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DOJO BHRiITEINESR

Tesla’s in-house supercomputer for Machine Learning

Highly scalable and fully flexible distributed system

* Optimized for Neural Network training workloads

* General-purpose system capable of adapting to new
algorithms and applications

Built from grounds up with large systems in mind
* Not evolved from existing small systems

5 Huawei Confidential. Ascend -- ZOMI www.hiascend.com
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DOJO BHRiITEINESR

- 5/ DOJO H&EE— W% , EBCPUEREREFH 10O, S MZEE—1 1.25MB A9 SRAM {9

F77, Hrh SRAM 8ELL 400GB/s JEENNEL , HLL 270GB/s 1#iE,

High throughput, general purpose CPU

DOJO nodes are full-fledged computers .
) . . etch buffer x4
* Dedicated CPU, local memory, communication List -
interface ks Decode x2

engine

Superscalar, multi-threaded organization
* Optimized for high-throughput math applications SRAM
rather than control heavy code (1.25MB)

Scalar RegFile x4

Custom ISA optimized for ML kernels

Scalar Scheduler x4

64B to local SRAM

< — 1288
648 from local
SRAM
SOUTH
1288

SMT Vector Schedu

Gather

Vector RegFile

engine
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- DI XHSHRE 7nm FIFELZE , 645mm? EFR_LIHE 500 {ZF0EEANE , BFI6, CFP8 & JJR]IX 362TFLOPS ,
FP32 &2 T]ik 22.6TFLOPS , TDP ( #iZitINEE ) J9 400w,

TSMC 7nm, 645mm?>

Physically and logically arranged as a 2D array

* 354 DOJO processing nodes on die T O

e -

Extremely modular design
362 TFlops BF16/CFP8, 22 TFlops FP32 @2GHz

440 MB SRAM

Custom low power serdes channels on all edges
* 576 bidirectional channels
e 2 TB bandwidth on each edge

Y 0 0 0 Y Y Y 0 0 0 0 0

Seamless connection to neighboring dies

8  Huawei Confidential. Ascend -- ZOMI www.hiascend.com
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ETDISH , FHAHEHRE ERFRLE | BENASTRESoWEIRRAK | BATE25HD 1R H &SN E!

— M| TileE , 1 Dojoi)l|Z&Tile;5#E 1 5kW, 4FHRIDojol)l|Z&TileRBITE. 110, IHERIORSIRR,

TRAINING TILE

Compute + I/O + Power + Cooling

CHIP PACKAGE BOARD SYSTEM

9  Huawei Confidential. Ascend -- ZOMI www.hiascend.com
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DOJO BHRiITEINESR

i

+ DOJO System Tray BERiER:. TEEMFRE | 75mmE/ERESTIT135kg, HBFI6/CFPEIE{EE IEIAZ]
54TFLOPS , T#E100+kW,

HIGH-SPEED CONNECTIVITY

POWER + MECHANICAL + THERMAL
2000A at 52VvDC

DENSE INTEGRATION
75mm height to support 135kg

54 PFLOPS BF16/CFP8

13.4 TB/S BISECTION BW

100+ KW POWER

10 Huawei Confidential. Ascend -- ZOMI www.hiascend.com
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- DOJO EMAtEsRE— M EEEmRNFPCle |, (ERMFERALEEIMYTTP |, 41 CPU i)l
HIHZ. 1> DIP 5 32GB HJ HBM,

75 Tile Z|8]

HIGH-BANDWIDTH MEMORY FOR TRAINING
800 GB/s Total Memory Bandwidth

FULL BANDWIDTH MEMORY + INGEST TO TILE

Tesla Transport Protocol (TTP) -
Full custom protocol

TTP OVER ETHERNET (TTPOE)

Enables extending communication over standard Ethernet

Native hardware support

STANDARD PCIE HOST INTERFACE

32 GB 50 GB/S
900 TB/S 32 GB/S

11 Huawei Confidential. Ascend -- ZOMI www.hiascend.com
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DOJO BHRiITEINESR

- TTPOE e EtmELIKMEEIRZE Z SEERFN , 85 Z FEaEhE. &Z0LUE 5 4 DIP LA 900GB/s BYiE
74 Tile 5 160GB B HBM,

HEE L, LUKE 45TR/s NRE , &N

BiEEE—)

DISAGGREGATED HIGH SPEED MEMORY

Standard PCle form factor
20x cards per tray & 32GB HBM per card

HIGH-BANDWIDTH INGEST
PCle & Ethernet connectivity

L AR RN R R
HIGH RADIX Z-PLANE CONNECTIVITY A9 N 1&!&!%1 gl
SuELE. e B - .

