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Ticker: MLNX NASDAQ"®

" HPC. €@, 72O FhiEOEXREm-9 == %EE
DITORATLEERTSY)a—23>TO/nN(F—

Recent Awards

o« £ T4=/\>K&E10G/40GbEther@®ENd-EndY!) 21— 3% INTEROP
R IT355F AN =IO ) —T 42T h/N=— FINALIST
« 201143 A AT, 750 A R—rLL E A H T e s
" R4t

c ARZI)L A=V F L, A)ITAHIL=ZT MY =——R—)L
IS ADKEES; J—ILFIAFDLE—)LRA &GHR—

" B S RAEERE . BRGMIFIKR
- 2010F E Dk 4E5E L; $154.6M
« 2011 FEFE—MF Hi5t £=$55.1M
« 2011 FEFE _MFHRIA~$61.5 - 62.0M

sVoltairekt & DA ER=MHEESHEST l

Editors’ Choi
CAwards

© 2011 MELLANOX TECHNOLOGIES - MELLANOX CONFIDENTIAL - 2



AV I4=INVFIRE A\

Mellanox

TECHNDOLOGIES

" fF%Ij@JE Dk
Infiniband Trade Association TR BN T-HHERIE
- YIBRE(L10Ghit Ethernetf®Fibre Channel&RCIEEES802.3H3R—X

« BITORBTIEX—FRAH-VIESFEIE2.5Gbps (QDR). 3.5Gbps(FDR)
« QDRZETIE8B/10B. FDRM5I(%64B/66BOFB A XEHEH

. 2 EEEOLOTA RO ST R HD‘R,’

c BHOER(L—) DEERMTEE(4X, 12X) I o~ 'jlz-ﬁ’lazgf_,.

* Node-Node : 56Gbps (FDR4x) || 7 A

e Switch-Switch : 168Gbps (FDR 12x) e @, i

e 1 usl;l‘Fd)Tj’U’T—*‘/a‘/- L—Fri— o H;R 2006-18- EI}R“-’V
077 o

606-18-DDR ~=" " 104G-1B-EDR

806-1B-QDR 56G-1B-FDR

8x

" D4 N\VFBEBEDRRITEERE

u MPI (}\yt :) /\\Js/)ﬁ\-/rygjl—x) 206-1B-D0R 4 a
s BUMEENREER]ITEAFVYRILT—FTIFY e m mw m m m m  an

- PCIZYRTLROA—RRLT - 7—FTIF v [ECPUNER T DIOT NAREEHEERE
T 510 BLIOT /NA RADFE AR OB Z<R5EF— /N —ANIRHKELL D,

- FARI-T—FXTIOF v TIECPUIRMELR T —REARVICEZAALLHEIFRIDRRY
2T TED NOTNARIEBDDREIZESIR—RATAEY MO T—RFEWMBET 5,

- HOTNARDEMNEZ TEA— /N —AYRIZNEN=0, KIBES AT LIRS ATEE,

- A5/ X3 dDConnect-X')—XHost Channel Adapterfla>kO0—5 FyTARET S
FRRGATO—FHEEEICKY . SHICENE, BLATU—LREBENEETEET,

106-18-00R 406-18-0DR

BANDWIDTH PER DIRECTION (Gbh/s)
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AS JyH A B R BB M4 T O— e AN

* RDMA (Remote Direct Memory Access) RDMAQ A 4—3

o ML=V ATLDA VAR, VAT LERN—URIDT—4RER
EEMRETDTH/O00, ABYBOT—RERERIZIZARASCPUD
BAHMNIFEAERELLG O, RRACPUD F—/N\—AYKE
TIZ
MR, T—REEEOLATUUEHEIZEDENS,

