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VXSMP § &Y U .
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VXSMP 2280-2 VXSMP 2280-4 VXSMP 2280-8 VXSMP 2280-16
O it 4U 8u 16U 32U
k. ¥p0O/ 4k . % p O 8k. ¥ rO 16k. % PO 32k. ®erO
«n 24 ¢ = 48« = 96« = 192« =
HD < 320GFLOPS 640GFLOPS 1280GFLOPS 2560GFLOPS
i
07 Oz 288GB 576GB 1152GB 2304GB
IB @mmP H OQuml o = 18/36WwD J QDR @ mm®
VXSMP 1440-1 VXSMP 1440-2 VXSMP 1440-4 VXSMP 1440-8
VXSMP 2800-1 VXSMP 2800-2 VXSMP 2800-4
O - 1U 2U 4U 8U
k. ¥p0O/ 4k . ¥ p O 8k. ¥ pDO 16k. ¥ pQO 32k. ®pO
«n 24 ¢ = 48« = 96« = 192« =
H> e 2 320GFLOPS 640GFLOPS 1280GFLOPS 2560GFLOPS
i
07 D=t 192GB 384GB 768GB 1536GB
|IB @ mmP H OQuml H O = 1 18/36wD ;) QDR @ mm® H

1 DirectConnect: 4 2 )3 2L Bomt 0 «%2 A 1<% #A° (back-to-back)
2 VXSMP 1440 —

3) 8GB DIMM DDR3 1333MHz — AL -3 A° 16GB DIMM LL #FA°
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VXSMP 2800SMP  y &Y

VXSMP1440 HU VXPRO R1440 3% vSMP
s . AGsSMPy CEY3AY

AR E¢ /|e3|-Uy Y s_| S?QDE\B

InfiniBand 3 33Qv Dz8 6 I
4gS|\/|PyCEYS ARU 3 s 3AE
AY

VXSMP2800 3 HULU VXPRO R2800 3
InfiniBand | 8?7 s (18 ¢ ¥ HI36¢& EF _

QDR 40Gphs) s % AGO6h | t 41 DZAA
0 U vSMP Foundation s A GSMPn, |
e 3DZ e AY

VXSMP 2800 Hij . 30| 87 s DA 3
InfiniBand 3 ARU3 30V, DA8o6 N
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VXSMP 2280 SMP Yy &Y

| VXSMP 2280 HULUY _B_ ) dt+ n) "Yaes_
ARYEYREZAQ0 | RFI R Z2DZ s_. 0
VXPRO R2280 D=zSMP_ Foundation s AGr
8Am¢ SMPn, ] e §AY

VXPRO R2280| 8 14V  hoOfid 88 —SATA/SAS) ! sca,eMF
=K— % #82UOmmtt— — r~®2k. ¥EOS  144GB
-0z "' — % FAS . ]
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VXSMP 2280 DC2

/
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4 x Servers (VXPRO R2280)
'E 8 x Xeon X5680 3.33GHz 12MB 6.4GT/s QPI 48cores)
‘E 576GB RAM (4 x 18 x 8 GB DDR3 1333MHz)
E3-7SA GCC '7 w 2- 4-GlugBSATARakd dd/m)s
‘E Dual Port Mellanox Bn mmdbsWel PCQ HA
‘E Single Port Mellanox Bn mmdbs Wel PCQ HA

'E 8 Xx Ehternet connectors
vSMP Foundation for SMP/4node

e |
Bt |
|

e,

l

1

1

|

|
|
1

» .
=

o3 | 27
== | ===

@) ' Ki o @vF @)  Kio



VXSMP 1440 DC2 /

| 2 x Servers (VXPRO R1440)
‘E 8 x Xeon X5680 3.33GHz 12MB 6.4GT/s QPI 48cores)
'E 384GB RAM (4 x 12 x 8 GB DDR3 1333MH2z)
E3-7SA GCC '7 w 2- 4-GlugBSATARakd di/me)s
‘E Onboard Single Port Mellanox Bn mmdbs Wel PCQ HA
‘E Dual Port Mellanox Bn mmdbs Wel PCQ HA
'E 8 x Ehternet connectors
| vSMP Foundation for SMP/4node

VXSMP 1440
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VXSMP 2800 DC2 /

| 1 x Servers (VXPRO R2800)

'E 8 x Xeon X5670 2.93GHz 12MB 6.4GT/s QPI
48cores)

'E 384GB RAM (4 x 12 x 8 GB DDR3 1333MHz)

E3-7SA GCC '7 w 2- 4-6lugsSATARadd Gn s
drive)

‘E Onboard Single Port  Mellanox Bn mmdb s Wel PCQ
‘E Dual Port Mellanox Bn mmdbs Wel PCQ HA
'E 8 x Ehternet connectors

| vSMP Foundation for SMP/4node

VXSMP 2800
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vSMP Foundation for SMP
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vSMP Foundation

