SMC-D @ BJB

Shared Memory Communications using Direct Memory Access



Goals

* Reduce MSU
* Performance (Bandwidth)
* Security



Overview
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Shared Memory Communications within the enterprise data center
(RoCE) and within System z (ISM)
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I Clustered Systems: Example: Local and Remote access to DB2 from WAS (JDBC using DRDA) :
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via DMA (SMC-D using vPCl ISM) via RDMA (SMC-R using RoCE)



Config possiblities

CPC
"l oLPt LP 2 LP 3 LP 4 LP5 LP 6 LP N
ISM ISM ISM ISM ISM ISM ISM
A1 A1 £ A1l |||A1]A2 o i

VLAN 2

ISM Network PNet A (VCHID A)

PR/SM




Multiple IP Subnets = Not supported

Peers must have direct connectivity over the same IP subnet to

exploit SMC-R or SMC-D
System z 13
ZIOS A (LP 1) z/OSB (LP2)
IP Interface A.1 IP Interface B.1
QDo IsM ISM QDo

PNetx PR/SM
ISM VCHID X ISM Multiple IP subnets and IPSec
are both not supported by SMC
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i e e —— Each host uses a different IP subnet



Isolating workloads

This OS (LP2 & LP5) have
access to 2 VLANs on the same
1SM network; requires a single

This OS has access to
2 unigue ISM networks
(VCHIDs); requires 2
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BJB Config

IP Network
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Processor Support Levels

g TIES2_2480.cf - [24x80] i x
Datei Bearbeiten Ansicht Verbindung  Dateigbertragung  Einstellungen  Fenster  Hilfe
Ded & B4 2

Row 1 of 3 More: >

2965 support, ISM, RCE, UID
2965 support, ISM, RCE
2965 support, ISM, RCE, UID, CL5

*CBDPPR1 ZSDSFOP2 -CMD ISR@PRIM

480 C 13/05

Verbunden mit tjes2 juliusbaer.com WAADGLOD (WAADGLOD) 8 U




Functions List

L]
ht Verb Einstellungen  Fenster _Hilfe

Dotei Bearbeiten Ansic indung Dateigbertragung _Ein:
Ded & BN 7

Goto Filter Backup Query Help

Row 1 of 8 More: >
CSR
CPROD DC2 z13s N10O
_1le11 7E1 B 1 ISM SMC-D: PRDA O0OSA
_1lo12 7E2 _ 1 ISM SMC-D: PRDA HiperSocket
1021 7E1 _ 2 ISM SMC-D: PRDC O0SA
1022 7E2 _ 2 ISM SMC-D: PRDC HiperSocket
1031 7E1 _ 3 ISM SMC-D: TSTB 0SA
1032 7E2 B 3 ISM SMC-D: TSTB HiperSocket
__loe61 7E1 _ 6 ISM SMC-D: TSTD O0OSA
_1le62 7E2 _ 6 ISM SMC-D: TSTD HiperSocket
*CBDPPFF ZSDSFOP2 -CMD ISR@PRIM

~ NnA /1K

> o W e &l oBnm ~ B doRy nsl}i‘z‘mg o~




PCle Function

) TIES2_2480.cf - [24x80]
Dotei Bearbeiten Ansicht Verbindung Dateigbertragung Einstellungen Fenster  Hilfe

el 3 BN 2

CPROD DC2 z13s N1©

1011
ISM

7E1

SMC-D: PRDA O0OSA

*CBDPPF4 ZSDSFOP2 -CMD ISR@PRIM

11 /72N

1414
T



ISM: Mapping PNET

) TIES2_2480.cf - [24x80] — x
Dotei Bearbeiten Ansicht Verbindung Dateigbertragung Einstellungen Fenster  Hilfe
lEd & BN 2

PNET1

*CBDPPF4 ZSDSFOP2 -CMD ISR@PRIM

480 C 05/33

Verbunden mit tjes2 juliusbaer.com WAADGLOD (WAADGLOD) 8 U




OSA: Mapping PNET

) TIES2_2480.cf - [24x80] — x
Dotei Bearbeiten Ansicht Verbindung Dateigbertragung Einstellungen Fenster  Hilfe
lEd & BN 2

BNET1

*CBDPPF4 ZSDSFOP2 -CMD ISR@PRIM

480 C 05/33

Verbunden mit tjes2 juliusbaer.com WAADGLOD (WAADGLOD) 8 U




TCPIP Configuration

JLOBALCONFIG

SMCD
enable SMCD support - could be activated via obeyfile b 2 ke
- could be deactivated via ocbeyfile =#=*=*