* 10Gbit Ethernetzf|F 9 558 . VAT LEBEOEREEDN

CPUATA—RDA A=

InfiniBandk Y BB HENSFIAER D, (asomoimzss N[ s )
Ethernet L TRDMAKEEZEE IR HSRDMA over Ethernet$,Mellanox ( BN oy
#HHCATIEHR—FLTEY. non-HPCTHIZETHDE AN EA TS, E . g
H
= CPU Offload Nl || || X
N > = C [ ] [ ]
« TransportlL £+ &NetworkL 4 ¥ EHCAD Fy T ASN—RH 7 TRE  \_ AN /
FHIEIZKY, CPUDEREERTES, P D
o, 0 | e |
= J—RIL=INL/\R e | s |

* InfiniBand T FAE 1% SDP (Sockets Direct Protocol) [&. 771) 77— - i
AV EEDTIZHAHN—RI 7 EEBHIHER T HELRMGY 7y —
AN X LERMETZ, Thiz&YInfiniBandE#RALLEASHEED
TCP/IPY IR 7ET LEREWITONS,

« N—FzT7HAInfiniBandDIFEZIE., BHLENSVAR—LEE
InfiniBand HCA (Host Channel Adapter) B"OSA— /L TEEITZ % =
&3512755, ThIZkY ., VIR ThLIETCP/IPIZRBHAMNS, BRE
DEHAIFFREELIZINfiniIBandDF R EZEZTE5, (IP over IB) B omeee Bostoa M omBene 7
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BAEBOEEY Y a—La vEERT S5/ vy T DA

. Storage
Server / Compute Switch / Gateway Front / Bac%-End

Ao e

\{tual Protocol Interconnect

56G IB & FColB

10/40GigE
Fibre Channel

ssssssssss

| 10/40GigE & FCoE

Mellanox

Mellanox

Host/Fabric
Software

© 2011 MELLANOX TECHNOLOGIES - MELLANOX CONFIDENTIAL - 5



A5/ vH RinfiniBand®E REBEDRFE

Mellanox

"BENDRIL—Ty k
* node to node D #5i% L — l\h‘\QDR—GZ]-OGb/S\ FDRT56Gb/s
* QDR T#J90M MPI messages /

- £ 0 - O E—TSend/receive$ & NRDMA operations & E1T

"ELATUY—
* 1-1.3usec MPI end-to-end
* 0.7-1us InfiniBand latency for RDMA operations
* Lowest latency switch fabric — up to 45% lower vs other solutions

s R/NDCPUA—/N\—Ay K
e ) FSUARKR—F-FA7O—FKIZ&KY, 2—F - F7FTYHs5r—3>
(X9 BCPUDNZREIZEZ &KL

© 2011 MELLANOX TECHNOLOGIES - MELLANOX CONFIDENTIAL - 6



TECHNDOLOGIES

Mellanox in the TOP500 - (June 2011) A\

Top100 Systems World Leading Compute Systems Efficiency Comparison
Others 100%
.-*¥¥. #‘"-l- .'-.“ l.- = .
80% , —lll II I.I . l-:"-,*l
Cray E ] . B L. )
23% E 60%
E | n u
'E Ao, ™ L] [ 5 .
u: ]
O
IEM Blue Gene 20%
8%
Clustered InfiniBand 0%
61% o 100 00 300 200 00

Proprietary
Interconnects __——

3% Werld Top500 Systems

Elhernet—/
1% GigE wInfiniBand & Cray » 10Gigeé = GPU

= Mellanox InfiniBand builds the most powerful clusters
* Connects 5 out of the TOP10, 61 systems in TOP100, 115 in TOP200, 147 in TOP300

InfiniBand represents 42% of the TOP500

Mellanox InfiniBand enables the highest utilization on the TOP500
e Up to 96% system utilization

Mellanox InfiniBand enables the most energy efficiency Petascale system
= Mellanox 10GbE is the highest ranked 10GbE system (#124)
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Paving The Road to Exascale Computing

Mellanox

Dawning (China) TSUBAME (Japan)

NASA (USA)
>11K nodes

v rpned

LANL (USA)

e  PetaScale .

