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AHAJII3 APXITEKTYP BIZIEOKAPT KOMITAHII NVIDIA

Haegeoeno oemanvnuii ananiz apximexmyp gioeokapm komnanii NVIDIA.

Shows detailed analysis of NVIDIA graphics architectures.

Bigyanmizamis - HaiiBaxuuBimuMi etanm  (QOpMyBaHHS TPUBHMIPHOTO
300paKeHHsI, KU TOJsrae B MPOEKTYBaHHI CIEHHM Ha €KpaH KOMII'toTepa 3
ypaxyBaHHSIM OCBITJIEHOCTI, MarepiajiiB O0'€KTIB CIICHHU, IOJIOKEHb JKepel
CBITJIa Ta TOUKH criocTepekeHHs. Llell eTan BuMarae BeJIMKUX OOUYUCITIOBAIBHUX
BUTpAT, OCKILIBKM  CIleHa B Tam'saTi rpadiyHOi CUCTEMHU 30epiraeThCsi B
IPOCTOPOBOMY BHIJISIAL 1 JJIi CTBOPEHHS IJIOCKOTO 300pa)KeHHsSI MOTPIOHO
pO3paxyBaTH IHTEHCUBHICTh OCBITJICHHS AJISl KOKHOI TOUKH 300paxeHHs. [Ipu
BEJIMKIM KUIBKOCTI JIKEpeNn CBITIa AN CKIaJAHMX 3a (OpMOIO OO'€KTIB Takl
PO3paxyHKH BHMararoTh TPHUBAJIOIO 4acy, TOMY CYyYacHl BIJE€OKapTH MalOTh
BEJIUKY KUIbKICTh OOUYUCITIOBAILHUX SITIED.

Mikpoapxitektypa GPU mae BinmMiHHICTH Bif Mikpoapxitektypu CPU.
3aBgaHHsAM Tpadiku € He3alle)KHa TapayienbHa 00podka ganux, tomy GPU mae
Oararo mnoTOKiB. MikpoapxiTeKTypa CIpPOEKTOBaHA Tak, MI00 BHUKOHYBATH
BEJIUKY KIJIbKICTh 3aB/IaHb.

GPU cknanaerbest 3 ASKUTBKOX MPOLIECOPHUX SlIEP, SKI B TEPMIHOJOTII
NVIDIA na3uBatotbest Streaming Multiprocessor, a B tepminonorii ATI —
SIMD Engine.

Jlns mpukiaxy posrisiHeMo apxitektypu Bimeokapt GeForce 7800 [1] i
GeForce 8800, ockinbk BOHM MalOTh MPUHUMUIIOBY pI3HY OpraHi3amiio,
XapaKTEpHY JJIS PI3HUX MOKOJIHB BiJICO KapT.

VYV Bigeokapti GeForce 7800 peanizoBaHo rpadiuHuii KOHBeep 13

BUKOPUCTAHHSAM BEPIIMHHHUX 1 MIKCEJbHUX MponecopiB. Bineokapra mae 24



MIKCEJNIbHUX Tporiecopu PS, 1Mo omHOMY TEeKCTypHOMY OJIOIlI Ha KOHBEEp, 8
BEPIIMHHUX TpoliecopiB 1 16 OnokiB pactpoBux omepamiii (ROP) (puc. 1).
[TikcenpHI TpoIecopr 3rpymoBaHo 1o 4 1t 00poOKH KBaIiB

[Ipouecop PS mae nBa BextopHi AJIII (2), 31maTHI BUKOHYBaTH 2 pi3HI
omeparlii Hag 4 KoMIroHeHTamMu Ta jaBa MiHi-AJIII (HainpocTinn ckansapui AJII
JUIS  BUKOHAHHS TpocTUX omepaiiif). KoxHuil mikcenpbHHE OJIOK MOXKe
BUKOHYBaTU I1HCTpyKIii Tunmy MADD (MHOXeHHs/monaBanus). AJIIlI 3
BUKOPHUCTOBYIOTh 11 popmyBaHHs onTHuHuX edektiB. AJIIT 1 3a onun TakT
MoOkHa a00 BHOpaTHU OJHE 3HAuUEHHS TeKcTypu i 3anmiatu apyruit AJII 2 ps
onHiei abo nBox ormepari, abo Bukopuctatd ob6uasa AJIll, skmo He
BUOUPAETHCS TEKCTYpa.
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Pucynok 1 — CtpykTtypa rpadiunoro nporuecopa G70

