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Fermi Z2A254

Fermi ZR{AR AR SZ4F 16
SMs , &1 SM & 32 /> CUD
A Cores , —3£ 5121 CUDA

@
o
©

=
o

&

=

=
®
O
I

Cores,

AN GPU BZ GPC (
JEALIEE ) |, B4 GPCBE
— NEMAS |22 (Raster Engin
e) , 41 SM,

GigaThead

Fermi’s 16 SM are positioned around a common L2 cache. Each SM is a vertical
rectangular strip that contain an orange portion (scheduler and dispatch), a green portion
(execution units), and light blue portions (register file and L1 cache).
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Fermi Z2A254

* Fermi ZR{OEKAISZHF 16
SMs , 1N SM & 32 /> CUD

A Cores , —+t 512/ CUDA CUDA Core
Dispatch Port
Cores, Operand Collector

-« B GPU BZ™ GPC (
AMEEE ) | BN GPCBF
— NEMAS |22 (Raster Engin
e) , 41 SM,

Result Queue

Fermi Streaming Multiprocessor (SM)
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Fermi 275514

Fermi ZRAJER KRISZHF 16 1
SMs , &1 SM & 32/ CUD
A Cores , —1L 512 CUDA
Cores,

CUDA Z&#2 threads . IR blo
cks FOMAE grids FIEIREEHT |
BEEHENINE T SEEA.
FIMRESNE NN RER
=RAFEE.
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Kepler S #1514

Instruction Cache

Warp Scheduler Warp Scheduler
Dispatch Unit Dispatch Unit
3 3

Register File (32,768 x 32-bit)

PolyMorph Engine
[ verex Fotch || Tossottator | [ riewbort |

|Attribute Setup| | Stream output|
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48 KB Read-Only Data Cache
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Maxwell Z52HFHEE

SM
Warp Scheduler Warp Scheduler
Dispatch Unit Dispatch Unit
3 3

n;&umom.m::m

SM (032#%) 1

|Aurute Setup| | Stream Output |
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Pascal THERRZo44

REFS) : F—EIAAI BIZE |, REEHICIRME CuDNN FHEE ;

BEXT S ¢ 55—fX NVLink (P100) , Bl REEEFERIT , Z4E InfiniBand i BHE |
ZFARTF . N7FE GDDRS 25, HBM2 , Global Memory B 52— M2 ;

HIELZ : 16énm FinFET T2 , tHHREINFE MEFHEA— M EEL ;

ITE 1 CUDA Core WE{4s745 FPI6 FH51THE ;

1 f”!”"f’
I
LTI

-

Unified Memory

Pascal Architecture CoWoS with HBM2 16nm FinFET NVLink Compute Preemption
New Al Algorithms
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Pascal THER-RZ:44
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Pascal THER-RZ:44

. EBPSME B 647NFP32 CUDA Core
s , FBEttMaxwellfgY128F1Keplerfy19
2, XNMHEZMRZ |, B4
CUDA Cores73 /9 7 NXHR ;

2. Register File (REFEHEIX/N ,
e LAEREZ S  BAS
M EJUAFF & B2 thread/warp/bloc
k;

3. IE10 32/)\FP64 CUDA Cores (DP U
nit) , FP32 CUDA Core ELEZ4MNEF
P16RYBES].
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Pascal JHER=2514

. CPU CPU
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UEIJ%HLS GPU , PCle Trta /Y
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ﬁHIﬁ° L | P100 | [PlDOl < » | P100 | Fmom P
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Volta {R4F544

CUDA Corelf43 : 775 FPU #1 ALU , BiF CUDA Core , —5KI8<RILABRHUTARITR |

IMTEITRE - BuHSIMTY

BRIZANY | (IR NKEEFEMIZAIPC(Program Counter) [ Stack;

Tensor Core : s INREFIRMKEITEZLD , T IENIESFRITEHITINE ;
GRF & Cache : Global memory 15[AJtBEEESF highly banked cache JIIE ;

Volta Architecture

Most Productive GPU

Improved NVLink &
HBM2

=

Efficient Bandwidth

Volta MPS

Inference Utilization

Improved SIMT Model

-y

New Algorithms

Tensor Core

125 Programmable
TFLOPS Deep Learning
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Volta {R4F544

- SMFPEE .

