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ONTAPI-SW-A Eth1/1 A800-01: E2A
ONTAPI-SW-A Eth1/2 A800-01: E4A
ONTAPI-SW-A Eth1/3 A800-02: E2A
ONTAPI-SW-A Eth1/4 A800-02: E4A
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A800-01 eOM ERRAT AL

A800-01 e0a A800-02: ela
A800-01 ela A800-02: ela
A800-01 e2a ONTAPI-SW-A: eth1/1
A800-01 e2b ONTAPI-SW-B: eth1/1
A800-01 E4A ONTAPI-SW-A: eth1/2
A800-01 edb. ONTAPI-SW-B: eth1/2
A800-02 eOM B

A800-02 ela A800-01: ela
A800-02 ela A800-01: ela
A800-02 e2a ONTAPI-SW-A: eth1/3
A800-02 e2b ONTAPI-SW-B: eth1/3
A800-02 E4A ONTAPI-SW-A: ethl/4
A800-02 edb. ONTAPI-SW-B: eth1/4
DGX-1 453 &4z

#* 6 Eon T VI DGX-1 AR 4528 RN IR 55 a3 LB i P 28 3 11
% 6) NVIDIA DGX-1 fIR&%-2eus M,

P 4 A4 K Uit 144 R CLZE R WA Flvia
DGX1-A enpls0 B AL

DGX1-A enp5s0 ONTAPI-SW-A: ethl1/25
DGX1-A enpl2s0 ONTAPI-SW-A: ethl1/26
DGX1-A enp132s0 ONTAPI-SW-B: eth1/25
DGX1-A enp139s0 ONTAPI-SW-B: ethl1/26
DGX1-B enpls0 B

DGX1-B enp5s0 ONTAPI-SW-A: eth1/27
DGX1-B enpl2s0 ONTAPI-SW-A: ethl/27
DGX1-B enpl32s0 ONTAPI-SW-B: eth1/28
DGX1-B enp139s0 ONTAPI-SW-B: eth1/28
DGX1-C enpls0 B AL

DGX1-C enp5s0 ONTAPI-SW-A: eth1/29
DGX1-C enpl12s0 ONTAPI-SW-A: eth1/29
DGX1-C enpl32s0 ONTAPI-SW-B: eth1/30
DGX1-C enp139s0 ONTAPI-SW-B: eth1/30
DGX1-D enpls0 B AL

DGX1-D enp5s0 ONTAPI-SW-A: eth1/31
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DGX1-D enpl12s0 ONTAPI-SW-A: ethl1/31
DGX1-D enp132s0 ONTAPI-SW-B: eth1/32
DGX1-D enp139s0 ONTAPI-SW-B: ethl/32

5 BRFREBFAER
RATANHE T A IR TT R B 1 B AREC B NG AU . Hrh e HE LTS
e Cisco Nexus 3232C FC BE15F

e NetApp AFF SP it &
e NVIDIA DGX-1 {3 AR 55 25

5.1 Cisco Nexus 3232C Fie & A E

2% Cisco Nexus A2 ¥l 223 FFEA W E K408, 152 L Cisco Nexus 3000 & ¥R {22 345
M.

T HEH TH] BT AT 2R AE M E B A LB AT SRV M R AT 205, DAL B AR A e — A S5 Mg o7
6 E PR ) e B S A A B

JE FThRE

AR AR TT 2 8 - LLF Dhfg

o HEEREEEHIPMY (Link Aggregation Control Protocol, LACP)

o BEMRERINEMY (LLDP)

A AT H) Nexus ThRgE, 155 LL N IR:

1. DUEH G HMER.
2. BT T4

config t
feature lacp
feature 1lldp

£ VLAN
X7 FHIH FERL LAN (VLAN) 2 N IR g7 226081 .

% 7) Cisco Nexus 383l VLAN .

VLAN ID VLAN Name

3091 RoCE VLAN 01
3092 RoCE VLAN 02
3093 RoCE VLAN 03
3094 RoCE-VLAN-04
3111 NFS-VLAN-01
3112 NFS-VLAN-02
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LAV AR R TT R PT T H) VLAN, 15 7E 4 R B AL IZ AT A i %

vlan 3091

name ROCE-VLAN-01
vlan 3092

name ROCE-VLAN-02
vlan 3093

name ROCE-VLAN-03
vlan 3094

name ROCE-VLAN-04
vlan 3111

name NFS-VLAN-01
vlan 3112

name NFS-VLAN-02

ficE QoS

QoS Hic B i & Al 5 H RoCE i ] 16451 LUK AR, I R M2 S 58 70 e«
@J@ QoS (IR

1. QIR QoS KM, LUERIRSTE (CoS) HMN M THAFE.

il F BT 3R 2D 3R

class-map type gos match-all class RoCE
match cos 3

class-map type gos match-all class control
match cos 5-7

2. BIERAN QoS HHmE M L BRI QoS 4.

policy-map type gos RoCE-marking-policy
class class_control
set gos-group 7
class class_RoCE
set gos-group 3
class class-default
set gos-group O

3. QUSSR SRS ki DU BT 72

policy-map type queuing RoCE-queue-policy

class type queuing c-out-8g-g7
priority level 1

class type queuing c-out-8g-g6
bandwidth remaining percent 0

class type queuing c-out-8g-g5
bandwidth remaining percent 0

class type queuing c-out-8g-g4
bandwidth remaining percent 0

class type queuing c-out-8g-g3
bandwidth remaining percent 90

class type queuing c-out-8g-g2
bandwidth remaining percent 0

class type queuing c-out-8g-gl
bandwidth remaining percent 0

class type queuing c-out-8g-g-default
bandwidth remaining percent 10

4. BIEEMZ% QoS SKUEWLN, JMRBAIIE ik KA ot (MTU) AT =iz (PFC)

Eicara

policy-map type network-gos RoCE-ng-policy
class type network-gos c-8g-ng7
mtu 1500
class type network-gos c-8g-ng-default
mtu 9216
class type network-gos c-8g-ng3
mtu 9216
pause pfc-cos 3
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5. ¥ network-qos BN Sl 8L FH A4 =) iR 55 Sl

system gos
service-policy type network-gos RoCE-ng-policy
service-policy type queuing output RoCE-queue-policy

47Xt QoS LB 2 4h, 45 PFC, 44 QoS trid Slg N T8 3] DGX-1 AR5 s L A4
Pelo DU R SS %8 i G B 3 B 2 X Se i B VRIS 2.