3a ONMH TaKT BEPIIMHHUN mporecop (puc. 3) MOKe BHUKOHATH OJIHY
BEKTOPHY ONepallito, OAHy CKaJspHYy Omepaliio ¥ 3A1HCHUTA OAWH JOCTYI /0
tekctypu. o mosBu GeForce 8800 ycim GPU Oyno BmactuBe ojHE
byHnamMeHTalbHE OOMEXKEHHS  — pO3MOJII BHUKOHABYMX MPHUCTPOIB IS
MIKCeJIbHUX 1 BEpIIMHHMUX Ieiaepi. BiamosigHo, Oyap-skuil rpadiuHuit
MPOIIECOP MICTUB Y CBOEMY CKJIAJl JIBa OKpeMHUX HAOOpH OJIOKIB JJIsi OOPOOKH

KOXXHOTO BUIy IueiaepiB. Takuii po3nojusl MIr HETaTUBHO IO3HAYATHCA Ha
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saranpHI  edextuBHOCTI pobotn GPU, oOCKiapkm B CIieHAaX, HACHYCHUX
MIKCEJIbHUMH 1IeiiiepaMy, NPOAYKTUBHOCTI HasgBHUX MIKCEIbHHUX MPOLECOPIB
MOTJIO HE BUCTA4aTH, Y TOW 4Yac K OOYMCITIOBAIIbHI MOTY>KHOCTI BEPITMHHUX
MPOIICCOPIB  HE BUKOPUCTOBYBaNMCS, 1 HaBmaku. IIpobimemy paucOanaHcy
BUpIIIMIa YHidIKaIg MEHIepHUX IMPOIECOPiB, MPU SAKIM HaBaAaHTaKEHHS MIX
HAMH  PO3MOAULIIMCSA JWHAMIYHO, 3aJI€KHO BiJl O0COOJMBOCTEH KOHKPETHOI
cueHu. Y Bineokapti GeForce 8800  Bmepiie BUKOpPUCTaHO YHi(IKOBaHY
HICHJIEPHY apXITEKTypy PEHAEPHHTY, MOTOKOBE OOpoOsieHHs iH(popmarii Ta
HOBHM BUJ IIEWIEpa — TEOMETPUYHUM.

Yin (puc. 4) cknagaeTses 3 8§ yHIBEpCAIBHUX MPOLIECOPIB, SIKI BKIIOYAIOTh
128 ALU 1 32 TMU. I'panysisipHICTh BUKOHAHHSI CKJIaJa€e 8 OJOKIB, KOXKHUH 3
AKUX MOXE BHKOHYBaTH (YHKIT BEPIIMHHOTO, MIKCEIBHOTO, abo
reOMETPUYHOTO Inefimepa Haxg OIOKOM i3 32 mikcedsiB. Moro HasuBaroTh
nieiiiepHuM npouecopoM. KoxkHHI Takuil Mpolecop Mae Kell Mepuioro piBHs
L1, y skoMy 30epiratoTbCsi TEKCTYpH M JaHi, Kl MOXYTh OYyTH BHUKOPHUCTAaHI
meiinepauM npouecopoM. binoku ROP Bu3HauaTth (pakT BUAMMOCTI, 3alHC Y
Ooydep kaapy ¥ MyJIbTUCEMIUTIHT. BOHM 3rpymnoBaHi 3 KOHTpOJIEpaMH TaM'sTi,

yepramMu 3armcy Ta Kemiem Apyroro piBas L2.
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[TotokoBi nponiecopu SP € yHi(iKOBaHMMHU CKaJSIPHUMHU MPOIECOpPaMH 13
MJIAaBalOYOI0 KOMOIO, 110 OOpOOJIAIOTH HE TUIbKM Tpadiudi, ajge ¥ 1HII JaHi.
O06'eqnanns SP y kmactepu 103Bosisi€ €(EKTUBHO BUKOPHUCTOBYBATH amapaTHi
pecypcu BimeokapTu. KoXXHHI TIOTOKOBUI MpOIlECOp Ha OCHOBI MEXaHi3MiB
KepyBaHHS 3JaTHUM JAWHAMIYHO TIEpENpPU3HAYYBATUCSA JUISI BUKOHAHHS
KOHBeepHUX rpadiunux abo inmux omepamiii. Thread Processor kepye
3aBaHTAKXEHHSIM IMTOTOKOBHUX MPOIECOPIB.

