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NHTErpaums,
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Pennukauusa no RDMA

o PROFESSIONAL

Posygres
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AnnapaTtHble TPIOKU B MUpe
MalUuH 6a3 JaHHbIX

OLTP CYB/] obiyero ROLAP be3z SN-ROLAP
Ha3Ha4YeHus pasznesnsiempix +
pecypcos Hadoop

-FPGA
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Cube / DB = Pivotal. “ | -RoCE

I;u;e fdr : g
Transactions e %) Pivotal
s Greenplum DB

Greenplum DB
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Ckana-CP / Greenplum

Postgres Pro HD @ - PostgreSQL
Vertica




[Mouyemy InfiniBand? M
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OTKpbITbIN CETEBON CTaHAApPT

lMonHoCTbI0 NepefenaHHble BCe 7 CETEBbIX YPOBHEN

(QP)

Haunbonee 6bicTpas ceTeBasn nHdpacTpyktypa - o 200I6/c Inter Subnet Routing (IPV)

Camble Hu3kne 3agepxkmn- 90ns Ha Kaxaom KommyTaTope Subnet Routing (LID)

Monubin HW Offload Bcex ceTeBbix 3apay

r4
=

3a cyet aTtoro, ncnonbdya Verbs API, E2E 3agepxku <0.7us R

Kakon npupocT Npon3BoaNTENbHOCTHU
npwv nepexone ot 10GbE k 40Gb/s IB?

B 40 pa3!

. INFINIBAND"

TRADE ASS0CIATION




InfiniBand y «60onbLunx BeHOOpPOBY»:
Oracle iDB u Teradata BYNet

SA Subnet Administrator
Application Various IP Based Sockets Clustered Block Access to
Level MPls App Based DB Access Storage Remote Management
Access Access (Oracle RAC) Access Files MAD
Datagram
SMA Subnet Manager Agen!
Performance Manager
o e [ o
SDP Lib IPolB IP over InfiniBand
— EZD s Space
"3 spp Sockets Direct
| Kern pace Protocol
Upper Layer I_
Protocol SCS| RDMA Protocol
SRAP || ISER | rNFS SRP (Target & Initiator)
E iSER ISCS! RDMA Protocol
_E (Target & Initiator)
§ Reliable Datagram
. RDS N
Mid-Layer Service
SA MAD || sma Communication UDARL User Direct Access
Client Manager Programming Lib
RDMA for RPC
InfiniBand Transport Framework (Solaris) / OpenFabrics Kernel Verbs (OEL) INFS underoI;FS
OpenSM Subnet Manager

Key 1B Switch &p::;
S|
for using




RoCE: ceoiicTBa M

Infiniband B Ethernet Mellanox

Huzkne 3apepxku cetn <300us, 1.2us E2E

FapaHTMpoBaHHas gocTtaBka nakeTos (Zero Packet Loss)

PFC+ECN pna opraHusaumm lossless-cpeabl Q C 1 u
o s LinkX

RoCE API Ha 6a3e Verbs ¢ HebonblWMMU OTNNYUAMUA E: .
| 'ConnectX'4

EtherType indicates
that packet is RoCE
(i.e. next header is IB GRH) o

RoCEv2

EtherType mdlcatés
that packet is IP

g k‘? dport number Indicates
(i.e. next header is ip.protocol_number that next header is IB.BTH
1P) indicates that packet is UDP
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AddekT CPU offload?
MHOro CMHXPOHHbIX pensuK

M POn3BOAUTESIbHOCTD, tpS
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Bpemsa LY macTepa
Ha TpaH3aKumto (Mc)
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ORDMA BENoRDMA

Disclaimer: noBepXHOCTHbIN pac4ET
(m3 Load Average Ha BCrO cUCTEMY, C OXULAAHNAMU U ITPOYUMU HESKKYTEPTHOCTAMM)

Ho sgpgbexT oveBuHbIN, 3HAYNTESIbHBIN

V1 310 fasneko He Makcumym BO3MOXHocTeu!
e



RSocket

PostgreSQL

socket:5432

[lepBasn peanusaums:

WITH RSOCKET=true

[purioxerHne

Pogzgres




Backend

PostgreSQL
socket:5432

Kak ycTaHOBUTb
RDMA-coeguHeHue?