Fo B ISL ¥ K ANy @
P~ Nexus 3232C 2 #AL# YA 100 Gb DIUK W GEES I ML Ez . X BB B0 & v — ol HdE, A+

ok SEgiIEasi P

1. BEAZHHL A BT E T A L] ) o RS I, TR A R G B R £ AbiE AT BL T

interface Pol

description INTER-SWITCH-LINK

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type network

mtu 9216

service-policy type gos input gos policy

no shutdown
interface Ethl/11

description ISL-NEXUS-B:Ethl/11

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

mtu 9216

channel-group 1 mode active

no shutdown

interface Ethl/12

description ISL-NEXUS-B:Ethl/12

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

mtu 9216

channel-group 1 mode active

no shutdown

interface Ethl/13

description ISL-NEXUS-B:Ethl1/13

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

mtu 9216

channel-group 1 mode active

no shutdown

interface Ethl/14

description ISL-NEXUS-B:Ethl/14

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

mtu 9216

channel-group 1 mode active

no shutdown

2. BAESZHAL B L E T AL R )t A S ST, A AR B SRR AT RIS AT LU

interface Pol

description INTER-SWITCH-LINK

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on
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spanning-tree port type network

mtu 9216

service-policy type qos input gos policy

no shutdown

interface Ethl/11

description ISL-NEXUS-A:Ethl/11

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

mtu 9216

channel-group 1 mode active

no shutdown

interface Ethl/12

description ISL-NEXUS-A:Ethl/12

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

mtu 9216

channel-group 1 mode active

no shutdown

interface Ethl/13

description ISL-NEXUS-A:Ethl/13

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

mtu 9216

channel-group 1 mode active

no shutdown

interface Ethl/14

description ISL-NEXUS-A:Ethl/14

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

mtu 9216

channel-group 1 mode active

no shutdown

Fic B 77 s I A 1138 18
NGt 2 B S — XU 1 LACP i PB4 H: 5] 51 Nexus 3232C Z2#el.
1 BEERHHL A AT RGOERICE Nexus BT, 574 RAL B RIFALIE T LU T fr 4

interface port-channelll

description A800-0l:alla

switchport mode trunk

switchport trunk allowed vlan 3111-3112
spanning-tree port type edge trunk

mtu 9216

interface port-channell?2

description A800-02:al2a

switchport mode trunk

switchport trunk allowed vlan 3111-3112
spanning-tree port type edge trunk

mtu 9216

interface Ethernetl/1

description A800-01l:e2a

switchport mode trunk

switchport trunk allowed vlan 3111-3112
spanning-tree port type edge trunk

mtu 9216

channel-group 11 mode active

interface Ethernetl/2

description A800-01:eda

switchport mode trunk

switchport trunk allowed vlan 3111-3112
spanning-tree port type edge trunk

mtu 9216

channel-group 11 mode active
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interface Ethernetl/3

description A800-02:e2a

switchport mode trunk

switchport trunk allowed vlan 3111-3112
spanning-tree port type edge trunk

mtu 9216

channel-group 12 mode active

interface Ethernetl/4

description A800-02:eda

switchport mode trunk

switchport trunk allowed vlan 3111-3112
spanning-tree port type edge trunk

mtu 9216

channel-group 12 mode active

2. BERZHANL B LN RGIERERCE Nexus b [, TE1ES R ERRFFLIZIT UL T

interface port-channel2l

description A800-0l:a2la

switchport mode trunk

switchport trunk allowed vlan 3111-3112
spanning-tree port type edge trunk

mtu 9216

interface port-channel22

description A800-02:a22a

switchport mode trunk

switchport trunk allowed vlan 3111-3112
spanning-tree port type edge trunk

mtu 9216

interface Ethernetl/1

description A800-01l:e2b

switchport mode trunk

switchport trunk allowed vlan 3111-3112
spanning-tree port type edge trunk

mtu 9216

channel-group 21 mode active

interface Ethernetl/2

description A800-01:edb

switchport mode trunk

switchport trunk allowed vlan 3111-3112
spanning-tree port type edge trunk

mtu 9216

channel-group 21 mode active

interface Ethernetl/3

description A800-02:e2b

switchport mode trunk

switchport trunk allowed vlan 3111-3112
spanning-tree port type edge trunk

mtu 9216

channel-group 22 mode active

interface Ethernetl/4

description A800-02:e4b

switchport mode trunk

switchport trunk allowed vlan 3111-3112
spanning-tree port type edge trunk

mtu 9216

channel-group 22 mode active

Bic B E A5 D

R DGX-1 M55 4% (K3 L FHAE S ANdm 11, AN 2 P B D i 1 JEIE
1. EEEM TR DGX-1 HLEIZHML A (5 1, 2RI EIRfFatia

(8L F s

interface Ethernetl/25
description dgxl enp5s0
switchport mode trunk
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switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode auto

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/26

description dgxl enpl2s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/27

description dgx2 enp5s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/28

description dgx2 enpl2s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/29

description dgx3 enp5s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/30

description dgx3 enpl2s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/31

description dgx4 enp5s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/32

description dgx4 enpl2s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy

2. EEEMTH DOX-1 ER B AL B 1%, 1572 RIMEIRR AT LN A

interface Ethernetl/25

description dgxl enpl32s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

17 tH NVIDIA $#2 4t #F¥) NetApp ONTAP Al © 2018 NetApp, Inc.. {R#EFTABF.




mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/26

description dgxl enpl39s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/27

description dgx2 enpl32s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/28

description dgx2 enpl39s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/29

description dgx3 enpl32s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/30

description dgx3 enpl39s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/31

description dgx4 enpl32s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy
interface Ethernetl/32

description dgx4 enpl39s0

switchport mode trunk

switchport trunk allowed vlan 3091-3094,3111-3112
priority-flow-control mode on

spanning-tree port type edge trunk

mtu 9216

service-policy type gos input RoCE-marking-policy

5.2 NetApp AFF SP it &

R FEA Y E NetApp AFF A800 171i% 2 4 iV E4N 1 ,

152 LI AFF A800 3C4Y.

TEIRAFAE F G0V BT 15 IR AT T B AR A AT e N RGEHEAT AL IS, DA R A A B AR 4% IR e o 7

ZRIUETH A G R E
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BN HE

JRESE T L2 AR 1 AR, DU AT SR . W R AR R RR IR D (LIF) 2 A3
Wb RS B [F] — T FR P R S — A o AR ATRE,  LIF 2k s e 8% 2[R — 4 i 38 b oAt 1, 85X
B T B R AR B ) 4 A8 LA R . BT AR VLAN AR — AN L2 T, Bt
A VLAN Qg — AN fefil) Hie