Kpim meinepuux 6mokiB 1 ROP y GeForce 8800 € naGip kepyBalbHUX
omokiB: Input Assembler mpuiiMae BuUXigHI JaHl 3 TaM'ATi CHUCTEMH abo
nokanbHOi mam'sati; Setup/Raster/ZCull — Onok, 110 BUKOHYE BCTAHOBJICHHS,
pactepuzaliio TPUKYTHHKA Ha OJIOKH 1Mo 32 mikcenu; OJI0OKH, 1110 3alyCKaloTh Ha
BUKOHAHHS TporpamMu AaHux pizHuX ¢opmariB: BepmmHHI (Vertex Thread

Issue), reomerpuuni (Geometry Thread Issue) 1 mikcenbHi (Pixel Thread Issue).

| Input Assembler | Setup/ Rstry ZCull

" Vix Thread Issue | | Geom Thread Issue | | Pixel Thread Issue ||

Thread Processor
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Pucynok 4 — Crpykrypa rpadiunoi Bigeokaptu GeForce 8800

AJIIT y morokoBux npouecopax ¢ipm Nvidia i AMD nepiBHo3HauHi. Ha

PUCYHKY 5 300pa)keHO CTPYKTypy IHIeiaepHoro mporecopa Bimeokaptu ATI

Radeon HD 3800 ¢ipmu AMD.
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Pucynok 5 — Ctpykrypa meitaepnoro npouecopa Bigeokaptu ATI Radeon HD
3800

OpuH 13 st AJITT MOke BUKOHYBATH Takl cHeliaibHl (PyHKIII, IK CUHYC,
gorapudm, ekcroHeHta ¥ T.4. [Hmn dvotupu AJIIl BUKOHYIOTH ormepari
JI0J1aBaHHA-MHOKEHHS. KOXXHUM 13 CynepcKaNsipHUX IPOLECOPIB AOJATKOBO Ma€
OJIOK pO3rayly’)keHb, MI0 MIABUIIYE €(PEKTUBHICT, POOOTHM Ha Mieiaepax i3
BEJIMKUM 4uciioM nepexoxiB. CynepckaisipHa apXiTeKTypa JocsArae HalOUIbIIOl
edekTUBHOCTI TO1, Koy BCi AJIIT 3aifHATI BUKOHAHHSAM HE3aJeKHUX OIepalliu,
a TOMOI'THUCS LIbOTO JIOCUTh CKJIAJHO, TOMY 1110 B 3D-nonaTkax 6arato omnepariii
3aJIeKUTH BiJl Pe3yJbTaTIB BUKOHAHHS nonepeanix. Came ToMy rpapiqyHuM siipam
ATI Radeon HD gy nocsirHeHHsT HallKpalux pe3ysbTaTiB MOTPIOHA peTebHa
OTITUMI3AIlis IpaiBepiB IiJl KOHKPETHUI JOJATOK.

HaitnoBimmmu apxitekrypamu Bigeokapt ¢pipmu NVIDIA e Fermi, Kepler
ta Maxwell.

Apxitekrypa CUDA 3 kogoBoto Ha3Boro «Fermi»[3] (puc. 6) — 1ie oaHa 3
HAalHOBIIIUX apXITEKTyp. buiblie TpbOX MUIBSAPAIB TpaH3UCTOPIB 1 512 sanep
CUDA no3BousitoTh apxitektypi Fermi 3a0esmedyBatv CymepoOUYMCICHHS 1
BHCOKY MPOTyKTUBHICTb.