Commands/ Debugging

-D PCIE
IQPO22I 15.57.15 DISPLAY PCIE 924
PCIE 0011 ACTIVE

PFID DEVICE TYPE NAME STATUS ASID JOBNAME CHID VFN
00001631 1ISM ALLC 00BO NET 07E1 0003
00001032 ISM ALLC 00BO NET 07E2 0003

-D PCIE,PFID=1031
IQPO24I 16.03.21 DISPLAY PCIE 134
PETE 0011 ACTIVE
PFID DEVICE TYPE NAME STATUS ASID JOBNAME CHID VFN PN
00001031 ISM ALLC 00BO NET O07E1 0003
CLIENT ASIDS: 26
PNetID 1: PNET1



Commands/ Debugging

-D TCPIP,,N,DEV,PNETID=*

EZZ2500I NETSTAT CS V2R3 TCPIP 397

PNETID: PNET1
INTFNAME: LOSAl
INTFNAME: LOSAZ2
INTFNAME: EZAISMO2
PNETID: PNET2
INTFNAME: HIPERO1
INTFNAME: EZAISMO1
5 OF 5 RECORDS DISPLAYED

INTFTYPE:
INTFTYPE:
INTFTYPE:

INTFTYPE:
INTFTYPE:

TPAQENET
IPAQENET
ISM

IPAQIDIO
ISM

ASSOCIATED: YES

ASSOCIATED: YES



OSA und PNET

-D M=CHP(F5)
IEE174I 16.05.05 DISPLAY M 617
CHPID F5: TYPE=11l, DESC=0SA DIRECT EXPRESS, ONLINE
DEVICE STATUS FOR CHANNEL PATH F5

B 1L 23 45 67T 89 8% B E D E
o2 + + + + + + + + + + + + + + +
SWITCH DEVICE NUMBER = NONE
PHYSICAL CHANNEL ID = 0178
PNETID 1 = PNET1
PNETID 2
PNETID 3
PNETID 4

F
+



OSA, ISM relation

INTFNAME: LOSAl INTFTYPE: IPAQENET  INTFSTATUS: READY
PORTNAME: TOSAl DATAPATH: 0612 DATAPATHSTATUS: READY
CHPIDTYPE: 0SD SMCR: DISABLED (GLOBALCONFIG NOSMCR)
PNETID: PNET1 SMCD: YES

TRLE: TRLO610G

ASSOCIATED ISM INTERFACE: EZAISMO2
INTFNAME: EZAISMO2 INTFTYPE: ISM INTFSTATUS: READY
PFID: 1031 TRLE: IUT01031 PFIDSTATUS: READY
PNETID: PNET1
GIDADDR: 28008483FF1E2965
INTERFACE STATISTICS:

BYTESIN = 1278954854841
INBOUND OPERATIONS = 8488263
BYTESOUT = 69200915
OUTBOUND OPERATIONS = 6552332

SMC LINKS = 2

TCP CONNECTIONS =4

INTF RECEIVE BUFFER INUSE = 256K

DEVICE INTERRUPTS = 8476860



Performance

Scenario
FTP Transfer von 4GB Daten

Transfer medium Bandbreite (MB/s) CPUs (User + TCPIP)

OSA 51 10.0 (4.44 + 5.56)
Hipersockets 123 10.4 (4.05 + 6.37)

Bandbreite (MB/5) CPUS (User + TCPIP)

SMC-D 155 3.36 (3.28 + 0.08)



Performance (2)

e Parallele FTP bleibt die Bandbreite erhalten
* 50% Reduzierung der taglichen FTP-Batch Zeiten!

e Limitation ist der Disk IO



CPU Reduction
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Goals achived

* Performance (Bandwidth)

e About 15%. Bottleneck: Disk ‘

e Reduce CPU ‘
* 98% CPU reduction in TCPIP

* Security

* Umstellung auf ‘Interface’ Statements



AbkUrzungen

* ISM Internal Shared Memory
* SMC-D Shared Memory Communications - Direct Memory Access



Links

e ftp://public.dhe.ibm.com/software/systemz/pdf/IBM System z13 an
d z13s SMC-D and ISM Introduction with zOS Overview 06-30-

16.pdf