BRI, BT P 2% 1 ER AL A AE BN #R3rh o S MERA T 308 i A5 ) - 28030 AR 55 11 kR % 3 11
(E2A, e2b, E4A fledb) , M AIREEEHMLR D (eOM) o BEHATIALS, 1HBITLL Fims:

broadcast-domain remove-ports -broadcast-domain Default -ports A800-0l:e2a,A800-01:e2b,A800-
0l:e4a,A800-01:e4b, A800-02:e2a,A800-02:e2b,A800-02:e4a,A800-02:e4b

BIRERERE

PEAERTT Z B AFF AB00 HUBRIN R AL EREATIAE, Hrp R MEhl S EE — MM 47 MG X 6!
HRBIERE . WRIAVIGEM BN A ARQELIER S, HETU T a@m e R a:

aggr create -aggregate aggrl node0Ol -node A800-01 -diskcount 47
aggr create -aggregate aggrl node02 -node A800-02 -diskcount 47

iEVERE, NetApp ONTAP 2B ESIKBEE (SSD) 43 X WA/ N 4 X AP N8 KB 0 X, &
MR PE = NrELA AR g . B0 X TR ANIRES, BRI XA TEERS. 1wV
wEBESESERES, FHBNMEHE ESRE - MR XIS X GIEEIE R &R, WS1E
A B2 AR — AR EEE 2 XAE NS X, DUELE RS # K A S i SE LT 4R

Bl OAHRE MTU

BOAM TR Z Ml RGNS OO EE i, DISSBH R G MR, £ 8 on T if R4t L
QIR 4.

% 8) NetApp AFF A800 O E.
Pt 4 BOd Iy R IR

PR

A800-01 alla R CReAED multimode_lacp 9000 E2A, E4A
A800-01 a2la W R multimode_lacp 9000 e2b, edb
A800-02 al2a R CRTE) multimode_lacp 9000 E2A, E4A
A800-02 a22a e mulimode_lacp 9000 e2b, edb

BT N A LA 4 CGfgrp) JERCE MTU:

ifgrp create -node A800-01 -ifgrp alla -distr-func sequential -mode multimode lacp
ifgrp add-port -node A800-01 -ifgrp alla -port e2a
ifgrp add-port -node A800-01 -ifgrp alla -port eda
ifgrp create -node A800-01 -ifgrp a2la -distr-func sequential -mode multimode lacp
ifgrp add-port -node A800-01 -ifgrp a2la -port e2b
ifgrp add-port -node A800-01 -ifgrp a2la -port edb
ifgrp create -node A800-02 -ifgrp al2a -distr-func sequential -mode multimode lacp
ifgrp add-port -node A800-02 -ifgrp al2a -port e2a
ifgrp add-port -node A800-02 -ifgrp al2a -port eda
ifgrp create -node A800-02 -ifgrp a22a -distr-func sequential -mode multimode lacp
ifgrp add-port -node A800-02 -ifgrp a22a -port e2b
ifgrp add-port -node A800-02 -ifgrp a22a -port e4b
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network port modify -node A800-01 -port alla -mtu 9000
network port modify -node A800-01 -port az2la -mtu 9000
network port modify -node A800-02 -port al2a -mtu 9000
network port modify -node A800-02 -port a22a -mtu 9000

Create VLAN ports and set MTU

BIETFE VLAN

URAR SR S A T AN K] NFS VLAN, - DUEE RS 75 B8 I W0 48 9B LG PO ) B8 45
A VLAN #FERE P &% L i ps A DAl iR DAL BT, AT REDS VLAN B LS DY 4>
A RER R AS Hbr . ERCE ] T IR T RAOAF i VLAN, 151817 LR dr 4

network port vlan create -node A800-01 -vlan-name alla-3111
network port vlan create -node A800-01 -vlan-name a2la-3111
network port vlan create -node A800-01 -vlan-name alla-3112
network port vlan create -node A800-01 -vlan-name a2la-3112
network port vlan create -node A800-02 -vlan-name al2a-3111
network port vlan create -node A800-02 -vlan-name a22a-3111
network port vlan create -node A800-02 -vlan-name al2a-3112
network port vlan create -node A800-02 -vlan-name a22a-3112

BB i
ZURHTOUEEN VLAN BRI 5 BUE A3 1, IS TR i 4

broadcast-domain create -broadcast-domain NFS-A -mtu 9000

broadcast-domain create -broadcast-domain NFS-B -mtu 9000

broadcast-domain add-ports -broadcast-domain NFS-A -ports A800-01:alla-3111, A800-01:a2l1a-3111,
A800-02:al2a-3111, A800-02:a22a-3111

broadcast-domain add-ports -broadcast-domain NFS-B -ports A800-0l1:alla-3112, A800-01:a2l1a-3112,
A800-02:al2a-3112, A800-02:a22a-3112

£ SVM,

ONTAP RG IR iH 1 Storage Virtual Machine (SVM) #4106 40500 A8 F 3 224 1 3L 6] 2 %
W SVM, SRJG A REVI M AAtE R S8 EAEF NFS Bl g SYM I R Ui M BdE R4, 15Tl i s

vserver create -vserver AI-SVM -rootvolume AI SVM rootvol -aggregate aggrl nodeOl -
rootvolume- security-style unix

vserver modify -vserver AI-SVM -aggr-list aggrl node0l,aggrl node02 -allowed-protocols nfs

BI%E LIF,

LIF 2% Pk 4545 F THENFS S0 1P il X ubffor &, SEGAN RSN E D4 R

H—AS LIF, DR BEES R RN BRI o Tr P FI LIF, 51847 AR A

network interface create -vserver AI-SVM -1if NFS-01-A -role data -data-protocol nfs -home-node
A800-01 -home-port alla-3111 -address 172.31.11.11 -netmask 255.255.255.0 - status-admin up
network interface create -vserver AI-SVM -1if NFS-01-B -role data -data-protocol nfs -home-node
A800-01 -home-port a2la-3112 -address 172.31.12.11 -netmask 255.255.255.0 -status-admin up
network interface create -vserver AI-SVM -1if NFS-02-A -role data -data-protocol nfs -home-node
A800-02 -home-port al2a-3111 -address 172.31.11.12 -netmask 255.255.255.0 - status-admin up
network interface create -vserver AI-SVM -1if NFS-02-B -role data -data-protocol nfs -home-node
A800-02 -home-port a22a-3112 -address 172.31.12.12 -netmask 255.255.255.0 - status-admin up

20 tH NVIDIA $#2 4t #F¥) NetApp ONTAP Al © 2018 NetApp, Inc.. {R#EFTABF.