NVIDIA GF100 (GT300) — 40-um rpadiuamii mpouecop (GPU),
po3pobiiennii koprioparniero NVIDIA, nepmwmit npencraBauk JiHiiku GeForce

400. Jlo HOBOBBe/EHb Uimna BiTHOCATHCS 10 3a cxemoro Multiple Instructions
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Multiple Data, migrpumka ECC, nepexin Ha 64-po3psiaHi pericTpu Bieonam'aTi,
niarpuMka TexHosorii DirectCompute, OpenCL, 1m0 103BOJSIOTH TPOBOJAUTH
obOuncnennss Ha GPU, tomy NVIDIA Fermi moxHa BiIHECTH 10 pO3pSAy
General-Purpose Graphics Processing Unit. Yinm NVIDIA GF100 mae 512
cynepcKasipHON mmienepuumMu mpoiecopamu (ado sigpamu CUDA, sik Ha3zuBae
ix NVIDIA) 1 3 MinbsipilaMu TpaH3UCTOPIB.

3a ouinkamu NVIDIA 4in nokaszye 400% mnpupicT TpoayKTUBHOCTI B
0OYHCIIEHHSX 3 MOABIMHOIO TOYHICTIO B MOPIBHSIHHI 3 MONEPETHIM MOKOJIIHHIM

NPOAYKIIi1 KOMITaHii.

Pucynok 6 — Apxitekrypa Fermi

Apxitekrypa Fermi [3] 3a0e3meuye OUIbII IIMPOKE 3aCTOCYyBaHHS
rereporenHux obunciaenb Ha GPU 1 CPU, migTpumyrounm NHOBHUN CIIEKTp
oOuMCIIIOBaIbHUX J0AaTKiB. BOynoBani moxiauBocti podotn 3 C ++ i
CYMICHICTh 3 cepenoBuieM po3pooku Visual Studio poOmsaTe mnapalienbHe

nporpamyBaHHsi 3 Fermi mie mpocrime 1 J03BOJISIFOTH JOCATATH HEHMOBIPHO



BHCOKOI MIBUAKOCTI POOOTH, BKJIIOYAIOYM 3HAYHE MPUCKOPEHHS TpacyBaHHS
npoMeHs, OOpoOKH (i3UMKM, aHalli3y KIHIIEBUX €JIEMEHTIB, BUCOKOTOYHHX
HAYKOBHX OOUYHMCIICHb, pOOOTH 3 PO3PIIKCHUMH MATPHUIIMU B JIiHIMHINA anre0pi,
COpPTYBaHHS Ta MOIIYKOBUX aJITOPUTMIB.

Jocuth Benukui nmpoMixkok yacy komnatis NVIDIA He BHOcuna 3MiHH Y
rpadiuny apxiTekTypy cBoix TomoBux pimeHHsX. Moaens GeForce GTX 680,
BunyileHa HaBecHI 2012 poky, cTrajla MepIior BiJIEOKAPTOIO 3 apXiTEKTYpPOIO
Kepler, motim 3'sBunucs 1 6inbim notyxkHi pimenHs GTX 780 (Ti) na 06asi
notyxHimux GPU Ti€i %k apXiTeKTypH.

daxiBui NVIDIA Bupinsaiors 3 kmodoBux HoBoBBeneHnHs Kepler [4]
nopiBasaHO 3 Fermi: SMX (e i B GeForce, i B Tesla), Hyper-Q i Dynamic
Parallelism (tineku B Tesla GK110).

SMX (Streaming multiprocessor) - e HOBHIA OOYHCIIIOBAIBLHHIA MOJYJIb,
110 npuimoB Ha 3MiHy SM (Fermi). OCKiJIbKM €HEpProCoXKUBaHHS BXKE JTABHO €
TOJOBHOIO MPOOJHMOIO MOCTAYaJbHUKIB IPOLIECOPIB 1 OJHUM 3 TOJOBHUX
oOMeKeHb i1 30UIbIIEHHS MPOAYKTHBHOCTI, TO TpH NpoekTyBaHHI Kepler
IHKEHEPH KOMITaHII OpIEHTYBAJIMCA Ha MAaKCHUMI3allil0 CIIBBIHOIICHHS
[TpoaykTuBHicTh / CriO’)KMBaHa MOTYKHICTb.

