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— Single Data Rate (SDR), 10Gbps (€L —kI& 8Gbps)
— Double Data Rate (DDR), 20Gbps (€L —FE16Gbps)
— Quad Data Rate (QDR), 40Gbps (EL—kI&32Gbps)
Ta—kIZ8B/10BMMEL DT EXIL—FHY80%
SEBIGTHRKTIETOO—FH64B/66B
— Fourteen Data Rate (FDR), 56Gbps (EL—k&54Gbps)
— 2012F LIRRIZFESNTLVSEDR 100Gbps (E#L—k96Gbps)
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« DDR(20G)DIFE:
— IPOIBT, [XIET7 A4 —L—F(16Gbps)
#iperf-c7.7.7.2-P8

Client connecting to 7.7.7.2, TCP port 5001

[SUM] 0.0-10.0 sec 18.2 GBytes 15.7 Gbhits/sec

« QDR(40G)M Iz & TIE., 26-27Gbps
— PCle Gen2M g LR

« FDR(56G)IZI&. PCle Gen3h\ihE
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Protocols (OS/App) < g (OS/App)
Transport IBA Messages(QP) IBA
Layer Operation )i Operation
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TCP vs RDMA
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HLE LY —/NTDNetperf(TCP) vs ib_write_bw(RDMA)
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e Throughput(RDMA)
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Message size (Byte)

CONFIDENTIAL



TCP vs RDMA XSIgo

systems

10GE Netperf(TCP) vs QDR ib_write_bw(RDMA)

Gbps
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~——10G Netperf
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512 1024 2048 4096 8192 16384 32768 65536

Message size (Byte)

CONFIDENTIAL 10



RDMA over Converged Ethernet XSISO

systems

e ROCE(AvY&*—)
— Ethernet_t TRDMAZE &
— Soft HCA
e Software (K54 /\) TRDMAZEE
e Intel¥°BroadcomMIZZENICTHLENERTEE (CNATHEI{ET])

 IBMOHCA(Host Channel Adaptor) Tl&i&%HW CRDMALE
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Socket + — +
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Local Routing Header(LRH): 3E5ELID. %{SJTLID. H—E AL AJL (VL)
=1 TE,

Transport Header(TH): 385EQPE S . /N T Ybh—H 2 X ARL— 3
>1—K (Opcode) I8 FEHE

Invariant CRC(ICRC): 777 yJINTAZEDCRC (GRHUSN Z X R)
Variant CRC(VCRC): GRHEESHX R

BRAN/NTYMNRIZ2KNA b, (T3> TRRAKNANETHRAR)

Global Packet:

GRH

Global Routing Header(GRH): 459 J R yrEITODIL—T 425,
RouterlZVCRCEBETEH,
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o FTRTDT/NARAEKXUAR—KIE, Globally Unique Identifiers (GUID)
LS O—/N\I)LTAZ—IRIDAEIYF TS
— 64-bit PFL X
« {5l GUID: 0x0013970102000157
— GUIDDRTEER DT N—F Oz 7AUE —DIEHRELED
e K7R—KIX. Local Identifier (LIDYWNZE A FIvIIZT7H A3
— 16-bitf
e Unicast LID 0x0001-OxBFFF = 48K 7KL X

e Multicast LID 0xC000-OxFFFE = 16K 7KL X
e Permissive LID OXFFFF T4XA/\) 7Ot RXClEH

— HITRYRIR—Tw (SM) D LEIMIZTH Ao ENS

— IRRAUEDTRLRELTHERAEINS (RAYFELHCALLIDZEHED)

— BEIF.GITRYCNANTIMNGIEIZTZ YA END

— BRI —RFEIZIISMA Xy a LTSRS T—FRIDTRLRET YA
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« WARIZEBDOSMOEET HEE
— DEDDSMM I Master ], [EMDSMILTStandby 1£7485
o D7) VIARDEZTESMERETED
o /=K. RAYF AR ILTINARIEE . SMDIGFTIEEZTHELLY
e SM ESMA (D Rk pRr—U v -T—U 1 R)
— IRTDIBTNARFH T RIS R—T - T—Dx U bEHD
— SMIFXRR—D AR T—RT 5 L1879 (MAD) ESMANEIET S
o ?h%f\é)& O—AILDAT—RADERZEBIT DERIZ. TrapZESMAE
o SMMAYTRYMMROD—ZEHE
— Nodelnfo, portinfo, switchinfo, GUIDInfo, ForwardingTable. LinkInfoZs
e
.« HIRybDIRAY—LPathinfoZ 45K
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INTYREIFEL-FFA T, E{ET /—FHEEILI-FFR T, SMhLER

MACZRLREIAT—TA2T T— AYFIZLIDZEZEER,

JILICEEF SMTIEMin-Hop7 L3 X L TRE
RERMNETE,

Unknown1 =% XNEIT75vT1>49 SMMLLIDZERETHDT,
Unknown1 =3+ X M &

JO—KXvANEITS5vTA40Y FFEFIZPLIDTFHD =6 .