3.0

h8mm) Esnym

SMP Cluster Cloud
Node Specifications
Max. Cores Speed (Intel) Unlimited 2.4 GHz Unlimited
Max Memory (GB) per Core Unlimited 4GB/Core Unlimited
VM Specifications
Max. Nodes per VM 128 16 128
Max. Cores per VM 16,384 255 16,384
Max. Memory (GB) per VM 65,536 512 65,536
Installation Media USB/CF/SD USB/CF/SD Network
VM Features
Fault Tolerant Support 2 Yes Yes Yes
Backplane Redundancy Support 3 Yes - -
Backplane Load Balancing Yes - -
Partitioning Support 4 Yes Yes -
VM size reconfiguration Partitioning Partitioning Network Deployment
Direct Connect Support Yes - -
Additional Software
vSMP Productivity Pack Included Included Included
Fault Tolerant: > » ~ % =V -/ —tosd 4 o=vM-' @ads L ™z A0
Backplane Redundancy?: Leo | — InfiniBand ®mm® # -~ <=8 2= —R' " i Lowd s =540
Partitioning* =—VML |4 1 oavM- A{i<sd < ogAc0 t 4 vV VM- | z L2t o) | 200
Direct Connects: 4 3 » 5 # LinfinBand@wmt #0 <% A1 <%  #A° (back-to-back).
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VSMP Foundation
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Cluster

Simplified
Management

Cloud

Dynamic

Improved
System
Flexibility

Capability

18 @c>' Ki o @vF x D' Ki o @vF »



A
for Cloud

D4),] ©a
lon

vSMP Foundat

*
1,
- 97 1 -
© S || -
Bl  oenes ] wrienies | i
= | I
1
R —
1
I :
Y x

®&c D

Sl s | orenes
®

19



@ | 6h)tn) BesN
&% | vSMP Foundation for Cloud

\%
x\xg@

Z
»r

20 T aregZANH 3CHEZAN ecd ! Ki o @vi



r 8Am¢g” &
vSMP Foundation

dms 3 cEO N

21 @ec>' Ki - @vF n D' Ki o @vF



Stream (OMP) d ms 3 &0

STREAM (OMP) Performance (MB/s)

® 1333MHz FSB(128cores/16 boards) 1600MHz FSB(128cores/16 boards) m6.4GT/s QPI(128cores/16 boards)
All results are in MB/s --- 1 MB=10"6 B, *not* 2"20 B
500000 -+ Machine ID ncpus ~ COPY SCALE ADD TRIAD
SGI_Altix_4700 1024 3661963.0 3677482.0 4385585.0 4350166.0
450000 - SGI_Altix_3700_Bx2 512 906388.0 870211.0 1055179.0 1119913.0
SGI_Altix_3000 512 854062.0 854338.0 1008594.0 1007828.0
NEC_SX7 32 876174.7 865144.1 869179.2 872259.1
400000 - IBM_Power_595 64 679207.2 624707.8 777334.8 805804.6
NEC_SX5- 16A 16 607492.0 590390.0 607412.0 583069.0
ScaleMP_XeonX5570_vSMP_16B 128 437571.0 431726.0 442722.0 445869.0
NEC_Sx 4 32 434784.0 432886.0 437358.0 436954.0
— 350000 - HP_AlphaServer GS1280 -1300 64 407351.0 400142.0 437010.0 431450.0
o Cray _T932 321024 - 3E 32 310721.0 302182.0 359841.0 359270.0
) ScaleMP_XeonX5570_vSMP_8B 64 276040.0 267553.0 268462.0 268722.0
£ 300000 - Fujitsu/Sun_Enterprise_M9000 128 224401.0 223113.0 224271.0 227059.0
o NEC_SX6 8 202627.2 192306.2 190231.3 213024.3
= IBM_System_p5_595 64 186137.0 179639.0 200410.0 206243.0
< 250000 - HP_lIntegrity_SuperDome_dc 128 154504.0 152999.0 169468.0 170833.0
= IBM_Power_575 32 142708.2 142612.4 159010.7 162844.0
= VXSMP 2800 (Xeon X5550) 32 1368452 137574.5 137685.6 139606.5
= 200000 - Cray_C90 16 105497.0 104656.0 101736.0 103812.0
° IBM_System_p5 - 575 8 77901.0 81228.0 96726.0 100523.0
IS SGI_Origin3800 - 500 256 87019.5 85514.4 101695.6 99680.2
m Azul_Vega2_7280 768 83968.4 83223.6 90757.1 91394.2
150000 -
http://www.cs.virginia.edu/stream/top20/Bandwidth.html
100000 -
50000 -
NI —

8 16 32 64 128
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SPECdms 3 &6 3260

SPECfp_rate_base2006 d ms 3 6
System Name Copies Enabled Enabled Cores Threads SPECfp_rate