I, niiicHo, cTBepKy€EThCs, 110 B MeTpulli «[IpoxyktusHicTs / Bart» Kepler
Burpae y Fermi B 3 pasu. Kinbkicts sgep CUDA na SMX cranoButs 192 (6ys10
32 na Fermi SM). Tak mo Tenep Tomnosi Bineokaptu Kepler oomagnani 8 SMX
MoayisimMu 3 1536 sapamu 3amicte 16 SM 3 512 sapamu g Fermi, mo nae
3pOCTaHHs a0COTIOTHOT MPOAYKTUBHOCTI TaKOXK B 3 pasu.

[Tig Hyper-Q po3ymi€eTbcsi ~ MOKJIHMBICTH ~ OJHOYACHOTO  BHKOHAHHSA
nekinpkox (mo 32) 3aBmanp Ha GPU, 3amymenux, Hanpukian, 3 pisaux CPU-
nporeciB. Jlnss Fermi kopucTyBau Tex MIT OTpUMATH AOCTYH 1O OJHIEL
BIJICOKAPTH 3 PI3HUX MPOLIECIB 1 3aITyCTUTH KiJIbKa 3aBAaHb OJTHOYACHO.

Onnak yepe3 Te, U0 Oyna TUIBKK OJHA amapaTHa yepry Uil 3aBliaHb, iX

BUKOHAHHS B1I0yBaJlOCsS 3aBXJIM TOCHIIOBHO. Hampukian, sIKIIO 3aBIaHHS



3aBaHTaXyBajia pecypcu Bimeokaptu Ha 20%, 10 pemra 80% He
BUKOPUCTOBYBAJIKCS, XO4a B Uep31 YEKAJIU 1HII1 3aBJIaHHS.

Y Kepler 3 texnonorieto Hyper-Q cutyamiss 3MiHHTacs - TeHep €
niaTpuMKa 32 anapaTHUX 4Yepr 3aB/iaHb, TaK 110 BOHU MOXKYTh OyTH 3aITylIeH] 3
CHOTOJICHHSM TMapajenizMoM. SIKIIO0 OJUH 3 HUX BHUKOPHUCTOBYE peCypcu
BiJICOKapTH HE TMOBHICTIO, TO JIpaiiBep 3alyCcKae Ha BUKOHAHHS 3aBJAaHHA 3 1HIIOT
amapaTHOi Yepry, 0 KOPUCHO ISl BEIMKOT KUTBKOCTI HEBEJIMKUX 3aBIaHb.

['onoBuuM BuHaxogoMm B Kepler, HaltOIbII IIKaBUM I MPOTPAMICTIB 1
po3poOHuKiB anroputmiB, € Dynamic Parallelism - moxmuBicTs CTBOproBaTH
obuncmoBanbHl MOTOKH (threads) BcepenuHi BKE€ CTBOPEHHMX IIOTOKIB 0e€3
nepeaadi ynpasmiaas Hazany CPU.

BaxxnuBicTh 1IbOTO HOBOBBEJICHHSI CTaHE 3pO3YyMUIOIO, SIKIIO 3rajiaTé PO
JIEPEBOIIOAIOHY CTPYKTYPY BEJIMUYE3HOI KUIBKOCTI aJITOPUTMIB OOYHCITIOBAIBHOT
Ta AUCKpeTHOi Marematuku. [y Fermi Oyno HeoOX1JHO 3aBEpIIYBATH MOTOKH,
noBeptatu ynpasmiHasgs Ha CPU, crBoproBatM HOBI 1 T.J1., ab0 ICTOTHO
BUJIO3MIHIOBATH caM alroputm. lle He TiIbKM J0AaBajio HaKIIaIHI BUTpATH 1
3HIKYBAJIO MM1JICYMKOBY €(DeKTUBHICTh KOJTY, ajie il 301IbIIYBaJIO Yac PO3POOKH.