Mellanox Connected

= Mellanox InfiniBand is the interconnect of choice for PetaScale computing
* Accelerating 50% of the sustained PetaScale systems (5 systems out of 10)

© 2011 MELLANOX TECHNOLOGIES
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BALEROREREEADEASE A\

30%+ of Fortune-100 & top global-High Performance Computers

6 of Top 10 9 of Top 10 5 of Top 10 7 of Top 10
Global Automotive Pharmaceutical Oil and Gas
Banks Manufacturers Companies Companies
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= MPI Collective Operations
c ALY T4 TBERVHDAANT—2EEETH-HDTA—FXF ¥ X N OEHORERDT—2 &4
&89 5') 4745 L3 2(Reduction), £AMERIEIEDI=HD/\) 7 (Barrier) D& S HEARL—L 3 20DF=
BIZF7 TV r—2aVIC&>THREIZERASNTEY., IZ-BHEF7ITVS—2 3 DONEEIZEHS
TRELGEEEE5ZFET,

c ALY TATBERVATLRANDETHOTOLR// — REEHKIELE-OIZAMERERELZITVE
T, O TCTEDEITIEL, FETELLETERLAETINGFNEGRY EFRA, LI T TRIE
DREDERETIINRMENES DRXATL/ A XIZHE LA, CPULE BRIDZ EZHELTLEVET,

" AS )y REDALVI T4 T - A 70— FifkeE
« Mellanox ConnectX®-2 7 & 74 & InfiniScale® IV R A v Fl&k. TFNOTFHF TE2ORAL yFAaLY T«
JBIEZATIA—KRT B EICE>TIDRIEDHESEDRBIZXELET,

e Mellanox D7 R TR ERA yFIT@E/NF—2FAT7O0—KL, /o7y xoy0aLy574 4R
L—2a 75— 3 v ERA—N—S v T#HBTHLICKCELTEYET, BIEOL
HEZOHCAIZAZDO—FTB528E, VATL/ A RXDEEHFR/NRICHIZ., BIELHEDA—/—

Sy TERIEMICIEMT 5= DHREEIRELEFT,
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GCORE-Direct PS4 & GORE-Direct 2 F#a

DA —2E—FT A2 {EEEOHL HET
L DT AT L= gloF L, 2035
AL FT AT EREECT N TS

R EED I FFL AT 2L =gl T
o—FET AR TS

A==k, UE—F—FiB{E 23T
T5

it FEIED B A FLAT Y —

FEN | SEEEETTD

OSSN TS T EIT T
=T

Bl PTFF ROV —E BN T H A —
D

O F T, ST F T BT AT A
el —Togl IMPRRIESF — D
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Collective Algorithms (Recursive Doubling) A\

" VRFLJ A XDER,

e CPUIIEHELBIEOHADE R ZERTTHILENHY ., —MBIUIZIEZEFNLDZR I FIBREFTLET,

ALY TATARL—=23 VI CPUDT VR A LIZSERANEA—N—A~Ay FEEZ, TNIZTE->TOS /A4 XX CPUAR
JDEEROETEBICK L TEMOBEZRESEET,

e MPIARL—L 3 I2&bd7TUS—2a 0 BEEAD OS /A ADEEZLUTIZHBELET., COBITIEH., S0 1(F=
F/—F1)EDOS /A ZXNS VI 2 iIFEINEZAvE—CDRFEEZELEET, CORBERFS VY 1 DETHEZ
EINXE3E T THEEMICEZE452550493, 5, 7TOETEMLEMEEET, Fhick-oTF7TYH5—2 3
VERDETEHBIIEZEEEZ. DATLEEOEREZSIESEET,

" AS/YHRHDALYI T« T - FT70— FHRE

e ALY TATREDARL—L 3 VFHCAICA Z7O—RIT B EIEIZOCPUNEEEEDAREZERSE. aLyT47

BELHEDA—N—Z Y ELHT/IHFHNEBOENEFRELET ., COA—N—F v TIZHTEHELSFIEIE CPU DD

YICED HCA ICHED—HZRITSIE S EITK > TERSNFY ., ConnectX-2 [EMPI_Reduce &MPI_Allreducea L'
TAITARL—=—2 30T —2RERNEZHCAICA IO —FF 52 L EMREICLEZFESF/NMIRERELI=Y FEEATLE

