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AMAZON EC2 GPU CLUSTER
COMPUTE INSTANCE

s EQU—ERXICL>TRHEEINBCPUT TV RN DY (cgl 4xlarge)Z2 A >V T
N > RERFZRETHIA CKEEBFEN. Virginaltiisk)

* Quadcore Intel Xeon 5570 2.95 Ghz x2 (8cores)
S S cmory

* NVIDIA M2050 (2687/MB) x 2

SR IRC BEnerN et

* Amazon Linux AMI 2012.03 (RHEL base)

* $2.10 /hour / node
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= ELASTIC BLOCK STOR

EC2 Dashboard
Events

Instances

Spot Requests
Reserved Instances

> M4

AMIs
Bundle Tasks

m

Volumes
Snapshots

| NETWORK & SECURITY

Security Groups
Elastic IPs
Placement Groups
Load Balancers
Key Pairs

Network Interfaces

cC2 WEB CONSOLE

Launch Instance  Actions

Viewing: | All Instances

Name ~ Instance

J GPU  igi-c527c3be
empty g i-c418c1be
empty gl i-1cce 1666
emply 3 i-ebeedadc

™ empty gl i-c4148dba

1 EC2 Instance selected.

: | Allinstance Types

AMI ID

ami-eccf6285
ami-41e55326
ami-27aalcde
ami-27aalcde
ami-27aalcde

@ EC2 Instance: i-c4148dba @

Root Device
ebs

ebs
ebs
ebs
ebs

ec2-54-234-29-99.compute-1.amazonaws.com

. Description

Status Checks Monitoring

Tags

% |(Search

Type

cg1.4xlarge
cg1.4xlarge
cg1.4xlarge
cg1.4xlarge
cg1.4xlarge

State

) stopped
O stopped
J stopped
& stopped
& running

Status Checks

Alarm Status
none
none
none

none

& 2/2 checks pe none

Status checks detect problems that may impair this instance from running your applications.

Sveteam Statue Cherke

Tnetance Statue Cherke

Monitoring
basic

basic

basic

basic

[l basic

(G -
€ « 1tos5ofs Instances
Security Groups  Key Pair Name
GPU ec2gpu
GPU ec2gpu
GPU ec2gpu
GPU ec2gpu
GPU ec2gpu
- -
Create Status Check Alarm
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PCC-GPU: APPRO GPU
CLUSTER

- e E U THbEETImKIEHRE Y ¥ — D S RBHES 1S AFED (in-house) B D
GPUZY 2 A ¥ (pcc-gpu)® AW\ B

* Octocore AMD Opteron 6136 @ 2.4 GHz x 2 (|16 cores)
PR E B lemory

* NVIDIA M2050 (2687/MB) x 2

* Infiniband QDR

« CentOS 6.2
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* Intel MPI Benchmarks (IMB) 3.2.3
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IMB: PINGPONG (2 NODES)

IMB PingPong (2nodes)

== Ccg].4xlarge === pcc-gpu
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Elapsed time [ wsec]
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IMB: ALLREDUCE
(SUM, 8BYTES)

IMB Allreduce (8bytes)

== cg1.4xlarge === pcc-gpu

2 3 4 5 6 7/
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SIMPLEE
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PRECONDITIONED CGE

- 3[B|DMPIFEHIIERE - CUBLAS

* SpMV (sparse Matrix Vector) - CUDA ITSOL (Li and Saad,
2012) JADFER

» MPIXX 77 [R1:E{5: #7152 A

. BIALIE - CUDA ITSOL NVIDIA CUSP
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» CUDA ITSOL (Li and Saad, 201 1)
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JAD: SPARSE MATRIX STORAGE

JAgged Diagonal storage

Compressed Row Storage
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SPMV: MPIX /5 [a):81{E
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AMGHEJULIE

s RBBINILF Y v RETALIE (Algebraic MultiGrid Preconditioner)
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IARSRAF

VU2 simpleFoam (OpenFOAM-2.1.1)

Y HAiE R PERR B v = 3.33 x 1076 [m? /s](IMILiR)
AL E 7L JEILE TV

N R S S MAMEE V = 0.461 [m/s] (Re = 6500)
iany i R RS U TEE P = 76 [Pal, i P = 0 [Pa)
AREBINCRFEAIPREL  H) - SEEE I 0.6

(s

SRR ZEE ||6P])1 < 1.0 x 1076 and ||6V||1 < 1.0 x 10~
TS AV 171 GPU-AMG-CG %, #E ILU-BiCG %
NEBIABIN RS MR ZE LA ||| < 1.0 x 1078
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[*ERELLER

- EC2 CDOCPU-ICCGEVILIN (F)

s EC2 COGPU-AMGCGEY LN

« JAISTARER GPU Cluster D GPU-AMGCGEY LN
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Elapsed time [sec]

YA XX I BCGEIL—F

EC2 vs. Inhouse: AMG-PCG inner loop

cgl.4xlarge (CPU-DIC) m pcc-gpu (CPU-DIC)
W cgl.4xlarge (GPU-AMG) m pcc-gpu (GPU-AMG)

0.7
0.6
0.5
0.4

N N L

SMALL MEDIUM LARGE

Number of nodes



J — R T BPCGEIL—T

Elapsed time [sec]

0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

EC2 vs. In-house: CG LOOP (LARGE)

cg1.4xlarge (ICCG) m pcc-gpu (AMGCG) MW cg1.4xlarge (AMGCG)

1 2 4 8

Number of Nodes
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/ — REUTK 9 BSIMPLE)L— 7 (LARGE)

Elapsed time [sec]

250

200

150

100

50

EC2 vs. Inhouse: SIMPLE LOOP

M pcc-gpu M cgl.4xlarge

1 2 4 8

Number of Threads

30
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