Y minmomy Kepler [5] miskoM Mo)kHa Ha3BaTH IMOBHICTIO IMEpepoOJIeHOT
apXiTEKTYpOIO, siIKa MPOJIOBKYE TEHICHIIIT OoNTUMI3allli €()eKTUBHOTO BUKOHAHHS
CKJIAJIHUX OOYMCITIOBAJIBLHUX 3aJlad, a TaKOXX Mae€ Ay)Ke IIBHJIKY OOpOoOKYy
reOMETPiil Ta TECCEISALNH.

Ak 1y Bunaaky 3 Fermi, HoBuii GPU mae y cBoeMy ckiaji KijbKa OJOKIB
GPC (kmactepu rpadiunoi o6pobku - Graphics Processing Clusters), sxi €
HE3aJIC)KHUMHU TIPUCTPOSIMU B CKJIaJl BIJI€OYMIA, 3JaTHUMHU MPAIFOBATH caMi SIK
OKpeMi MPUCTPOT, TaK SIK B IX CKIIAI1

€ Bci HEOOXiJHI BIAcCHI pPeCypcH: pacTepizaTop, T€OMETPUYHI JABUTYHHU 1
TeKCTypHI Moayidi. To6To, OLIbIIICTh (YHKIIOHATY BUKOHYETHCS BCEpEIMHI

omokiB GPC. brnok-cxema GK 104 Burnsagac tax.
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. Pucynoxk 7. Apxitekypa GK104

HoBuit GPU mae ywotupu 6noku GPC, sk 1 momepenHiid TOMOBHM i
GF100 / GF110, ane Ha BigMiHy BiJ HHX, KOKEH 3 IIMX OJIOKIB MICTHTh IO [Ba
MOTOKOBUX MYJIBTUIIPOIIECCOPA, 110 BIIPI3ZHAIOTHCS BiJl TOTO, 1[0 MM MICIE Y
Bcix mnomnepeanix uiniB NVIDIA. HoBe pilieHHsT BHKOPUCTOBYE HACTYIIHE
MOKOJIIHHS TOTOKOBUX MYJIBTHIPOIEccOpoB (Streaming Multiprocessor), siki

tenep HazuBaroThesa SMX (puc.8), Ha BigMiHy Bl SM B nonepeHix dinax.
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PalyMarph Engine 2.0
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Register File (65,536 x 32-bit)
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Cors Core Core Core Cors Core Core Core S Corg LIVST
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Core Core [Corge Core| Cors Corg LIVST Core| Carel Core Core Core| Core LDUST SFU

Texture Gache

G4 KB Shared Mamary /L1 G

Uniform Gache

Tex Tex

Pucynok 8. Apxitektypa SMX

MynbTinponiecopu - 1e OCHOBHa ckiagoBa udactuHa GPU kommanii
NVIDIA, 1 came Bonm 3a3Hanu HaioOiaeme 3MiH a0 Kepler. IlopiBHsSiHHO 3

nonepeaHiMu SM, HoBI SMX 3abe3neuyioTh OUIbII BUCOKY MPOJYKTHUBHICTD,
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IO BUJIHO MO KUIBKOCTI (PYHKLIOHANBHUX MPHUCTPOIB y ckiaal SMX, ane mpu
[OMY CIIOUBAIOTh 3HAYHO MEHILIE EHEPTii.

Benuka yactuna ximodoBux OnokiB GPU Bxmouena mo ckmamxy SMX:
notokoBi nporecopu (CUDA Cores) BUKOHYIOTh BCl MaTeMaTU4H1 omepariii Haj
MIKCEISIMU, BEPIIMHAMM 1 3aMarOThCsl HerpaiuHUX O0OYHMCICHHSIMHU, TEKCTYPHI
mvonyni (TMU) ¢ineTpyloTh TEKCTYpHI AaHi, 3aBaHTaXYIOTh 1 3alUCYIOTh iX y
BijeonamM'saTh, OJoKW cremiaabHuXx ¢yHKIii (Special Function Units, SFU)
BUKOHYIOTh CKJIQJHI omepailii (00YncieHHsT CHHYyca, KOCHHYCa, KBaJIpaTHOTO
KOpeHs 1 T.IL.) i iHTeprnosnii rpadiuaux arpudyris. Hy a nBuryn PolyMorph
3a0e3nedye BHUOIPKY BEpIIHUH, 3aWMa€ThCA TECCEIAIII0, TMEPETBOPEHHSIM B
eKpaHHI KOOPJIWHATH, YCTAHOBKOIO aTpUOYTIiB i TOTOKOBUM BHUBEIECHHsIM (Stream
output).