P @ s €D @ €
BN
Ay —SFESVH2M LIS
TRETR— T REE P
 AE—SESUYBITRE A2 X3 A4 P D €F €
< < =

5}7 e
=

S
”‘

1 X2

/fb

0

P DY & © W
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FRFAEH]: LS-DYNA (HB)EFER S aL— 3 ) m

= [S-DYNAIZ., EHLEHRATOREZ I A L—2 3 TE 5B EH8BT
. RAREWBAORANRAY S AL—Y3Y YT YT T,
 LS-DYNA [ZEFEORITE LG DR EEIZBITA ALY I A L—a VY THERHAIAT
RE

» BAFNER: FCAIZLS-DYNADEREE$920% M L9 5 Z & IZRLDE

« 16/ —k,19207
c FTINT—2a VR SAIYA INKRELLGEDRIFERLT B

LS-DYNA (Ford Taurus Benchmark)

80 -

=
5+
=
= 30 -
=
o

20 -

’ - .

1 2 4 8 16

Number of Nodes

= Without FCA m FCA Higher is better

*Acknowledgment: HPC Advisory Council for providing the performance results
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GPU Direct it =

= Mellanox InfiniBand&NVIDIA GPUD #4748
* InfiniBand&GPURI M AEIAE—D ATy I %HIHE . GPU-to-GPU DE{ERRE % 30 % &

No GPUDirect

"-f SC===aaan M"

InfiniBand

< L & ~5 l‘ b !—

5 -iéf'“\ifi i _:;ﬁﬂ
GPU
Memory

1. GPU A GPU BERHDHRRARAE IZT—EE5/(MF 3,

2. RAk CPU XD T—4% GPU BERHDKRXFAEY NS
A2T4=NVRTINA A RDMA BETHIATESHRAM
AEY~AOE—TF B,

3. AV IT4=NVRTNARIEEDT—2%)—FL., JE—F
J—RAT—3%8RET 5,

© 2011 MELLANOX TECHNOLOGIES

GPUDirect

InfiniBand

GPU
Memory

NVIDIA GPU Direct I& NVIDIA GPU & Mellanox £1>74=
NORFETAOBTH LNV A7 —REREL. WADT
NARTRICVAT LAY X T HEETMREICLET .

1. GPU A GPU BEAHDAKRAMAEYIZT—E3%E514+F 5,
2. AVITLZNIETNARITFEDT—4E2%)—KL., VE—F
J—RFAT—R%EEZET S,
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= Amber : SFENAFEZXERITICEARINI=V IO T /\vr—o
s ZHRFRIGCICEALTRLVIEFIHIATWNSTATSLD—D
o LEHA—HF—R—X
s BFDEEEHET I FHHFEIIaL—3Y
= RUFI—IRE
* FactorlX - 90,906/ R FMLiE SN AMFREFXREFDIIaL— 3y
* Cellulose - 408,609/& FM oSN b/ O—X D ZaL—ay
s PMEMD(BIFA YL aI—J7ILbRFEAE) ZaL—>30T7005L%FER
" ROFI—9 VAT L-8/—F PCOTRA
* Mellanox ConnectX-2 HCA & InfiniBand XA yF
« & /—KIENVIDIA Fermi C2050 GPUZ— D& &

FactorlX Cellulose

© 2011 MELLANOX TECHNOLOGIES - MELLANOX CONFIDENTIAL - 14



Mellanox

TECHNDOLOGIES

Amber Performance with GPUDirect A

Amber Performance with GPUDirect - Cellulose Benchmark

3.5 35%

3 - 30%

2.5 - 25%
-
1]
I

w2 - 20%
=]
c
o

S 1.5 - - 15%
Q
c
p

1 - 10%

0.5 - - 5%

0 - - 0%

4 nodes 8 nodes

mm Without GPUDirect @ With GPUDirect «==% Improvement

= GPUDirect IZ&2>T33%MD 4gEMR L
" HSRAH A X DEMIZIECTESIZHRER L
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B
2 x Quad Core

