecture for Discovery with
Intel® Xeon Phi™ Coprocessors (http://newsroom.intel.com/co
mmunity/intel_newsroom/blog/2012/11/12/intel-delivers-new-arc
hitecture-for-discovery-with-intel-xeon-phi-coprocessors),

Intel (12 HoAGpsa 2012). ApxveuposaHo (https://web.archive.org/web/
20121130163308/http://newsroom.intel.com/community/intel_newsroo
m/blog/2012/11/12/intel-delivers-new-architecture-for-discovery-with-int
el-xeon-phi-coprocessors) 30 Hos16psi 2012 roga. [aTa obpalueHus: 12
nekabpsi 2012.

Agam Shah. Intel ships 60-core Xeon Phi processor (http://www.
computerworld.com/s/article/9233498/Intel_ships_60_core_Xeo
n_Phi_processor), Computerworld (12 Hoabps 2012).
ApxusupoBaHo (https://web.archive.org/web/20130312145710/http://w
ww.computerworld.com/s/article/9233498/Intel_ships_60_core_Xeon_P
hi_processor) 12 mapta 2013 roga. [lata obpaiieHusi: 12 nekabps
2012.

Johan De Gelas. The Xeon Phi at work at TACC (http://www.ana
ndtech.com/show/6451/the-xeon-phi-at-work-at-tacc),
AnandTech (14 Hos6psi 2012). ApxusuposaHo (https://web.archive.o
rg/web/20121212062852/http://www.anandtech.com/show/6451/the-xe
on-phi-at-work-at-tacc) 12 nekabps 2012 roga. flata obpatleHus: 12
nekabpsi 2012.

Intel Xeon Phi: kapTbl Intel B cynepkomnbiotepe TACC (http://ww
w.thg.ru/cpu/obzor_intel_xeon_phi/), THG (4 pekabps 2012).
ApxusupoBaHo (https://web.archive.org/web/20131213042443/http://w
ww.thg.ru/cpu/obzor_intel_xeon_phi/) 13 nekabpsa 2013 roga. Jata
obpalueruns: 13 nekabpsi 2013.

Nikhil Rao. Intel® MIC x100 Coprocessor Driver - on the
Frontiers of Linux & HPC (https://web.archive.org/web/2013122
9071823/http://events.linuxfoundation.org/sites/events/files/slide
s/LinuxConMicDriver.pdf)  (anrn.). LinuxCon 2013. Jata
obpatueHus: 25 gekabpsi 2013. ApxusmposaHo 13 opurnHana (http://ev
ents.linuxfoundation.org/sites/events/files/slides/LinuxConMicDriver.pd
f) 29 pekabpsi 2013 roga.
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https://ru.wikipedia.org/wiki/3DNews
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http://www.nextplatform.com/2015/11/30/inside-future-knights-landing-xeon-phi-systems/
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