bnoxu LSU BUKOpUCTOBYIOThCA AJIs TIepeayl JaHUX 3 / B Kelll 1 1aM'sITh,
0 PO3AUISIETHCA, 110 MOXKE HEraTUBHO IMO3Ha4YuTHCA Ha 3aBaaHHsx GPU
oOuncnenb. Btim, 3Menmenns kinbkocti LSU He MOBUHHO 3HAYHO BIUIMHYTH Ha
MPOIYKTUBHICTh B Tpa()iuHUX 3aCTOCYBAHHSX.

Haiicyuacuinmmmu € apxitektypu Nvidia MAXWELL i Nvidia VOLTA.

Apxutektypa Nvidia MAXWELL xapaktepusyerbess  yHi()IKOBaHOO
BIPTYaJIbHOIO MaM ATTIO.

Brepme GPU na 6asi apxitektypu Maxwell moxyTs auHamivuHO
Bi3yaii3yBaTH BiOWMTE CBITJIO, BHKOPUCTOBYIOUM HOBY TexHoioriio VXGI
(BokcenbHa TiobOanbHa umoMiHaris). CueHn OynyTh BUIUISIAATH 3HAYHO OLIbII
HATypajdbHO, TaK SIK CBITJIO B3a€EMOJIE B IrPOBOMY CEPEIOBHUII OLIBII
peaniCTUYHO.

byne peanizoBanuii 6arato kaapoBuii antuaiiainzuar (MFAA)

IrpoBuit mporec B TpadidyHO HACHYEHUX Irpax O3HAYae BUOIP MK
BUCOKMMH HACTpOlKaMH a00 BHMCOKOIO YaCTOTOIO 3MIHM KaJIpiB 3 HU3BKUMHU
Hactporikamu.l'padiuni nporecopu GeForce GTX 980 1 970 miaTpumyroTh

exckio3uBHy TexHosorito MFAA, ska 3a6e3neuye 1 Te, i iHIIE: 30UIbIIYIOUN
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MPOIYKTUBHICTh Yy TIOPIBHSHHI 3 BiJICOKApTaMU TOTMEPETHBOTO TOKOJIIHHS,
JTIO3BOJISIE TPaTH B BUCOKOMY JI03BOJI1 3 BUCOKUMH FPS.

I'padiuni mporecopu GeForce GTX 980 1 970 3abe3neuyroTh HEOOXIAHY
NOTYXHICTb JJI peHJIepUHTa 300pakeHb y 103B0j1 4K. BOHU BUKOPUCTOBYIOTh
texHosorito DSR, sdka mokiIamaeThcsi Ha  OPOCYHYTI  QUIBTPH  JJId
MaciTabyBaHHs 300pakeHHs, 3a0e3mneuyroun reiimepam irposuii mporec B 4K
HaBiTh Ha 1080p ™moniTOopax. KokHa rpa aBTOMAaTHYHO ONTHUMIZYETHCS 3a
nonomororo yrunitu GeForce Experience ™ 6e3 3MeHIIEHHS TPOTyKTUBHOCTI.

3a0e3neuyroun BUCOKY MIPOAYKTUBHICTD 3 MaJUMH 3aTpUMKaMH, rpadivHi
mporiecopu Ha 0asi apxitektypu Maxwell mnpencrapiasoTh co00K HOBE
NOKOJIHHS TpapiyHUX pIlIeHb JUIsI CTBOPEHHS 3aXOIUTIOKYOi 1 IJIABHOIO
BIPTyaJIbHOI PEaIbHOCTI.