Shortcuts across compute plane

640 GB
1 TB/S
18 TB/S

12 Huawei Confidential. Ascend -- ZOMI www.hiascend.com



http://www.hiascend.com/

DOJO BHRiITEINESR

- DOJO FEH#EN

INGEST PROCESSING

PCle connectivity to Interface Processors
Hardware Video Decoder Support

USER APPLICATIONS

x86 Linux Environment
User-Scheduled jobs

512 TOTAL X86 CORES
8 TB TOTAL MEMORY
640 GB/S PCIE BANDWIDTH

13 Huawei Confidential. Ascend -- ZOMI www.hiascend.com
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DOJO ExaPOD SEEHEE-ENRF ]

* 81"DOJO ExaPOD Epk 7 12011 ERER |, MDIS A, HEEE 005 MIEGTA
{EF721LE 1.1IEFLOPS ( BIZIZXFFIZE ) , #5 1.3TB =SiE SRAM ] 13TB iS55 DRAM,

IRNERECP SIS 13 TB
BF16/CFP8 High-Speed SRAM High-Bandwidth DRAM

e
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DOJO BHitEINERES : D1 5. gk Tile 1 ExaPOD &8

19354/ Dojol VAR —RD I H | TS B AR — MG, BIS 120/ ISR

—ZHExaPODITEERE , FIT30008D It -,
nE 2 A LESRAM I=Ya) =it
/\\ % \ . /\ A % \
% DOJO Core |.25MB 1024 TFLOPS | ] fr,ﬂ%u , 64bit, 47 8x8x4FERFT R |
2GHz=ESm
P DOJO D 440MB 362 TFLOPS | BN, 35481%% , 654mm?2
Y= DOJO Tile | 1GB 9050 TFLOPS | EEMJIIERARA |, B5Sx5AN e FAR—M)1ZkE2E
=5 YEEEE , 81279 BEBEBE—E , 10
Bt ExaPOD 1320GB LEFLOPS | e m s e aPOD . —+£3000D 1 -
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DOJO ZEfaigitig=
DOJO SKHAEFEE—AEEW ( "FERITE" 5E "FETE" ), 81099 Birg¥mE. £B3ilt
RIREFEESETSE—E KRR,
mRFEE . BAEITEREEREISHT , FRRERSAITENSITEZE , RIEEERER
JRER MEENRZAIERR g/ , EFArRBE RGP E IESTERNE,
EIRER - N T SEMEXIEITEYSERE AN , Rzl 2 GHz 1517 , RIEAERRYS X FuUlIEEF0
IMNESHETE , RIRBVESMHEEN , EFRERB A REITEF TR ST,
IgeksE | BE BRI TSR A2 IEESINEE |, SiH— R DINFEFIEmFR(ER., DOJO
BIODAITERIR R | AFEURE , BASSEREE.
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DOJO Zfaigitis

DOJO XAFE—IRZ (| "FRITE" & "EFETR" ), 8107 BirE¥E. £BFi
RiEFERR IS — RIS HEER

2 A.LESRAM 5h =it
DOJO DI 440MB 362 TELOPS | BAMSE | 354858 , 654mm2
A100 40MB 312 TELOPS | BN E | 1288()8)

18  Huawei Confidential. Ascend - ZOMI


http://www.hiascend.com/

DOJO BHRiITEINESR

D1 Chip

Training Tile

CLLLLLL LU LT UL LT

362 TFLOPS sric/cren
22.6 TFLOPS ro:: - 1.1 EFLOP (BF16/CFP8) Uniform High BW
’ I:’:::‘...m -+ Jom Techno 2 9 PFLOPs L s TS | 300 01 Coar /~ <A nae & Low-Latency Fabric
- 50 Billion 36TB/s /O BW """':'"-' "
10TBps/dir. on-crip sanawian 5 Tranelstoes e e Latencies
4TBps/edge. o chip nandwiatr e 1+ Miles
400W TDP
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https://www.youtube.com/watch?v=uE2f7kiRhmw

2. https://www.youtube.com/watch?v=Qurtw|db5Ew

3. https://www.youtube.com/watch?v=DSw3IwsgNnc

4. https://chipsandcheese.com/2022/09/01/hot-chips-34-teslas-dojo-microarchitecture/
5. https://en.wikipedia.org/wiki/Tesla_Dojo

6. https://www.gbitai.com/2022/08/37209.html

7. https://zhidx.com/p/347884.html

8. https://www.cnblogs.com/wujianming-110117/p/17115152.html
9. https://mp.weixin.qq.com/s/xGytSXTW7-CL-O 1V7y7QRw

10. https://mp.weixin.qq.com/s/uBL4x4M|z| GiCf2a0gnnUQ

[ 1. https://mp.weixin.qg.com/s/N_sMmndpyiq0_gbdwg3MuA

[2. https://www.5 | cto.com/article/717372.html

| 3. https://mp.weixin.qg.com/s/vmNsRVwmi3Azo-bPDanc2g
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