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Industry Problem Scale Up Features

Inflection Point Next Gen Scale Up Fabric

Solution - Introducing Tahan Open Standards for Scale Up

Bandwidth and Latency Call to action
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 Proprietary and vendor-locked

* Closed, Bundled ecosystems from a single vendor
* Limited flexibility

« Constrained roadmaps

« Little leverage over cost or supply.
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* MTIA - Proprietary scale-up model no longer fit
 Giving up Control and Efficiency

- Vendor-locked scale-up solutions were not a viable path for an open,
purpose-built platform.
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« Open, Ethernet-based scale-up switch, Tahan designed specifically for MTIA300
Training Accelerators.
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« Vendor independence et M
« A mature, open ecosystem
« Full-stack control Romee 8
« Scale and Cost Efficiency
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PCle

PCle Gen3xd
RJ45 GE GhE GE |90 Genixl 512GB M.2 NVMe SSD

{FrontPanel) switch —— NIC PCle
GE Metlake / Micro-Server Gen2x?
(Intel Xeon CPU, 2x32GB ECC DIMM)
CentOS + FBOSS
use Hggmzm Sensors a*osgp | T
(Frentpancl . 12C.5Pl.etc. 12€, Ctrl, To Netlake
e OSFP LEDs (Rst,LPMode)
RGMII | USB2A | UART PCle Gen4x4 Qsep Ctrl
12C's

Baseboard Management Controller

RJ45 UART

(FrontPanel) ~Coneole (RunBMC)
Console Aspeed AST2620 TH5 (BcM78900) [N ]
OSFP Ctrl,
FCB_12C[0:1] I I0B_12¢[0:1] [Present, INT)

Backplane BCB_l2C ——

s 32"0SFP Ethernet ports Reserved
= 32°B00OGE Ethernet ports towards cable backplanes » 1*QSFP Ethernet port towards ToR switch
« 32 ports go to 16 Accelerators, 2 per Accelerator;
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PCle
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i {FrontPanel) Switch —— NIC PCle
. . . GE Metlake / Micro-Server Gen2x?
liquid/air cooled ntelXeon CPU 21328 ECCOINN)
UsE UsB2_P1 Se;;;rs - """"""""
oo penatie zcsiete. | ccrl | ToNetake
PHY
. d OSFP LEDs (Rst,LPMode)
Based on 51.2 L-all OSFP LED:
PCle Gendx4
12C's
Tbps Broadcom —n [T
(FrontPanel) . Console (RunBMC) N 000000 ([
TH5 (BCM78900)
Tomahawk5 SR ose cal,
FCB_12C[0:1] I I0B_12¢[0:1] [Present, INT)
AS I C Backplane BCB_l2C EEPROM
osee foseen - [oiel

s 32"0SFP Ethernet ports Reserved
* 327800GE Ethernet ports towards cable backplanes  « 1°QSFP Ethernet port towards ToR switch
« 32 ports go to 16 Accelerators, 2 per Accelerator;
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PCI
. RJ45  GE GbE GE 1210 GE"iii Pele Gen3x4 512GB M.2 NVMe SSD
« PHY-less design e

—— NIC
. GE - Metlake / Micro-Server 52 Elziz
W |th ﬂyove r (Intel Xeon CPU, ﬁszmcgﬁlzccmmm
cables use usez o1 s | oo | 11
il 12C,5Pl,etc. 12C, Ctrl. To MNetlake
PHY QO5FF LEDs (Rst,LPMaode)
RGMII | USB2A | UART PCle Gen4x4 QSFPCrl
« Features 32x 1 uxr | Baseboard Managemen ontroller
~Console] (RunBMC)
800GE towards pspeed ASTa620 DG 0sFp il
FCB_12C[0:1] I I0B_12¢[0:1] [Present, INT)
backplanes, 32x Backplne | oceoc
OSFP
ETH(800GE) on G = - [

front panel

s 32"0SFP Ethernet ports Reserved
* 327800GE Ethernet ports towards cable backplanes  « 1°QSFP Ethernet port towards ToR switch
« 32 ports go to 16 Accelerators, 2 per Accelerator;
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PCle