FlexGroup #fI&

BT — AN S ST R ) NetApp ONTAP FlexGroup #5, FIT-F658 ILB8IF 4 F 1)
ImageNet %45 . 264 FlexGroup %, HI1g1TEA T4

volume show -vserver AI-SVM -junction
flexgroup deploy -size 10TB -type RW -space-guarantee none -foreground true -vserver AI-SVM -
volume imagenet dataset

B3 3 HY 3R .

T S T TR B 7 i LT DAV A R S BERCE T AR USSR DGX-1 k5543 NFS #£
BHAELE, HBITU A

vserver export-policy rule create -vserver AI-SVM -policyname default -protocol nfs -clientmatch
172.31.11.0/24 -rorule sys -rwrule sys -superuser sys -allow-suid false
vserver export-policy rule create -vserver AI-SVM -policyname default -protocol nfs -clientmatch
172.31.12.0/24 -rorule sys -rwrule sys -superuser sys -allow-suid false

vserver nfs create -access true -v3 enabled

5.3 NVIDIA DGX-1 /X3 R 4538

YRR DGX-1 RS, 20 (DGX-1 I/ 5E) - SEMIRS 2L ta 2 A s

G, DURERVE S I e U AR v T BT AR T E .

1. FBAERE (B7E DGX_1 2B B I S 4 I6iiE (48 ) B33 DGX-1 IR%4%, 4 root
P8 224> Shell (SSH) 17 AR .

sudo passwd root

[sudo] password for dgxuser:

Enter new UNIX password:

Retype new UNIX password:

passwd: password updated successfully

2. %% /etc/ssh/sshd config MEICAFRASRYT root FHFEH SSH %5,

PermitRootLogin yes
#PermitRootLogin prohibit-password

3. WFZ TS L B 2RA R Canonical AT NVIDIA 774 % .

/etc/apt/sources.list.d/dgx.list

deb http://international.download.nvidia.com/dgx/repos/ xenial main multiverse restricted
universe

/etc/apt/sources.list.d/docker.list

deb [arch=amd64] https://download.docker.com/linux/ubuntu xenial stable

/etc/apt/sources.list

deb http://security.ubuntu.com/ubuntu xenial-security main

deb http://security.ubuntu.com/ubuntu xenial-security universe

deb http://security.ubuntu.com/ubuntu xenial-security multiverse

deb http://archive.ubuntu.com/ubuntu/ xenial main multiverse universe

deb http://archive.ubuntu.com/ubunsudop tu/ xenial-updates main multiverse universe

ER:  AEATURIHSE /ete/apt/sources. list sources.list.d o, WHRIKLAFiHFE LA
{RIFIEAT TIE MM
A IR,
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http://security.ubuntu.com/ubuntu
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sudo apt-get update

5. I&iF DGX-1 231

grep VERSION /etc/dgx-release
DGX_ SWBUILD VERSION="3.1.6"

6. FCE NTP H 55 &% LU CR I A 2 AF R A T ik 1 R0 R 2

sudo apt install ntp

7. fE /etc/ntp.conf L EIE G BT IR A IS5 2%

server ntpl.lab.netapp.com
server ntp2.lab.netapp.com
server ntp3.lab.netapp.com

8. HEFE3N NTP JIRF 4 M5 .

systemctl restart ntp

¥ InfiniBand & 2% # A 100GbE
1. F# Mellanox #fE T B,
2. RIS O R E A

’tar -xvf mft-4.6.0-48-x86_ 64-deb.gz

3. install.sh M mft-4.6.0-48-x86 64-deb HIFIE{T,

root@wdl-dgx4:/home/dgxuser/mft-4.6.0-48-x86 64-deb# ./install.sh

-I- Removing all installed mft packages: mft kernel-mft-dkms

-I- Installing package: /home/dgxuser/mft-4.6.0-48-x86 64-deb/SDEBS/kernel-mft-dkms 4.6.0-
48 all.deb

-I- Installing package: /home/dgxuser/mft-4.6.0-48-x86 64-deb/DEBS/mft-4.6.0-48.amd64.deb
-I- In order to start mst, please run "mst start".

4. JB3h Mellanox T A..

root@wdl-dgx4:/home/dgxuser/mft-4.6.0-48-x86 64-deb# mst start
Starting MST (Mellanox Software Tools) driver set
Loading MST PCI module - Success

Loading MST PCI configuration module - Success
Create devices
Unloading MST PCI module (unused) - Success

5. ¥ InfiniBand ¥ C % #y LUAK R

mlxconfig -y -d /dev/mst/mt4115 pciconf0 set LINK TYPE_ P1=2
mlxconfig -y -d /dev/mst/mt4115 pciconfl set LINK TYPE P1=2
mlxconfig -y -d /dev/mst/mt4115 pciconf2 set LINK_TYPE_ P1=2
mlxconfig -y -d /dev/mst/mt4115 pciconf3 set LINK_TYPE P1=2

6. AR O R E .

mlxconfig query |grep -e "LINK TYPE\|PCI\ device”

PCI device: /dev/mst/mt4115 pciconf3
LINK_TYPE_P1 ETH (2)
PCI device: /dev/mst/mt4115 pciconf2
LINK_TYPE_P1 ETH (2)
PCI device: /dev/mst/mt4115 pciconfl
LINK_TYPE P1 ETH (2)
PCI device: /dev/mst/mt4115 pciconf0
LINK TYPE P1 ETH

7. HUHTA SR SS A DU S PR ANE

sudo reboot
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E: K it HRFEM InfiniBand 58 SO LUK 2T U, 1520 DGX &4 3k .

FE 100GbhE &0

100GbE % it & N7E DGX-1 R4 8% 2 M s2P B 3%, DAL%r RoCE it fiE#: 3] AFF A800 171 &
45, 3} 9 Won TIEMMNE O _EARICH VLAN .

% 9) NVIDIA DGX-1 #yEE: 01 VLAN .

pEE O ‘VMN ‘
enp5s0 RoCE VLAN 01
enpl12s0 RoCE VLAN 02
enp132s0 RoCE VLAN 03
enp139s0 RoCE-VLAN-04

P~ 100GbE # H{E X3 - $iahfic B P 4be e —ig, HHEH NFS VLAN #HTFRid, W K 10 Fiw.

% 10) NVIDIA DGX-1 4f5EE O VLAN .