© N o U W DN

4 > Warp Scheduler
4 /™ Dispatch Unit
64 > FP32 Core

64 > INT32 Core
32 > FP64 Core

8 /|™ Tensor Core

32 N LD/ST Unit

4 /™ SFU
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Volta {R45544

SMPEE

|. 4 Warp Scheduler , 4 /" Dispatch Unit
2. 64~ FP32 Core (4*16)

3. 641 INT32Core (4*16)

4. 32/ FP64 Core (4*8)

5. 8/ Tensor Core (4%*2)

6. 32 LD/ST Unit (4*8)

7. 4 SFU

F

P32 [ INT32 RARiIz B R o7 HIERKE&
, B Cycle ZBATLARIRTH4T FP32 0 INT32 18<,
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Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk)

Register File (16,384 x 32-bit)

INT FP32 FP32
INT FP32 FP32
INT FP32 FP32

INT FP32 FP32 TENSOR

INT FP32 FP32 CORE

INT FP32 FP32
INT FP32 FP32

FP32 FP32

Lo/ L LD LDV LD/
ST ST ST ST ST

LO Instruction Cache
Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk)

Register File (16,384 x 32-bit)

INT INT FP32 FP32
INT FP32 FP32
INT FP32 FP32

INT FP32 FP32 TENSOR

INT FP32 FP32 CORE

INT FP32 FP32
INT FP32 FP32

INT FP32 FP32

LD/ Lo 3 Lo/
ST ST ST

TENSOR
CORE

TENSOR
CORE

SFU

LD
ST

FP64

FP64

FPB4

FPB4

FP64

FP64

FP64

FP64

LD/
ST

LO Instruction Cache
Warp Scheduler (32 thread/clk)
Dispatch Unit (32 threadi/clk)

Register File (16,384 x 32-bit)

INT FP32 FP32
INT FP32 FP32
INT FP32 FP32
INT FP32 FP32
INT FP32 FP32 CORE
INT FP32 FP32

INT FP32 FP32

FP32 FP32

LD/ LD LD LY LD
ST ST ST ST ST

LO Instruction Cache

Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk)

Register File (16,384 x 32-bit)

INT FP32 FP32
INT FP32 FP32
INT FP32 FP32
INT FP32 FP32
INT FP32 FP32 GORE
INT FP32 FP32

INT FP32 FP32

INT FP32 FP32

LD/ LD LD LD/ LDV
ST ST ST ST ST

128KB L1 Data Cache / Shared Memory

Tex

Tex

TENSOR TENSOR

CORE

SFU

TENSOR TENSOR

CORE
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Volta {R4F544

*© GPU FHTRIEEINREFIVEET TIER |, &F W ConviGEMM 2E , MKIHEMRImIDAL FMA |,
FHEEREFTEICUER | FFe-ALU-FEe-ALU-FFEs | BICRERE.

- B Tensor Core BEIHABEHIT 4x4x4 GEMM , Bl 64 > FMA, AR5 FP16 £E , B
ALARE FP32 , tB37F 64 > FP32 ALU I2HE 1 , s LIRE M,

D =

FP16 or FP32

FP16 or FP32
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Volta {K455513
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TeslaV100 Powered DGX Station nVIr”
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Volta {R455°44

NVIDIA Tesla V100 32GB @)

Twelve NVSwitches
2.4 TB/sec bi-section
bandwidth

30 TB NVME SSDs
Internal Storage

Dual 10/25 Gb/sec
Ethernet
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“ 0

' Two GPU Boards
8 V100 32GB GPUs per board
6 NVSwitches per board

512GB Total HBM2 Memory
interconnected by
Im Plane Card

-

<48

‘ Eight EDR Infiniband/100 GigE
1600 Gb/sec Total
Bi-directional Bandwidth

4‘ PCle Switch Complex

.Two Intel Xeon Platinum CPUs

‘ 1.5 TB System Memory
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