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System (58 Racks)

1442nodes
2952 CPU sockets :

e 4 M
-#1 F o i 224.7 TFLOPS
’ Rack (30 nodes) ¥Turbo boost
4360GPUs:
L ;2§8TTFBLOPS 5.562 PFLOPS
Compute Node : L —
(2 CPUs , 3GPUs) I.l 5.787 PFLOPS

4.08 TFLOPS. Memory:
58.0 GB(CPU) + 18 GB(GPU) 116 TB
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HP ProLiant SL390s G7

CPU :
X2VYTwvhk

Intel Xeon X5670 (Westmere-EP, 2.93GHz, 3.196GHz@Turbo boost)
Yy heleb 6 37, /—RR&E 12 37
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HP ProlLiant DL580 G7
CPU:

Intel Xeon X7550
(Nehalem-EX)

2.0 GHz X 4 sockets
(32cores/node)

GPU: NVIDIA Tesla S1070
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HP ProlLiant DL580 G7

CPU: Intel Xeon X7550
(Nehalem-EX)

2.0 GHz X 4 sockets
(32cores/node)

GPU: NVIDIA Tesla S1070

GPU : NVIDIA Tesla K20X (GK110) X3, GPU1 {@37=b 1.31TFLOPS,VRAM 6GB &VVlDlgALeg;EC;OtSOXMZS;O (’\I/I\IVIDIATesIa C;gio(;;ll()s o
. o extlO v/ xpress emory: nodes) ,
Memory : SSG% DDR3 1333MHz 3 103GB (NVIDIA Tesla M2070 X 4) 548 GB (2 nodes)
SSD:  /—K&Mh 120GB (60GBX2)  —3B 240GB (120GB X 2) Memory:137 GB (ODR3 1066MH2) RS 1066ME
Network: 4X QDR InfiniBand x 2 SSD: 120GB X 4 (480GB/node) SSD:  120GB X 5 (600GB/node)
Network: 4X QDR InfiniBand Network: 4X QDR InfiniBand
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K20X Architecture (Kepler GK110 Core)

PCI Express Host Interface

SMX SMX SMX SMX SMX SMX SMX SMX

SMX D Core l DP Unit lll LDST Bl SFU

Register File (65,536 x 32bit)

Memory
Controller
Memory
Controller

SMX SMX SMX SMX SMX SMX

A

11.31 TFLOPS (f8#8R%)
3.95 TFLOPS (&45E)
- YI—4550v7Y 1 732 MHz

- CUDA 37 (SP) #1: 2,688 cores

- Streaming Multiprocessor (SMX) :
- SA45TIV L2 Frya i 1.5MB

- XEUR 1 250GB/s

- XEUYZ0OvY @ 2.6GHz (GDDR5)

- ECC XEY : AEBRUSNEAEY

c FUIR—RXEY : 6GB

14 SMX - CUDA 377 (SP) / SMX : 192 cores

-DP A=Zwh/SMX: 64 -SFU/SMX:32

- WARP A& ¥a—3 / SMX : 4 units

- T —RXEYU/ SMX : 16KB or 32KB or 48KB

- SAFTI) LT Frva/ SMX : 48KB or 32KB or 16KB

- U—RFVU— - T=FFpya / SMX : 48KB
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Edge Switch #1 Edge Switch #2 Edge Switch #3
' > 2\

A

/—REEfHRERY NT—2
J7AAwF: Voltaire Grid Director 4700 x12
TvFRAYF :Voltaire Grid Director 4036 X179, 4036e X6

InfiniBand QDR Network for LNET and Other Services
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SFA12k #1

SFA10k #1

SFA10k #2

“Gfarm for HPCI” “Global Work Space” #1

Gfarm: ~ 600TB GPFS 2.4PB

gsfd server:

HP ProlLiant DL360p Gen8 X 2
Intel XeonE5 2640 X 2,

64 GB Mem,

QDR IB (4x) X 2

Storage:
DDN SFA12k X 1
4TB SAS HDD X 155 disks

SPEHCH

SFE

NSD server: HP ProLiant DL380 Gé X 4
Intel Westmere EP X 2,
48GB Mem, QDR IB (4x) X 2

HP ProLiant DL360 G6 X 4
Intel Westmere EP X 2,
24GB Mem,

QDR IB (4x) X 2

DDN SFA10k X 2
2TB SATA HDD x 1180 disks
600GB SAS HDD X 20 disks

Storage:
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SFA10k #4

“Global Work  “Global Work

Space” #2 Scratch

Lustre 3.6 PB

MDS:  HP ProLiant DL360 G6 X 4
Intel Westmere-EP X 2,
48GB Mem, QDR IB (4x) X 2

OSS:  HP ProLiant DL360 G6 X 16
Intel Westmere-EP X 2,
24GB Mem,

QDR IB (4x) X 2

Storage: DDN SFA 10k X 3,
2TB SATA HDD x 1770 disks,
600GB SAS HDD X 30 disks

Space” #3

><1(1)GbE><12>
F —

L

~ SFAIOk#6

“cNFS/Clusterd Sumba w/
GPFS”

Home

Home 1.2 PB

cNFS (GridScaler) /Clustered Sumba w/ GPFS:
HP ProLiant DL380 G6 X 4
Intel Westmere EP X 2,
48GB Mem, QDRIB (4x) x 2

NFS/CIFS/iSCSI:
BlueArc Mercury 100 x 2
10Gbps x 2

Storage: DDN SFA 10k x 1
2TB SATA HDD X 600 disks

“NFS/CIFS/iSCSI
by BlueARC"
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3068.71(MFLOPS/W)
1620 (KW)

698(KW)

470(KW)

FRETFHIPUE : 1.285
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Collection of sensor information

AH] : Modular Cooling System

! Distribution Distribution

Environmental monitoring system ! board board
! — —

L '/ modules

Storage rack Computer !

Environmental “Converswn»Admm|strat|on

Power and Monitoring DB " processing console

network

=7 3
h mo—
connectors Air conditioner :

operation Distribution

'

group i —— Water inlet
controller { Water outlet

AC transfer
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M System Software Windows&LinuxZEIRICEIDEZ S Dynamic provisioning”
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SUSE Linux Enterprise Server 11 SP1
Windows HPC Server 2008 R2

NYFIRATLA PBS Professional

B ISV (commercial) Software (] 13 GPU S = d—EBai) (20134119 187%E)

Compilers, Debuggers and Libraries Applications

ANSYS Fluent*, Workbench*
MSC Nastran*

LS-DYNA

Gaussian, Gauss View

Molpro

Scigress

MATLAB*

AVS/Express, AVS/Express PCE

ABAQUS*, ABAQUS CAE
Patran

Intel Compiler (C/C++/Fortran)
PGI Compiler*
(C/C++/Fortran, OpenACC, CUDA Fortran)
Total View Debugger*
CAPS Compiler* (HMPP, OpenACC)
CULA* (Numerical Libraries for CUDA)

AMBER*

Materials Studio, Discovery Studio
Mathematica*

Maple*

EnSight
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