41 e 2 1 "interfaces": [
bond0 enp5s0, enpl32s0 NFS-VLAN-01
451 enp12s0, enp139s0 NFS-VLAN-02

RE NS, e TP
1 BRI B

sudo apt-get install vlan ifenslave

2. HAREEBhIENE, VLAN FI455E b,

echo "8021g" >> /etc/modules
echo "bonding" >> /etc/modules

R EFRER U] root FI A REBATIREE @2

3. /etc/network/interfacesf&i&

# This file describes the network interfaces available on your system
# and how to activate them. For more information, see interfaces(5).

source /etc/network/interfaces.d/*

# The loopback network interface
auto lo
iface lo inet loopback

# The primary network interface
auto enpls0f0
iface enpls0f0 inet static
address 172.17.213.110
netmask 255.255.252.0
network 172.17.212.0
broadcast 172.17.215.255
gateway 172.17.212.1
# dns-* options are implemented by the resolvconf package, if installed
dns-nameservers 172.19.2.30 172.19.3.32

23 tH NVIDIA $#2 4t #F¥) NetApp ONTAP Al © 2018 NetApp, Inc.. {R#EFTABF.


https://docs.nvidia.com/dgx/dgx1-user-guide/configuring-managing-dgx1.html#infiniband-port-changing
https://docs.nvidia.com/dgx/dgx1-user-guide/configuring-managing-dgx1.html#infiniband-port-changing

dns-search lab.netapp.com

auto bond0

iface bond0 inet manual
bond-mode active-backup
bond-miimon 100
bond-slaves none

auto enpb5s0

iface enp5s0 inet manual
bond-master bond0
bond-primary enp5s0

auto enpl32s0
iface enpl32s0 inet manual
bond-master bond0

auto bondl

iface bondl inet manual
bond-mode active-backup
bond-miimon 100
bond-slaves none

auto enpl2s0

iface enpl2s0 inet manual
bond-master bondl
bond-primary enpl2s0

auto enpl39s0
iface enpl39s0 inet manual
bond-master bondl

auto enp5s0.3091

iface enpb5s0.3091 inet static
address 172.31.91.24

netmask 255.255.255.0

mtu 9000

vlan-raw-device enp5s0

auto enpl2s0.3092

iface enpl2s0.3092 inet static
address 172.31.92.24

netmask 255.255.255.0

mtu 9000

vlan-raw-device enpl2s0

auto enpl32s0.3093

iface enpl32s0.3093 inet static
address 172.31.93.24

netmask 255.255.255.0

mtu 9000

vlan-raw-device enpl32s0

auto enpl39s0.3094

iface enpl39s0.3094 inet static
address 172.31.94.24

netmask 255.255.255.0

mtu 9000

vlan-raw-device enpl39s0

auto bond0.3111

iface bond0.3111 inet static
address 172.31.11.24

netmask 255.255.255.0

mtu 9000

auto bondl.3112

iface bondl.3112 inet static
address 172.31.12.24
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| netmask 255.255.255.0
‘mtu 9000

4. HHR AL DU E SRR

systemctl restart networking

5. T 100GbE O R4k 3 FEH PFC.,

mlnx gos -i enp5s0 --pfc 0,0,0,1,0,0,0,0

mlnx gos -i enpl2s0 --pfc 0,0,0,1,0,0,0,0
mlnx gos -i enpl32s0 --pfc 0,0,0,1,0,0,0,0
mlnx gos -i enpl39s0 --pfc 0,0,0,1,0,0,0,0

23 NFS RS

N T PR E R RIPE RERN S SRR AT v, A EHAE AFF AB00 f7-fiff R 4% LA I — MR E 1 IP kil R4k
FlexGroup ##li . EAERAN TN LHHE, EHISITU N w4

# On DGX-1 server 1
sudo mount -t nfs -o vers=3 172.31.11.11:/fgvolume [path in DGX-1 server 1]
# On DGX-1 server 2
sudo mount -t nfs -o vers=3 172.31.11.12:/fgvolume [path in DGX-1 server 2]
# On DGX-1 server 3
sudo mount -t nfs -o vers=3 172.31.12.11:/fgvolume [path in DGX-1 server 3]
# On DGX-1 server 4
sudo mount -t nfs -o vers=3 172.31.12.12:/fgvolume [path in DGX-1 server 4]

»

ER:  WINHA DGX-1 RGY5, HHAUK DG T kAT E

LML Docker
DGX-1 Z%iiZ3: T Docker, {HA]AEAS B H A o
1. BEIFIE AR Docker, %3550 AR 210 FH 7 N2 Docker 41, 15247 L N4

sudo apt-get remove docker docker-engine docker.io
sudo apt-get install docker-ce
sudo usermod -a -G docker $SUSER

2. HE¥E3h Docker 5]#,

systemctl restart docker

ER: WRREH IS Docker 4, sudo M FHESRIHFURA GEIZ1TET Docker #r4-.

ZHEERMFH NVIDIA 3
DGX-1 IR %% #830Fti 2225 T NVIDIA-Docker 3™ BB {40, (HH9 S 7E 22255 9 18] i 47 538 o
1. BRI A ) NVIDIA-Docker, i&ig{TUA Férd:

docker volume ls -g -f driver=nvidia-docker | xargs -r -I{} -nl docker ps -g -a -f volume={} |
xargs -r docker rm -f
sudo apt-get purge -y nvidia-docker

2. BN nvidia-Docker f7-if 3 T 3 IF 23 o AR, 1EIE T A N4

curl -s -L https://nvidia.github.io/nvidia-docker/gpgkey | \
sudo apt-key add -
distribution=$(. /etc/os-release;echo $IDSVERSION_ ID)
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curl -s -L https://nvidia.github.io/nvidia-docker/$distribution/nvidia-docker.list | sudo tee
/etc/apt/sources.list.d/nvidia-docker.list

sudo apt-get update

sudo apt-get install -y nvidia-docker2

3. KA FAE SN overay2 .

sudo vi /etc/systemd/system/docker.service.d/docker-override.conf
[Service]

ExecStart=

ExecStart=/usr/bin/dockerd -H fd:// -s overlay2 Limit
MEMLOCK=infinity

LimitSTACK=67108864

4. ZHFRAT) NVIDIA-Docker J&, 1247 LA T4 HH7 /5 30 Docker 5747 #EfE :

sudo systemctl restart docker

5. EIEATEFT NVIDIA/CUDA M% SREE NVIDIA 18470 .

docker run --runtime=nvidia --rm nvidia/cuda nvidia-smi

M NVIDIA GPU Cloud F#{ ML Framework &3%

&8 NVIDIA GPU Cloud (NGC) , 7N ARl 50T LLvs n) — AN 4T # GPU 4k 84 T H. H

%, XET HEHTIRE%SIAM HPC, A58 FIF NVIDIA GPU . NGC &8 E R4 i NVIDIA i
#BOER, AIFAZE AR, EH T T DL AEZE . 2 3REUE 77 NVIDIA 5285, 530, (DGX & 8yt
KA EEED - T