Multicast/X. IGMP-Snooping Tl&ws MLID TRHELR—+DHERE, SMIC
B R—b D HERiE KYEH

AT TR DT —T420 DGE. HybkRIL—AHK
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nodel
LID=4

node?2
LID=5
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1
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SW

LID=15
56 7 89101

112
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~# i1broute 15 -n
Unicast lids [0x0-0x14] of
Lid 15..:

switch
Lid

Out

Destination

Info

0x0002
0x0003
0x0004
0x0005
0x000Ff
0x0010
0x0011
0x0014

8 valid lids d

SW
LID=16
10 12 16
node3 node4 node5
LID=2 LID=3 LID=20

007

~# 1broute 16 -n
Unicast lids [0x0-0x14] of
switch Lid 16:
Lid Out Destination
Port Info
0x0002 012
0x0003 010
0x0004 017
0x0005 018
0Ox000f 019
0x0010 000
0x0011 019
0x0014 016
8 valid lids dumped
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CIVFXVRN DA T—T42 5 -T—T SO0
nodel node2
vp780p:~# i1broute -M 15 LID=4 LID=5
Multicast mlids [0xc000-0xc3ff] of switch Lid 15 guid
0x0013970101000175 (Xsigo Core: INI Ver: 1.0.0.2): ////
0 1 2
Ports: 01 234567890123456789012314 \\\
MLid 1 4
Oxc000 X X SW
Oxc001 X X
0XxC002 X LID=15
0xc003 X 56 7 89101112
0xc004 X |
0Oxc005 X ‘
0Oxc006 X .
17 18 19 20 21 22 23 24

7 valid mlids dumped

vp780p:~# ibroute -M 16 SW

Multicast mlids [0OxcO000-0Oxc3ff] of switch Lid 16 guid LID=16

0x0013970102000175 (Xsigo Leaf 1: INI Ver: 1.0.0.2): —

0 1 2 10 12 J%
Ports: 01 2345678901234567890123

MLid

Oxc000 X X

Oxc001 X X

2 valid mlids dumped node3 node4 node5
LID=2 LID=3 LID=20
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— Reliable Connection(RC)
— Unreliable Connection(UC)
— Reliable Datagram (RD)

— Unreliable Datagram (UD)
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— FCTEbN T EFEHE DB LT O— i

— EthernetTTlEZPause FramelZ & A &l|{E

EAER—

Available Credit=4

ZAER—

Transmit Frame

Available Credit=3

v

Transmit Frame -~ = Receive Buffer

Available Credit=2

e Cre l

e()\e“\ .
_ =" Receive Buffer

Tr_a.nen‘n‘[ Erame

Available Credit=1
Available Credit=2 4~

= ‘(\’676 g ﬂ

p\e(\\s .
Trgpsmﬂ' I—'ame _= Receive Buffer

Available Credit=1 _
Available Credit=2 4

‘4
Available Credit=3
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Inter Packet Delay (IPD)

2REY

- BB OAE—REDBEIZEWNTIX, EIE/ N YR
2@ Y 7% DelayNFEESN . NV I7DA—/\TA—%
EEER

Node

Node B

SDR(10G)

QDR(40G)

IPD

rate

Comment

100%

Suited for matched links

20%

IB
Switch

DDR(20G)

2 33% Suited for 30 Gbps to 10
Gbps conversion
3 25% Suited for 10 Gbps to 2.5

Gbps conversion

"

8%

Suited fora 30 Gbpsto 2.5
Gbps conversion
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VL LVer SL RLNF
Resy Length
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DLID
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- MBIV OEIZ, XKI6/NA—FvIL-L—2 (VOEFES,
Fa1—A2T hfTh ., Head-of-Line BlockingZBh<,
EVLTENEND/INYIT 7 AR—RERFD, VLI5IE
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ICR

LRH GRH BTH ETH Payload C VCRC
OpCode SNP TVer P_Key
Resv 8a(variant) Destination QP
t  resv/ PSN

Partition Key(P Key): 16E Wk

- R EREYMIAIN—2 9T - BAT(Z{E A, InfiniBand 7
7V IRERE P KeyW Iy F LIz 7Y DHER
15, P KeyT—7 JLILPartition ManagerlZ&kYarkO—
Lo
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VID

VL LVer SL RLNF
Resv Length SLID

- Multicast LID(MLID): 16K 7KL X
— MLIDBi{si CEthernet7 O— h#«xhhx»r/’é“iu

- Ethernet®VLAN ID(4K VLAN) L3R §
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InfiniBand_E TEthernet 7
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el el e e ud i ol e - -]
T A ud a1 i o e | il i - | o -
el e B i e -

admin@vp780p[xsigo] show diagnostics ib-path hpesx40.shibuya.xsigo.com 10

name lid/port width/speed SymErrs LnkRcov LnkDwnd RXErrs RXSWErr TxDisc TxPkts XmtWait

hpesx40 InfiniHostEx HCA - 473958 476090
Xsigo Core Switch 15/2 - 476092 473961
Xsigo Core Switch 15/5 . 741245 515937
Xsigo Leaf 1 Switch 16/17 _ 515939 741249
Xsigo Leaf 1 Switch 16710 B 701435 701423
slot=10 vnlOxlgcard 6/1 - 513412 209259
6 records displayed

admin@vp780p[xsigo]
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Customer facing

| Web Server || Web Server || Web Server || Web Server fletwork

Private inter-tier

nefworK I

I P

I rivate Cluster
PP | PP | PP network
Private inter-tier

ivate Cluster

DB Server DB Server DB Server

DB Server "

twork

Storage Netwos

Storage Storage

3 tier application stack

Virtual Server |

Virtual Server

DB Server

DB Server

DB Server

)
DB Server i
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FC
Storage

FC
Storage
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vMotion 5 fE (1)
200
150
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