GTX 980 1 970 € HAMIIBUAIIMMHU BiICOKAPTAMH, TIPEJICTABIISAIOUYN COOOIO
171ealibHe PIIIEHHS JUIsl IUCIUIEIB 3 BUCOKOIO po3/iabHOI0 3aaTHICTIO 4K 1 4K
Surround. Bucoka MpOAyKTHUBHICTh ILIFOC EKCKJIFO3UBHI TEXHOJIOTIi, TaKi sK
NVIDIA G-SYNC ™ i zaxomrenHsa Bineo B 4K 3a momomororo NVIDIA
ShadowPlay ™ | o03HauaiTh, 10 OTPUMAHO HAWOLIBII MPOCYHYTHUH IrpOBUMI
niporiec B 4K.

Apxitektypa Nvidia VOLTA Oyzae BopoBamxkena B 2016-my poti.

VY rpadiuaux nporecopax Volta, sxi mayts 3a Maxwell, ginu mam'sTi
OyIyTh po3TallloBaHi B ogHOMY Kopmyci 3 kpuctaiom GPU (6araTtokpucranbHa
KoMrnoHOBKa). Take B3aemMHe po3ramyBanHs mam'sati 1 GPU  no3Bonuthb
30UTBIIUTH TPOMYCKHY 3MaTHICTh 3'eqHaHHA Mix Humu g0 1 Th / c. s
NpUKIaay: o0 mepesaTy BCl JIaHl 3 MOBHICTIO 3amucaHoro aucka Blu-Ray no
TakoMmy 3'eqHaHHIO nocuTh 1/50 ¢. Takum 4ymHOM, MOXXHA KOHCTATyBaTH, IO
apxIiTeKTypu TrpadiuyHUX BIJCOKApPT CTPIMKO PO3BUBAIOTHCS Yy HAIMPSMKY

M1JBUILEHHS MPOYKTUBHOCTI 1 3MEHIIIEHHS CIIO’KMBAHOI MTOTYKHOCTI.

CIIUCOK BUKOPUCTAHOI JITEPATYPU

1. NVIDIA's GeForce 7800 GTX graphics processor . [Enexrtponuii
pecypc] Pexum nocrymy:
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http://translate.googleusercontent.com/translate_c?depth=1&hl=uk&rurl=translate.google.ru&sl=ru&u=http://www.nvidia.com.ua/object/geforce-experience-shadow-play-ru.html&usg=ALkJrhgwhv8DXkg8cB9yhsE9dbMQbzqtxA
http://translate.googleusercontent.com/translate_c?depth=1&hl=uk&rurl=translate.google.ru&sl=ru&u=http://www.nvidia.com.ua/object/geforce-experience-shadow-play-ru.html&usg=ALkJrhgwhv8DXkg8cB9yhsE9dbMQbzqtxA

http://techreport.com/review/8466/nvidia-geforce-7800-gtx-qraphics-

processor

2.

PeBomtonust B Mupe rpadudeckux mporeccopoB [EmekTponHuii pecypc]
Pexxum noctymy:http://compress.ru/Article.aspx?1d=16963.
[Iporpamuo-anapatna margopma CUDA, apxitekrypHuil psn Fermi,
nporpaMmyBaHHs 3a JOMOMOTOI0 3aco0iB mporpamuoi miargopmu CUDA
SDK. Texunonoris GPGPU  [Enektponnuii pecypc] Pexum noctymy:
http://knowledge.allbest.ru/programming/2c0a65635a2ad68a4d53a89521
306¢36_0.html.

Texuiuni ocobauBocTi apxitektypu Kepler [Enextponnuii pecypc]

Pexxum nmoctymy: http://isicad.ru/ru/articles.php?article_num=15312.

NVIDIA GeForce GTX 680HoBbIli oaHONpoueccopHslit auaep 3D-
rpaduxu. [Enekrponnuii pecypc] Pexxum noctyry:
http://www.ixbt.com/video3/gk104-partl.shtml.

MAXWELL — Apxutektypa GPU HoBoro mokosnenus. [EnexkrpoHHUI
pecypce] Pexum nocryry:
http://www.nvidia.com.ua/object/maxwell-gpu-architecture-ru.html.

3a apxutekrypoii NVIDIA Maxwell mocnenyer Volta, o0benunsronias
GPUn

naMsTh B OAHON MuUKpocxeme, [Enextponnuii pecypc]| Pexum goctymy

http://www.ixbt.com/news/hard/index.shtml?16/63/96.
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