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THIS 15 YOUR MACHINE LEARNING SYSTEM?

YUP! YOU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
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Collective Operations/SEM7 7 0—F
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Gradient sum
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Collective Operations/SEM7 7 0—F
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Using large-scale brain simulations for machine learning and A.l.

https://blog.google/technology/ai/using-large-scale-brain-simulations-for/
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GPU T4y Gradient Descent

Single-GPU
FL—=v

@ |2
L

Database :

GBs input
data

Batch
(e.g. 256 images)
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— Database :

o « GBs input
data
Batch

(e.g. 256 images)

e

Local gradients Local gradients Local gradients Local gradients
Summarize gradients across GPUs (network “API” — “All_Reduce”)
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Remote Direct Memory Access (RDMA)
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JS5TA4TUNEEHDEHERHEA
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(allreduce) tallgather
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NETWORK 1/0 IS KEY FOR RECOMMENDATION WORKLOADS

Time Spent in Networking

57.24%

DFYZDEEMAEGPUIXR]
HLAIEE LWL B> TA

oz

18.37%

Ranking requires high injection & bisection bandwidth

|
i
37.67%

Infrastructure for Large Scale Al: "Empowering Open” Alexis Bjorlin (Meta)
https://www.youtube.com/watch?v=miv5PExXTmc
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Jericho2+Raman Cell Fabric — Traffic Forwarding
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RDMA&(E ?

* Remote Direct Memory Access(RDMA)

- 77)r— 3V BTEERE

- VATLINR, CPUD A TR
- ORXLAD IR

~ fi¢EInfiniBand T;E F

- TCPZEFIALAZL=ORL AN EH

— RDMA over Ethernet
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DCBX(Data Center Bridging Capability Exchange)

DCBX7 TV r—av ik iE
switch (config) #dcbx application tcp-sctp 860 priority 5

x x switch (config) #dcbx application tcp-sctp 3260 priority 5
— —

—

PFCEXTE

switch (config) #interface ethernet 2

switch (config-if-Et2) #priority-flow-control on

switch (config-if-Et2)# priority-flow-control priority 5 no-drop

switch#show dcbx Ethernet 50
Ethernet50:

IEEE DCBX is enabled and active
Last LLDPDU received on Thu Feb 14 12:06:01 2013
No priority flow control configuration TLV received

No application priority configuration TLV received
switch#

* DCBXIFLLDPZRLT7 77 —23PQoSIR v —7i
EDRHERBRT D
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DCBX(Data Center Bridging Capability Exchange)

DCBX7 7Y/ r—av ik E
switch (config) #dcbx application tcp-sctp 860 priority 5

ﬁ ﬁ switch (config) #dcbx application tcp-sctp 3260 priority 5

switch#show dcbx Ethern;t 56
Ethernet50:
IEEE DCBX is enabled and active
Last LLDPDU received on Thu Feb 14 12:08:29 2013
- PFC configuration: willing
not capable of bypassing MACsec
supports PFC on up to 4 traffic classes

PFC enabled on priorities: 5 7
WARNING: peer PFC configuration does not match the local PFC configuration

- Application priority configuration:

2 application priorities configured:
tcp-sctp 860 priority 5
tcp-sctp 3260 priority 5

* PFCEERELTLVEWNGE

ARISTA
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Priority Flow Control (PFC)
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op
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ECN - Explicit Congestion Notification
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=

7N

e

. Binary Keyword
00 Not-ECT (Not ECN-Capable Transport)

L
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+o—— - it to———— +o—— - o +o—— - to—— - it +
| DS FIELD, DSCP | ECN FIELD |
+o—— - it to———— +o—— - o +o—— - to—— - it +

S S

x ’ x 01 ECT (1) (ECN-Capable Transport (1))

" 10 ECT (0) (ECN-Capable Transport(0))
\ 11 CE (Congestion Experienced)
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https://tools.ietf.org/html/rfc3168

ECN - Explicit Congestion Notification

switch (config) #interface ethernet 3/5/1

switch(config-1if-Et3/5/1) #tx-queue 4 ,
switch (config-if-Et3/5/1-txg-4) #random-detect ecn minimum-
threshold 128 kbytes maximum-threshold 1280 kbyte

switch (config-if-Et3/5/1-txg-4) #show active
interface Ethernet3/5/1 .
tx-queue 4
random-detect ecn minimum-threshold 128 kbytes maximum-
threshold 1280 kbytes
switch (config-if-Et3/5/1-txg-4)#

MAXDROPRATE

s

=1 g

Probability of Drop

0% N

*  Weighted Random Early Detection (WRED)& 2L [ZEh{E
© E¥Queve A AN R ARIELR/NEREDREICHLFF1—A T SNECNNT—IEND
© EQueue M AN KEIBEDRRIZIXECNAT—VEZND
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Equal Cost Multi Path (ECMP) routing

Spine- | Spine-2 ——— Spine-32
1x
100G
1x
Congestion NWF\
Bl 32 x 100G 32 x 100G
>50G /| eaf | > 50G Leaf-2
\\\32 x 100G 32 x 100G
16x 16 x 16 x 16 x
....... 100G | 100G T00G L1008
Y
GPU GPU GPU GPU : Ri
Node-1 Node-2 Node-3 Node-4 | : Ing !
° 3 ~ o - 1 | -3 |e 2 | -
o INTYMNNYE DT RIEIUNAE—IZFED G-1 G-3 G-2 G-4

- JO0—[F—EBLT7ZYT)ooIzvEV TIN5

o VIO DRS IO ERIEEBEINLLD

« TYTNIDFa—A0 TINS5 T4 TIEEESINALY
- —BLTEWNTIF—TUR

Public. Copyright © Arista 2024. All rights reserved. - - ARISTA



Dynamic Load Balancing (DLB)
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Source Interface based Load Balancing
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Ultra Ethernet Consortium: UEC
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Ultra Ethernet Consortium: UEC
https://ultraethernet.org/
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Ultra Ethernet

bE2 e InfiniBand Ethernet/RoCEv2 Ultra Ethernet
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https://github.com/ofiwg/libfab
ric

2 —5EYT4DHBHIAVrA—)LT Q

L—>

EHEBRD IR TLA O

78— Credit-base PFC/ECN Dynamic Multi-Path

R a—)LiEEnf=Fabric

E2EFOYTH A

oY RR—FESIE

TILFARUA—IOAVRT L

9000 00
0000 00

©|00|0

Public. Copyright © Arista 2024. All rights reserved. y _ - AR I STA



FED

- AV NAXHBEDRYRT—ITORI T4 T332 —2
PIHBELGRYE I —O0EEHICEHLTHEALT-

c BEFEDA—H R ybT9/00—F LLIHEIFTH
IN—HIESHER D HZLD

* UECTIERELTLKAIR YR —0% KIRETEY
R—FRIRE A — T B ER T E &

ARISTA



smam DA~

« ECN/PFC E GPUONICHIDRELI-CEHYET
H?

» RFRORFRIEIZAEST=FFICR AR -y 2

A ARISTA



5

* Al Networking

— https://www.arista.com/assets/data/pdf/Whitepapers/Al-
Network—WP.pdf

* Lossless Network for AI/ML/Storage/HPC with
RDMA

— https://www.arista.com/assets/data/pdf/Broadcom—
RoCE—Deployment—Guide.pdf
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