NTIREEHZA DGX-1 & # ARG I ERE, ek eds 7 —/4 44 Horovod [FIFf N1+
1. Horovod i&#jZ NVIDIA Collective Communications Library (NCCL) ¥4 &, J£{# /] Open MPI
7E DGX-1 k%28 2 [T (5 . Open MPI 281t SSH Ri%#4, {HERIA NVIDIA 785 & %% openss-
server fll opensssh-client . #¥5 /Il Horovod, 55 %1 Open MPI JFifs i SSH % F i Fl k55 28 244 LA
'~ Docker SCAFH] T GUEAE I IGUE PE T A S, JF LABKIL NVIDIA TensorFlow 7 &3 gt i

FROM nvcr.io/nvidia/tensorflow:18.04-py2

# Install required packages
RUN apt-get update && apt-get install -y --no-install-recommends \
libibverbsl \
libibverbs-dev \
libmlx5-1 \
librdmacm-dev \
librdmacml \
openssh-client \
openssh-server \
infiniband-diags \
rdmacm-utils \
libmthca-dev \
ibutils \
ibverbs-utils \
&& \
rm -rf /var/lib/apt/lists/*

# (Optional) Install a newer version of OpenMPI
ENV OPENMPI VERSION 3.1.0
ENV OPENMPI URL https://download.open-mpi.org/release/open-mpi/v3.1l/openmpi-
${OPENMPI_VERSION}.tar.gz
RUN wget -g -O - ${OPENMPI URL} | tar -xzf - && \

cd openmpi-${OPENMPI VERSION} && \

./configure --enable-orterun-prefix-by-default \

--with-cuda --with-verbs \
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--prefix=/usr/local/mpi --disable-getpwuid && \
make -j"$ (nproc)" install && \
cd .. && rm -rf openmpi-${OPENMPI VERSION}
ENV PATH /usr/local/mpi/bin:$PATH

# Create SSH authentication and Disable SSH host key checking
RUN mkdir -p /var/run/sshd && \
mkdir -p /root/.ssh && \

echo " StrictHostKeyChecking no" >> /etc/ssh/ssh _config && \
echo " UserKnownHostsFile /dev/null" >> /etc/ssh/ssh config && \
echo " LogLevel quiet" >> /etc/ssh/ssh config && \

mkdir -p /root/.ssh && \

echo "HOST *" > /root/.ssh/config && \

ssh-keygen -t rsa -b 4096 -f /root/.ssh/id rsa -N "" && \
cp /root/.ssh/id rsa.pub /root/. ssh/authorized _keys && \
chmod 700 /root/.ssh && \

chmod 600 /root/.ssh/*

# Update libraries
RUN ldconfig

6 fRRFTREAE

AHAE T TR 7 B IR 23 A0 B LR M R (S B . BT AT h AN IR, DA IR &
Gi A TRHIEAT «

6.1 MKZIE

PAT LU FIRR, B A A P 4 b 7 B 2280 TF T B D9 4%

ROCE M5 Z61iF ]
I T58E DGX-1 k45 #5275 1] LUEH ROCE W 26 JE 1 I 18 (5
1. aﬁﬁ: CE FHASCRHTH " BC & 100GbE £ " — b iR L IRICE BT 100 GB (2% 4 .
2. 147 Mellanox #ff % ¥&1iF T E., Xﬂ“ﬂﬂ? ROCE @1 1451 100 Gb LUK I H4T 1/0:
a. fE— GRS LT T A

ib send bw -d mlx5 0 -1 1 -S 3 -F --report gbits

b. fEH ARG E LIBITU T4

ib send bw -d mlx5 0 -1 1 -S 3 -F --report gbits 172.31.91.24

c. WRPRIEET- 2 5L T 95%.

Send BW Test

Dual-port QPS : Device : mlx5 0
= OFF Transport type : IB

UL S ut | Using SRQ : OFF

TX depth : 128

CQ Moderation : 100

Mtu : 4096 [B]

Link type : Ethernet

GID index HEC)

Max inline data : 0[B]

rdma cm QPs : OFF
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Data ex. method : Ethernet

local address: LID 0000 QPN 0x00d7 PSN 0x7a569d
GID: 00:00:00:00:00:00:00:00:00:00:255:255:172:31:91:23
remote address: LID 0000 QPN OxOlca PSN 0x5578f6
GID: 00:00:00:00:00:00:00:00:00:00:255:255:172:31:91:24

#bytes #iterations BW peak[Gb/sec] BW average[Gb/sec] MsgRate [MPPS]
65536 1000 96.89 96.88 0.184786

d. TEAHRIMEE Sl b, B fRYE RoCE Wil EIEL M2, QoS 4 3 ) QoS iH# &z IE/EZEIY .

Sh queueing interface ethl/25
x6-3232-swl# sh queuing interface ethl/25

QoS-Group# Bandwidth% PrioLevel Shape QLimit
Min Max Units
7 - 1 - - - 6 (D)
6 0 - - - - 6 (D)
5 0 - - - - 6 (D)
4 0 - - - - 6(D)
3 90 - - - - -(U)
2 0 - - - - 6 (D)
1 0 - - - - 6 (D)
+ 0 10 - - - - + 6 (D)

| Q0S GROUP 0 |

e e e e e +
| |  Unicast | OOBFC Unicast | Multicast

e e e e e +
| Tx Pkts | 5380880 | o 9531
| Tx Byts | 393869894 | 0] 5695330
| Dropped Pkts | 0] 0] 0]
| Dropped Byts | o 0] 0]
| Q Depth Byts | o 0] 0]
e e e +
| Q0S GROUP 1 [
o o +
| |  Unicast | OOBFC Unicast | Multicast

e e e e +
| Tx Pkts | 0l 0l 0l
| Tx Byts | 0] 0] o
| Dropped Pkts | o 0] 0]
| Dropped Byts | 0] 0] 0]
| Q Depth Byts | o 0 0]
e o +
| Q0S GROUP 2 |
o o +
| | Unicast | OOBFC Unicast | Multicast

o o +
| Tx Pkts | 0] 0] 0]
| Tx Byts | 0l 0l 0l
| Dropped Pkts | 0] 0] 0]
| Dropped Byts | o 0] 0]
| Q Depth Byts | 0] 0] 0]
o o +
| Q0S GROUP 3 |
g +
| |  Unicast | OOBFC Unicast | Multicast
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| Tx Pkts | 81936594 | 0] 0]
| Tx Byts | 246652519884 | 0] 0]
| Dropped Pkts | 0 0l 0]
| Dropped Byts | 0| 0] 0]
| QO Depth Byts | 0 0l 0]
ettt +

<output truncated>

e. MEMRSEHAMEOAGER ERDE, DSRS0 GPU 84 %8 .