800, 240
Wasted

8GB

3805, Sely

Wasted

——————
- SN

~
N,

R -
X

’

’

~
~ -’
_______

1GigE, 50us, $100, 4W 12Gb/s, 50us, $2400, 28V\/§ 10-40Gb/s, 1ps, $900, 10W
, o H—MRBELISKY. EBO . nfin : .
B FI B — I NDRRYIET {ﬁﬁ"j‘{fl\'bﬁCPU‘bf&’& Inf|n|E3Iar1dTﬁ‘é'1t$1‘LT:I/O
JUr—SaUERLENT sk aciTHEe T MERORE
CPUEMemoryEZARIVRE L | opuRipawsiciigne, © AREAPIARFOXEGAIR

a T AR VS QE " .  EEeEEEATLF IO
B71. MERE, A DMER ioﬁ@?igiffﬁi;é;gu L {RIEEIERConverged Network
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Salesforce.com £t MBIl XSigO

systems
jbrce 12T L—Fv— 12k 5B T,
H1EAOIXMEIFEER
Xsigo #ART Xsigo A%

; r\

......
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I0#E &=k BROI (—/7M0BED 4T —X)

L

Before
4Port 2FPort 2Port

1Gb NIC  10GbNIC FC HBA
Effi&E 2,1905M

. X 40

2U

147K

1GE A4 vyF x 2
10GE A4 vF x 2
FC AAwF x 2

BROFTI9ERRAYF x 25945

Effi&E 4,500 M

© 2011 MELLANOX TECHNOLOGIES

g After
Hh—Fk 2Port 2%
20Gb IB HCA Hll 8
EM&Et 1,0405H
H— N : __ X40
g = W
| 1;]5) -
r—I m &
IB RAYF x 2
X 2594
AAFBEE oge  [31%
(25v5%) h HIR
Efi&st 3,08085H
Y
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i ConnectX l

Coannectx
Virtual NICs and«<=—" -} _______v i_____V______» iy ______

HBAs o
¥~ InfiniBand

10/20/40Gb/s
Unified 1/O

Virtualized
Ethernet and FC
Ports (IOEV)

Fibre NPIV ports
Channel

Fibre Channel
SAN

Network
Attached
Storage or
iISCSI SAN

LAN and WAN
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" —LLRICAVT 2N FEEATEAEZEY)a— 3y
s N—FYILILUVEZRVMMDEIAFTIYDICY IRz T7ETZIal—23rd 5
EICKY, HCATGEDN—F 27 )V —REEHORET L UONHBTE LA
- Mellanox Para-Virtualization DriverhAVM Z & IZVNIC % &% 5E L Hypervisor®vSwitch & & #. vNICE FD

KIZHBDVMDMACT FLRADAHEE. TNLUNDT KL X EE(IBridge-XD5MAl[ZHEfF SN
Ethernet Switchh' &, EthernetDXE Ry hJ—o & L THE - BMAKBICIONE ZEIR

VM 1 VM 2 VM n

Driver Driver Driver
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SR-IOV & (4 ? A

" PF LVFEZHABEDZET, —DODIOTFNA R EZERET I VIC
XtTLTHEHDOHMILI-YMET NS ADESIZFIATETSRIEZER

" VMMDFA—/N\—A~y FZfEHL. ELNCPURIBETIONDSERIEAE
FINTELH-0H. FRETOUDHFEEERLZISIZHLE

Two new function types that I/O adapters must support

VM 1 VM 2 VMn PFs: Physical Functions:
Full PCle functions that include the SR-IOV Extended
Driver Driver Driver Capability

VFs: Virtual Functions:

Lightweight’ PCle functions that contain the resources
necessary for data movement but have a carefully
minimized set of configuration resources

vSWitchZ & IZHRBIOT/INA ADVFIEE
gRBTIvIZ7ATr—avEhBlE2&Y.,
A2 T4=INVRDA0GbpsD /AU RIEE 1 us D
BLAT—%DIVIZSERT A EMTTREIZ !
AN

