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IBM Minsky 2 [1]: Z[41, [119| GPU PASCAL P100

1 Do Rl 4 gl

NVIDIA PASCAL P100 Of7 [EIX2| A7 |= Big 5

* FinFET (Fin Field Effect Transistor)
CoWoS (Chip-on Wafer-on-Substrate)
HBM2 (High Bandwidth Memory 2)
PME (Page Migration Engine)

UM (Unified Memory)

CoWoS HBM2Z 3Hl SEALE
H|22| =

> Tesla P100 vs. 7|= GPU AJQFH|I

Tesla Products Tesla K40 Tesla K80 Tesla M40
GPU / Form Factor KeplerGK110 / PCle KeplerGK210 / PCle | MaxwellGM200 / PCle | PascalGP100 / SXM2
Stream Processors 2880 2* 2496 3072 3584

Base Clock 745 MHz 562 MHz 948 MHz 1328 MHz
GPU Boost Clock 810/875 MHz 875 MHz 1114 MHz 1480 MHz
FP16 TFLOPs[1] 4.29 874 6.84 21.2
FP32 TFLOPs[1] 4.29 874 6.84 10.6
FP64 TFLOPs[1] 143 291 0.21 53

Memory Interface 384-bit GDDR5 384-bit GDDR5 384-bit GDDR5 4096-bit HBM2
Memory Bandwidth 288 GB/s 480 GB/s 288 GB/s 732 GB/s

[Source] https://devblogs.nvidia.com/parallelforall/inside-pascal/
http://www.anandtech.com/show/8729/nvidia-launches-tesla-k80-gk210-gpu
http://www.anandtech.com/show/10222/nvidia-announces-tesla-p100-accelerator-pascal-power-for-hpc
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( w [ Framework

[ CAFFE j [ Torch j [ NVCaffe j [ IBMCaffe j
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TensorFlow DL4)J Theano DIGITS
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IBM Minsky & [3]-1: 17|20 2|8t 7|Z= 2|2 54 Unified Memory

GPUZ “full peer’ 2 #2510 P2P 2Xx|| sH&

Unified Memory (up to 1TB)

115GB/s ﬁ ﬁ 115GB/s

V V
=] [

Q>\(° 6}0 Q>\‘) (PO
> 4 Q. s & @
S % < Ki
80GB/s 80GB/s

™ Minksys ‘4N E £HMOZ’ (both fat and flat) 447{|E! A|AE
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* GPUOIME CPURZ] A AEI T 22|S £|5 (A AE 0| 22| Z[CH1TB)

™ BEHE ARt YN Fof & S 1 E
« Startup/teardownA| ZE&0| M=
« &= GPUZt2| O™ transfer
BZ5HoiZ o2 Qlst host-device?t2| bus transfer 24| |2

IBM Minsky &4 [3]-2 : AM7|=0]| 9|t 7|2 2X|9| 52 NVLink

= TE|o| HHE2S s|l7A=|— i
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Training time (minutes) : AlexNet and BVLC Caffe vs. IBMCaffe / VGGNet

Caffe to top-1, 50% Accuracy (Lower is better) Time to Top-150% accuracy : (Lower is better)
L ——TTLLTH 824
120 piy) G — 712
100 ) Faster- 6:00
- 248 —
60 \ 336 24%..'-.
40 204 Faster_,-"
20 112 ' .
0 0:00
x86 with 4x Power8 with 4x x86 with 8x Power8 with 4x
M40/PCle P100/NVLink M40/PCle P100/NVLink

*IBM S822L.C 20-cores 2.86GHz 512GB memory / 4 NVIDIA * Intel Broadwell E5-2640v4 20-core 2.6 GHz 512GB memory /
Tesla P100 GPUs / Ubuntu 16.04 / CUDA 8.0.44 / cuDNN 5.1 8 NVIDIA Tesla M40 GPUs / Ubuntu 16.04 / CUDA 8.0.44 /

/ IBMCaffe 1.0.0-rc3 / Imagenet Data cuDNN 5.1/ BVLC Caffe 1.0.0-rc3 / Imagenet Data

>NVLink vs. PCle Gen3 - GPU DB2| query HIAE Z1}

NVLiﬂkE K80 w/ PCle on Broadwell 73% 27%
¢ datacopyAl i i

>
L& 3| kA 73 ticks 27 ticks

..'.- (73tick > 25tick) ..'. Query time : 100 ticks

0, 0,
Il Data Transfer P100 w/ NVLink on Minsky 65% ‘35_/°>

GPU C t
| ompute 25 ticks 13 ticks

Query time : 38 ticks
M AE ¢ - HH2AQ AREAE 4462 tick (1 tick = 0.01 sec)
2 6HH SEAF » Data Transfer®il 2| Z= : 48 ticks TH| ZAX|2| 77%
« GPU AlMol M) ZHE 14 ticks TR ZAX[2] 23%
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IBM Power8 CPU2t NVIDIA P100 GPU2| =&}

Z|Al Pascal OF7 [Ell&|Q| P100 4% &bt

QHISF 40+40GB/sece LHEZS JHXli= NVLinkS S8l GPU-GPUE 22, CPU-GPUE 912
E2H core 1742 8712 HW thread (SMT-8)E 7IX|i= Power8 Z2AM|A| |
2U 32t otof 233t GPU AR WA S =510 g thb| JTH 5 T3 2H|Z0j|M #Sset 01 IBM Minsky =
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MBI EIE
A|AEY 1A(8335-GTB) IBM M27171 2™

01 3.25GHz Power8 T2 A|A 7tE 27 EE=
030{ 2.86GHz Power8 IE2A|A 7t= 274
I.

Oﬂo 512KB L2 7HA|

0f&t 8MB L3 7HA|

2%} /0] 64MB

GB, 8GB, 16GB, 32GB DDR4 B, 128GB ~ 1TB & 0|22

F115GB/Z, A|ARIE 230GB/Z(SCMOIIAM L4 FHA|7EX| Q] Z|CH K| 22| T =)

O[3 ZZEZ MM
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SF (small form factor) #[0] 274
a|c|of Hjo] sHiE g
RAID M E5tPCle OﬂE”HOM 5t=20f RAID X[ 24
O{HE| &2 PCle Gen3 £ 37H: x16 PCle Gen3 27H, x8 PCle Gen3 17H. 25 CAPI X|&l
/O CHoI= 64GBps
GPU 24412420 Z|c§ 47§2] NVIDIA Tesla PIOO(NVLink GPU)
TR, RAS, A|2AE AT EQ0], 221X EM2t HE
| 200V ~ 240V
- T2AM HEH HAIZ - Mef S Heof |o|E
- Chipkill 22| « ECC L2 7HA|, L3 7HA|
RAS7IS - BE UEfRl )0 Sl HUI2 TN - SHAE LS L3 o)
+ 5122471 2 0|Z T/} HGPU A1%| A| 2! 01Z3} 2i2)
29 7" Linux on POWER | 29| | s=tIBM O E! & 2 02-3781-7900 mktg@kr.ibm.com
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