— DGX1-AmiIx5 0 ->DGX1-B mIx5_0
— DGX1-Amix5_0 -> DGX1-C mix5_0
— DGX1-Amix5_0-> DGX1-D mix5_0
— DGX1-Amix5_1 -> DGX1-B mIx5_1
— DGX1-Amix5_1->DGX1-C mix5_1
— DGX1-AmIx5 1 ->DGX1-Dmix5_1
— DGX1-AmIx5 2 ->DGX1-B mix5_2
— DGX1-AmIx5 2 -> DGX1-C mix5_2
— DGX1-Amix5_2 -> DGX1-D mix5_2
— DGX1-AmIx5 3 ->DGX1-Bmix5 3
— DGX1-Amix5_ 3 -> DGX1-C mix5_3
— DGX1-AmIx5 3 ->DGX1-Dmix5_3

M4 QoS I iEMliR
1 Bk 73 AR S i 03 R A0 SR B I 2% 58 e dl

2. BOUER CARYE AT I ERE D RECE BT 100 GB M58 1. TERF & %S48 12330817 iperf3 5L

3. FFLF, LAMERK TCPIP M4 & .
a. %% iperf3 .

apt-get install iperf3

b. G MRkS5as LI&AT LU dir& LUR S0 4% <7 7 2 A

iperf3 -s -p 7501 -D

c. H _HIRFA LT T4

iperf3 -c 172.31.94.23 -t 30 -1 1M -p 7501

d. RHEZ T CIEFE KL 45 Gbps KI5 9

[ ID] Interval Transfer Bandwidth Retr
[ 4] 0.00-30.00 sec 161 GBytes 46.1 Gbits/sec 1956
[ 4] 0.00-30.00 sec 161 GBytes 46.1 Gbits/sec

sender
receiver

4. [FIIFi24T iperf3 MHAAT ib_send_bw i

6.2 i RARIE

AR 5 AERAE DGX-1 IR 55 %32 5 e LL & TG HIPERE VT 7] NetApp AFF A800 f-fif /4t L% . Ll
U /O ZERAR FIO SRPAT SR ARG ™ A 00 1/O $RAESRAL /O . ZEAT BEINL,

HTER LT R
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1. 7£ DGX-1 L2z3% FIO #Af4:.

Apt-get install fio

2. QSN test.fio M FIO RN, HAPEELITAZ:

[global]
rw=read
size=51200m

directory=/fgvolume #This should be set to a directory on the external storage NFS mount
bs=64k

[jobl]

SRS A — N EEL 50 GB L, Hrp—/NERELL 64 k HUR/NIAT 100% 7 sz, TR e
HH R HATEEE. A% FIO B IEER, i%%m FIOCHY .,

3. fEHA DGX-1 fe%#% b, E1T7LLF FIO iy

4. [RIRLERTA PRS2 EIZ AT AR FIO dr4, DABSIEREAN IR S5 25 10 I K4 98

BRI FUHSE B2, A DGX-1 MR 4578 A7 il i %5 299 1100 MBps #] 1200 MBps, 4L it fir
N, BT DA DGX-1 k45 # AFfif s 58 &£ —#2 N 4 Gbps % 5 Gbps .

root@wdl-dgx3:~# fio test.fio
jobl: (g=0): rw=read, bs=64K-64K/64K-64K/64K-64K, ioengine=sync, iodepth=1
fio-2.2.10
Starting 1 process
jobl: Laying out IO file(s) (1 file(s) / 51200MB)
Jobs: 1 (f=1): [R(1)] [100.0% done] [2003MB/0OKB/OKB /s] [32.4K/0/0 iops] [eta 00m:00s]
jobl: (groupid=0, Jjobs=1l): err= 0: pid=29804: Thu Sep 6 07:53:08 2018
read : 10=51200MB, bw=1944.3MB/s, iops=31108, runt= 26334msec
clat (usec): min=5, max=2614, avg=30.81, stdev=60.21
lat (usec): min=5, max=2614, avg=30.85, stdev=60.21
clat percentiles (usec):

| 1.00th=[ 5], 5.00th=[ 5], 10.00th=[ 6], 20.00th=[ 61,
| 30.00th=[ 101, 40.00th=[ 101, 50.00th=[ 111, 60.00th=[ 1171,
| 70.00th=[ 18], 80.00th=[ 321, 90.00th=[ 65], 95.00th=[ 116],
I

99.00th=[ 306], 99.50th=[ 338], 99.90th=[ 386], 99.95th=[ 398],
| 99.99th=[ 1048]

bw (MB /s): min= 0, max= 2012, per=100.00%, avg=1962.81, stdev=277.60
lat (usec) : 10=28.50%, 20=44.52%, 50=13.40%, 100=8.17%, 250=2.47%
lat (usec) : 500=2.92%, 750=0.01%, 1000=0.01%
lat (msec) : 2=0.01%, 4=0.01%

cpu : usr=2.32%, sys=57.60%, ctx=94831, majf=0, minf=37

IO depths : 1=100.0%, 2=0.0%, 4=0.0%, 8=0.0%, 16=0.0%, 32=0.0%, >=64=0.0%
submit : 0=0.0%, 4=100.0%, 8=0.0%, 16=0.0%, 32=0.0%, 64=0.0%, >=64=0.0%

complete : 0=0.0%, 4=100.0%, 8=0.0%, 16=0.0%, 32=0.0%, 64=0.0%, >=64=0.0%

issued : total=r=819200/w=0/d=0, short=r=0/w=0/d=0, drop=r=0/w=0/d=0
latency : target=0, window=0, percentile=100.00%, depth=1

Run status group 0 (all jobs):
READ: i0=51200MB, aggrb=1944.3MB/s, minb=1944.3MB/s, maxb=1944.3MB/s, mint=26334msec,
maxt=26334msec

Disk stats (read/write):
sdb: 10s=203422/8, merge=0/1, ticks=30712/0, in queue=30704, util=78.70%

6.3 H:A TensorFlow BiF

AN AUTET TensorFlow EPUAE WLKEA AL ML (CNN) BRBUEGIE@RR T%. R 11 AA T
TR FP A 3R e A, 36 12 0 % 13 Sor T AHE 9 TensorFlow ¥ & .
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NetApp ONTAP

9.4

Cisco NX-OS Az #up [ 14

7.0(3)16(1)

NVIDIA DGX-1 #:4E £ 4t

Ubuntu 16.04 LTS

Docker A% F &

18.03.1-ce [9ee9f40]

AR £F nver.io/nvidia/tensorflow:18.04-py2 [f netapp_1.7.0.2
HLEE 2 ST HESE TensorFlow 1.7.0

Horovod 0.11.3

{177 MPI 3.1.0

FEHEM A TensorFlow J:#EN [1blca8a]

& 12) TensorFlow HHEHEKE .