WITH RSOCKET=true

| |
socket:5432

[purioxerHne

Pogzgres
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WITH RSOCKET=true
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socket:5432
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Verbs: pogHou a3blk RDMA
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Userspace User
Userspace P o
Api
1
Kernel
Kernel Kernel
Filesystems Sockets
SRP iSER RDS
SCSI ROMA iSCS! Extensions Reliable
Protocol for ROMA Datagram PolB
Sockets
| ]
Kernel o o o
=< Connection/Communication
Verbs
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1B device




Verbs: pogHou a3blk RDMA /A\/A\

Mellanox

TECHNOLOGIES

LID - Local Identifier (address which is assigned to any port in subnet)

GID - Global Identifier (128b address to identify endpoint of multicast group)
QP - Queue Pair

CQ - Completion Queue

PD - Protection Domain

MR - Memory Region SEND: send only the data (the responder need to post RR)

MW - Memory Window RDMA Write: send the data + remote address and key

AV - Address Vector RDMA Read: send a read request to the remote side:
remote address and key + remote size

WR - Work Request ATOMIC (Cmp&Swp, Fetch&Add) - Atomic operations
WQE - Work Queue Entry (Read-Modify-Write in one atomic operation) which are
SR - Send Request used to implement mutual exclusives objects

RR - Receive Request
CQE - Completion Queue Entry
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s Stem A Send Queue Send Queue s Stem B

#

Receive Queue Receive Queue

Completion Queue ‘ ' Completion Queue




BoamoxHocTn npubnuantbes M
K «POOAHOMY A3bIKY» Mellanox

TECHNOLOGIES

SDP

» Socket Direct Protocol

* VicTopryecku nepsas peanusaums «nepexogHuka» ¢ TCP-npunoxeHun Ha
RDMA

* Ycrapen, He nogaepxuBaeTtca B OFED

VMA

* Mellanox Voltaire Messaging Accelerator

» Ta xe ngeq, yto RSocket: cokeTonogobHbIN A3bIK ANG MUrpaLmnn
npunoxexHnn Ha RDMA

» CBobogHoe MO, akTuBHO pa3suBaeTca u nogaepxusaetca Mellanox

UCX

« [1ByXypOBHEBbLIN (hPENMBOPK, NO3BOSIAOLMI KaK ObICTPO, TaK N «TOHKO»
nepentn Ha RDMA

« CBobogHoe MO, akTMBHO pa3BuBaeTca u nogaepxmsaetca Mellanox
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Applications
MPICH, Open-MPI, etc. RPC, Machine Learning, etc. PGASISHMEM, UPC, etc. SPARK, Hadoop, etc.

LIC-P (Protoco a
Transpert selection, cross-transport multi-rail, fraqrnn—-rnjtl-"n !-'r|1IJ|..1fII n of unsupported operations

Messang ing APl Domain: Ih0 APl Dormain: Task Based AP1 Domain: PGAS APl Damain:
sandireceive, tag matching Stream Active Messages Remote memaory access

Transport for GPU memaory
ACCEsS

CLID# Gemin Memory

managemeant
OFA Verbs Driver m -

Hardware




[Tlepexon Ha UCX

 [NepcnekTtuBa yntu ot fork()
* ApXUTEKTYPHbIE TOHKOCTMW...

RDMA ons
pg_shardman

e BO3MOXHOCTb MTHOBEHHOM
KOMMYHUKaLUM MeXay cermeHTamu
Posygres

nepcneKTuBbI

Texkywme paboTbi 1




BlueField: @ T

KOMMbIOTEP B CETEBOM afjlantepe Mellanox
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“BlueField”

4,8, 16, ...
ARM A72 Cores

VPI |
(Ethernet/ : ,
InfiniBand) GOHHECTX




E BlueField:
npopabaTtbiBaeMble BO3MOXHOCTHU

Cucrema
yrpaBJiEHUS Ha
CeTeBOM aganrtepe

JBOF + NVMf Corosync +
Pacemaker -
BHYTPU XOCTa, U
Ha OTAESIbHOM

Cuctema xpaHeHus
ona PostgreSQL

16 NVMe SSD
oe3 PCle-
KOMMYyTaTopa

yune
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