« Deployedin = NG

(FrontPanel) Switch  —— PCle
GE Netlake / Micro-Server Gen2x?
O Rv3 _ H P va (Intel Xeon CPU, 2x32GB ECC DIMM)
CentOS + FBOSS

rac kS ho Hggﬁ Sensors azcosep | 1T

(FrontPancl . 12C.SPl etc. 12€, Ctrl. To Netlake

PHY OSFP LEDs (Rst,LPMode)
RGMII| USB2A | UART PCle Gendxd QSFP Ctrl.
12C's

Baseboard Management Controller

RJ45 UART

(FrontPanel) ~Coneole (RunBMC)
Console Aspeed AST2620 TH5 (BcM78900) [N ]
OSFP Ctrl,
FCB_12C[0:1] I I0B_12¢[0:1] [Present, INT)

Backplane BCB_l2C ——

s 32"0SFP Ethernet ports Reserved
= 32°B00OGE Ethernet ports towards cable backplanes » 1*QSFP Ethernet port towards ToR switch
« 32 ports go to 16 Accelerators, 2 per Accelerator;
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6.4 Thps

per accelerator, per direction
16 accelerators, 8 x 800GbE each - 4 switches 2 x 800G -
. Accelerator
Non-blocking each of 16
. ope 2 x 800G .
All of it on merchant Ethernet silicon Tahan3
2 800G Tahan 4*

* Broadcom Tomahawk5, 51.2 Tbps merchant Ethernet switch

32 x 800G per switch
16 accelerators x 2 links
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1 hgp <1lps -25%

per switch hop today latency, cut-through

store-and-forward egresson the header, not the full frame - under

every accelerator pair - no second tier exploration

Accelerator Tahan switch Accelerator

1.5 m twinax <1 ps store-and-forward 1.5 m twinax
~7ns ~7ns

One switch traversal, always. Across the fabric path the cables are ~1.5% - the switch is the budget.
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Scale-out fabric (today)

FBOSS
Agent - QSFP Service - FSDB
on the switch's own x86 CPU

Scale-up fabric (Tahan)

e FBOSS already underpins Meta's scale-out fabrics - the same NOS evolves to run the scale-up

fabric
e Same repair and upgrade philosophy
e Same monitoring and telemetry
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Reused Turned off

IPv6 dataplane, interface routes BGP routes

PFC lossless classes, Al-tuned QoS ECMP, Dynamic load balancing

Scaling Innovation for the Al Era.

> 3 24 |mm



72 accelerators, 24 x 400G each - 8 switches
3 x 400G to each switch

9.6 Thps v
o
Switch 2*
per accelerator, per direction
Switch 3*
Non-blocking - Single hop Accelerator
each of 72 ) )
Switch 4
1.5x Tahan S
on merchant Ethernet silicon witc
Switch 6*
Switch 7*
* Broadcom Tomahawk6, 102.4 Tbps merchant Ethernet switch Switch 8*

216 % 400G per switch
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ESUN LLR CBFC

Ethernet, minusthe header tax Link Layer Retry Credit-Based Flow Control
48 B of IPv6 + UDP > ~4 B; more goodput per Replay at the link, one link RTT; transport Send only against receiver credits; lossless,
frame never sees the loss less buffer than PFC

ESUN: OCP base spec Rev 1.0 approved - LLR and CBFC: UEC specs, required by ESUN
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Take it Joinit Build it

The complete Tahan hardware spec ESUN at OCP; LLR and CBFC at UEC Scale-up on merchant Ethernet
Will be contributed to OCP Rev 1.0 approved, driven with Microsoft One NOS, one operational model
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https://www.opencompute.org/w/index.php?title=Networking/ESUN

Thank Youl!
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