24 e
batch group size 20
update method Horovod

forward only

true (QUHPATHER AT U false)

distortions False
num_intra threads 1
num_inter threads 10
datasets use prefetch True
prefetch buffer size 20

use dataset True
data name ImageNet

use fplé6

true (fY47F Tensor %0 EIAE)

use tf layers

false (fX 47 Tensor #%:Cr_E IR

force gpu compatible True

data format W 2545 2

device GPU

num_gpu 1 Ctf-F Horovod 4753, Open MPI A%l GPU 11240

datasets num private thre
ads

HS &K 13
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# 13) datasets num private threads TensorFlow EERRAFHBE.

‘ NVIDIA 7: 7B

bl CUDA #%1» ResNet-50 1

ResNet-152 1

Inception-v3 1

VGG16

Tensor L ResNet-50

ResNet-152

Inception-v3

VGG16

HEFE CUDA # ResNet-50
ResNet-152

Inception-v3

N 62 N [¢)] N N N N =

VGG16

=
o

Tensor %L ResNet-50

ResNet-152

(&)

Inception-v3 9

VGG16 5

W B HIBITEANR
DL ER TP DGX-1 k%28 FAt /NN 256 ff) RESNET-50 CNN # 5, fEX P& RS 2eth,
P — EVENWIEL A S EE TAERS 2S. BAN=ANRHR T, TR im0 S A TR TR

Hifir o

1. R E N EMRS & LB T T a4

docker run -it --runtime=nvidia --privileged --network=host \
--ulimit memlock=-1 --shm-size=1g --ulimit stack=67108864 \
-v ~/tensorflow:/tensorflow -v /mnt:/mnt --rm netapp tf 1.7.0.2 \
mpirun -allow-run-as-root -bind-to none -map-by slot \
-np 32 -H wdl-dgxl:8,wdl-dgx2:8,wdl-dgx3:8,wdl-dgx4:8 \
-x NCCL_DEBUG=INFO -x LD _LIBRARY PATH -x PATH -mca pml obl \
-mca btl “openib -mca btl tcp if include enpls0f0 \ # use TCP for MPI
-x NCCL_IB_HCA=mlx5 \ # assign the interface for NCCL
-x NCCL_NET GDR READ=1 \ # RoCE receive to memory directly
-x NCCL IB SL=3 -x NCCL IB GID INDEX=3 \ # RoCE CoS priority
-mca plm rsh agent ssh -mca plm rsh args "-p 12345" \ # ssh port 12345
python tf cnn benchmarks.py --model=resnet50 --batch size=256 \
--batch group size=20 --num epochs=4 --nodistortions \
--num_gpus=1 --device=gpu --force gpu compatible=True \
--data_ format=NCHW --use fplé6=True --use tf layers=False \
--data name=imagenet --use datasets=True \
--data_dir=/mnt/mldata/mldata_single/imagenet_ 1 \
--num_intra threads=1 --num inter threads=10 \
--variable update=horovod --horovod device=gpu \
--datasets_prefetch buffer size=20 --datasets num private_ threads=2
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2. FEZZRS R Eis LU R s

docker run -it --runtime=nvidia --privileged --network=host --ulimit memlock=-1 --shm-size=lg --
ulimit stack=67108864 -v ~/tensorflow:/tensorflow -v /mnt:/mnt --rm netapp tf 1.7.0.2 bash -c
"/usr/sbin/sshd -p 12345; sleep infinity"

7 i

X —%3t NetApp B&1IF I 4EH) 18 F] NVIDIA DGX-1 GPU JIk%5#%, NetApp AFF A800 4[N T717fik 2 45l
Cisco Nexus 3000 100GbE M4 #M LA 2 Al B3I FEREZEM R4 T S Wt . i AR vEEE F 04
1, AR TT =0T LA BR InfiniBand ff ik 77 R AS IR 22, Al 1T S5 T3 45502 brdEtl Al 5591
FERH AR A

DR 3R, AFF A800 HJ LARRHASCEE \A B £ DGX-1 IR 25 H0 TAEfi#k. 2 ik nl LA A
NetApp AFF A220, AFF A300 &% AFF A700 {7fi 24t LA S B /D 1) DGX-1 IR 55w K SL b b 280, 50

i AR R S FF KB DGX-1 376

AR AL 7E S22 AR T ONTAP Al 77 R VELN IS Z A IE Ui B . R kg BT Re R L2 Fh A &
M, HEP LG, ARSI T LIRSS (ONTAP Al WiFRE) ATt

on
Heo

7= B

BATEXF K EH NVIDIA 4 N BAL [ [F4T Darrin Johnson. Tony Paikeday. Robert Sohigian 1 James
Mauro XJIX NG UE 1) NetApp 2244 B il i DTk 7~ 220 1. B NetApp X8 HIBA R 73 Robert
Franz il Kesari Mishra (3 FERIEE S, AT 0% 58 UL T 72 .

FATES BLE TR AR WA 3 B AT T ok ERHE B B N 3Rom SOk i B S A

MM AEE R HARE B

TR VELE T A SCRI TR 15 2, 752 DL ELTR SCRE A/ B ik -

e NVIDIA DGX-1 k%% %%
https://www.nvidia.com/en-us/data-center/dgx-1/

e NVIDIA Tesla V100 Tensor #%{» GPU
https://www.nvidia.com/en-us/data-center/tesla-v100/

¢ NVIDIA GPU Cloud
https://www.nvidia.com/en-us/gpu-cloud/

e  (NVIDIA ##: DGX-1 H /7 #5m)
https://docs.nvidia.com/dgx/dgx1-user-quide/index.html

e ( NVIDIA HZsiFEMEM ~HEm)
https://docs.nvidia.com/dgx/dgx-reqgistry-user-quide/index.html

e 5100 Gb PIKMALE Mellanox &L #%
https://docs.nvidia.com/dgx/dgx1-user-quide/configuring-managing-dgx1.html#infiniband-port-

IEFESE
e NetApp AFF %%t
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https://www.nvidia.com/en-us/data-center/dgx-1/
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