Sponsor Cores Chips /Chip  /Core _base2006

21 IBM IBM Power 575 (4.7 64 32 16 2 2 730
Corporation GHz, 32 core)

27 ScaleMP vSMP Foundation 64 32 — X86 Kk v h o2+ 666
(Intel Xeon X5570)

35 IBM IBM Power 570 (4.2 64 32 16 2 2 517
Corporation GHz, 32 core)

36 IBM IBM Power 570 (4.2 64 32 16 2 2 492
Corporation GHz, 32 core,
RedHat)
37 Fujitsu PRIMEQUEST 580A 32 32 16 2 1 470
Limited
45 Hewlett- HP Integrity rx8640 32 32 16 2 1 357
Packard (1.6GHz/24MB Dual-

Company Core Intel Itanium 2)
25 ®cd Ki o @vF »




SPECd ms 3 &0
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SPECfp_rate_base2006

500

400

300

200

100

332

127
HP ProLiant DL585 Sun Blade X6275 HP ProLiant DL585
G5 (3.1 GHz AMD (Intel Xeon X5570 G5 (3.1 GHz AMD
Opteron 8393 SE) 2.93GHz) Opteron 8393 SE)

I

; y

Sun Blade X6275 (Intel Xeon X5570 2.93GHz)# — 16« » —

Sun Blade X6275 ScaleMP vSMP
(Intel Xeon X5570 Foundation (Intel
2.93GHz) Xeon X5570, see

notes)
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ANSYS — FLUENT (Version

HPCNet o cEnym

12)

ABAQUS STANDARD

VERY LARGE CUSTOMER JOB

BENCHMARK: truck_111m

[IS5! ALTIX_ICE_B200IPS5 - Intel[R) Xeon[R] CPUX 5570 @ 293G Hz - Rating

ﬂ

WSMP Foundation - Intel(R} Xeon[R] CPU XS560 @ 2.8DGH: - Rating ’»

Rating [Higher is Better]

ScaleMP

The High-end Virtualization Company

Performance Analysis for Life and Material Science

Aggregate. Scale. Simplify. Save.

Relative performance

Scale. Simplify. Save.

* Performance comparison of Ansys —
Fluent for:
= VSMP Foundation
— Cluster

vSMP Foundation demonstrates
similar scalability to a cluster up to 64
cores

+ System configuration:
* \SMP Foundation: X Dual-socket servers
lintel Xeon X5560, 2.80 GHz, 48 GB RAM)
* Cluster: SGI Altix lce - Duzl Socket Intel
¥eon ¥5570, 2.93GHz

* Comparison of Gaussian workload
with limited scalability due to
extensive 1/O
— 1 Board system using HDDs
= Aggregated system using withvSMP

Foundation, enabling RAN-drive for |/0

vSMP Foundation provides improved

performance:

~ Scales with aggregated memory for /0
(using RAM-drive]

— 20X faster compared to HOD
performance (8 cores)

= 235 X faster with higher core count (16
cores)

+ System configuration:

* VSMP Foundstion: 16 X Dusl-smcket
servers (Intel Xeon X5570, 2.93 GHz, 48
GBRAM)

Comparable system: Dual Sacket [Intel
Y6570, 2.93 GHz, 48 GB RAM)

Drsnses e
ek dania wt Py

45

Very large Abagus Standard job on

100% 32 up o B4 cores

100%

vSMP Foundation maintains over
100% efficiency with 64 cores

System eanfiguration:
+ \EMP Foundation: 10 X Dual-smckat
servers (Intel Xeon X5460, 3.16 GHz 32
GB RAM)

Runtime [Hours]
Eficiency

Drsnses E
ke e by

Aggregate, Scale. Simplify. Save.

Scale-Up: Large Memory v

NASTRAN: XLOTDF1

2,500 BSUN: 1 % Dual-Sacket (XE570, 2.03GHz], 4668 RAM, 2% SATA HOD « Performance comparison of:
= Locally attached HDDs
SUN: 2 x Dual-Sacket ({8570, 2.93GHz], 4868 RAM, 2x$5D
. ! - Locally attached S5Ds
VSMP Foundation: 2 x [Duzh-Socket [X5570, 2 936 He), 4866 - Spread| ~ Aggregated memary and CPUs of 2
2,000 systems with vSMP Foundation
" Compute utilized & coreson each
systam, not sffecting tha spplication
(NASTRAN) license cost
1,500 + VSMP Foundation provide significant
g pEI’fDI’mEnEE gains:
o — 3X faster compared to HDDs
W — 2Xcompared to S5Ds
'glmo
£ g
F]
= #
4
500
£
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] 0 &fh oL OpenMP

FIRE: Image Retrieval System
Scales on ScaleMP

FIRE = Flexible Image Retrieval Engine

— Compare the performance of common features on
different databases

— Analysis of correlation of different features

Thomas Deselaers and Daniel Keysers, RWTH I6:
Chair for Human Language Technology and Pattern Recognition

ScaleMP (MEG)
35
30 o — Fire
g— 25 /
T 20 /
3 15 fy
? 10 — linear
5 / speedup
[] T T T T T
29 1 2 4 8 16 32
# threads
29

Scalable OpenMP Programming — D. an Mey

Dieter an Mey
Center for Computing and Communication
RWTH Aachen University, Germany

28 D' Ki o @vF