Virtual Functions
Hardware
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Case Study: Travel/Transportation M
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Virtual MICs Ethernet
& HEAS

' Web 2.0 |

NAVITAIRE

-
3
ol
S
=

=&

VB an Adaptare. Inﬁni!iﬂm:l o Objective Benefit Achieved
Swiitch Modulas Reduce the number of physical | The number of physical servers
SEIVErs dropped from nearly 2,000 to only 150
Decrease server provisioning | Average server provisioning time down
Managed hosting server time from 216 hours to 12 hours
provisioning time down from 216 Simplify cabling complexity Cabling complexity simplified by
70 percent

hours to 12 hours Improving SLA Lower /0 capital expenditure | Capital expenditures down 50 percent

Reduce 1/0 power Power consumption reduced
Lower _Cap_ Ex, Op Ex through I/O consumption 30-40 percent
consolidation _ , _ _
Achieve ROI for the new Immediate RO realized through capital,
/0 infrastructure labor and power savings
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ZTDMDA > T 4« =7\ F{EAHI (Hadoop Direct) A\

Hadoop-Direct Performance Results
1000 -

200
800
700
600 - W 1Ghps
500 - m 10Ghps
400 7 u IPalB
00 -
o - ® ROMA-RoCE (10Ghps)
100 _ - B InfiniBand RDMA
|:| 1
SGE 10GE

1568 20GE
Datasst Size (GB)

Total Job Execution Time (secs)

Hadoop Cluster Deployment

* YT 9T TS5454 &% B Mellanox Hadoop-Direct (&, Hadoop v b T7—2 Z#MEL, 7 IV —2avIENT 5T — 2
M Hadoop ¥ S A2 DILEREZHRELET . EDRL Merge-sort 7)LT ) XLk 2D RDMA #FRLE-EFHAHT—42BBO 0O
kaJLlE. Mellanox @ Infiniband & 10GigE RoCE ( RDMA over Converged Ethernet) 7% 74 h— K ### L 1= Hadoop ¥ 5 X & IZ
¥ LT, Hadoop 7 L—LT—U %#MES ., H—N\—FETHRMICT—R2EZBEIELILEFREICLET . INEFEA-OXLX
7771 v %#ZEET B Infiniband & RoCE ZFRAL. 7 5 X2 &8 mh 5 Hadoop DFE EEEDMEICERY HAZHOHTORY D
—Hxo5Y)a— 3 EiY)ET, Hadoop-Direct (% Hadoop —H—IZxt L TEBHTHY . REDT TUr—L a3V ELTET
LK EDFEFERRTTHIENTEFET,

* Hadoop-Direct [FT—2REBEDORI)L—T v FE2EULICALESE., F-2AKDY 3 TETHM%Z Hadoop / — T EIZERITEL S E
FY, LYEWVWD I TETHREICES/ —FHTZYD CPUEDHEIZL>T, VI3 RFELYDLGENH—N—HTERINIHEE
Emf-d ENTE, TORRT -2V —DHEEEHFZEEMICHIE LT -2t 4 —DRE~OIRY A ICEHKLV=LET,
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TN FEREERY FT—2
* 56GbpsMERE L — F+H1UsLL TDIEL A T —
« RDMA. Transport Off-load, Kernel Bypass#i £1Z & 2CPUARIDBIM A 82
« ¥R 714 70— F#§E : Core Direct/FCA. GPU Direct., Hadoop Direct

* HPC[] [+ 121+ TILEEL, T8IA LR

- /—FME : IPC/MPI. RDS. SDP. IPolB. EolB. RoCE
s J7A4IT7 O tAX : SRP. iSER. Luster. FColB. FCoE
e RZE{bxtit: :  SR-IOV. Para-Virtualization, vmDirectPathlO

" KT BRI RS
*« HPC: KBRERFEZHEOSF, SBEMET. ERLUELGENREY S X EA
« A& : DB% 5 X%, Hadoop. GemFire. IN-bound/Out-bound Storage System
cThiz: €. V59 FaEa—TFTa2F,. Web20, 957495
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