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ADMINISTRIVIA

Assignment 2 is due TODAY

Project Preference form due Monday (17t)
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ERROR FREQUENCIES

e}

QPR
< Error type F| N
ECC errors 16 | 31
NCCL errors 12 | 33
CUDA errors 9 9
[Wlost errors | 15 | 17
—infoROM erro 9| 19
f-Other GPU failures| | 7 | 10
=18 errors - 6 | 10
" Software bugs 91 9
Other 16 | 17

OPT 175B Training Error Counts

https://github.com/facebookresearch/metaseq/b
lob/main/projects/OPT/chronicles/fOPT175B L
ogbook.pdf

4/?

’:&’F bo~d  anvo?h

T

LAYT"/ v’

Als

—

hmoY?

ywe e

6 (Vs
W

XMZW blpets [”"2“‘( Hay
" L



CHECK-POINTING BASED FAULT TOLERANCE
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APPROACH

V05 S (N }R*iooL‘C e (/z,/;m‘n/fnj,

0 |
Take checkpoints after failure! o ekt
veolo
L:) e ,W,N‘- (a) 4-Rank job (b) Failure in Rank 3

Rank 1 Rank2

Rank 3 Rank 4

¢ ,,,{; ™M A
A (7-“’L P/~ . C,ak (c) Other ranks hang and (d) Ranks restored from
¢ M S S\*{wa checkpoint GPU state saved checkpoint
dhe-  Hav



CHALLENGES?

How do we know when a failure happens?
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How do we get access to GPU state!?
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USER-LEVEL JIT CHECKPOINTING
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TRANSPARENT JIT CHECKPOINT ... 1,
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TRANSPARENT JIT CHECKPOINT
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TRANSPARENT JIT CHECKPOINT
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RECOVERING FROM GPU FAILURES
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SUMMARY

Checkpointing based approach for DNN fault tolerance
Mitigate overheads with just-in-time checkpoints

User-based and transparent approaches



DISCUSSION

https://forms.gle/QZh1zRC I TVbugwAx7



| Model | #Params(B) | #GPUs | Parallelism | Framework | Model PC_mem | CheckFreq| PC_1/day | JIT-C
GPT2S @}D xA100 [ 4D Megatron-DS GPT2-S -~ {{0.042, 0.042~ > | 0.024 0.004 0.0024
GPT2-S-3D 0.124B 8xv100 | (2D!2P-2T || Megatron-DS GPT2-XL || 0.09) 0.078 0.047 0.007 0
GPT2-XL 1.5B 8xV100 | 2D-2P-2T || Megatron-DS GPT2-8B || 0216 0.186 0.111 0.02 0
GPT2-8B 8.3B 2x(8xV100) | 2D-4P2T || MegatronDS | [CGPT2-18BD[/03330 0.275 0.166 0.02 0
GPT2-18B 18B 4x(8xV100) | 2D-4P-4T || Megatron-DS | L/ 1| 0.07 / 0.068 0.031 0.005 | 0.0076>
ERT-L-PT |~ 0334B D | 8xvioo |\( 8D ) Megatron — ]
BERT-B-FT 0.110B 8xV100 |\ —8D Hugging Facg”| | BEBA-B- ||0.039 01036 0.026 0.0016 |0
T5-3B 3B 2x(4xA100) | \ FSDP PyTorgh
VIT A 8xv100 8D PyJGrch able 3. Checkpointing overhead percentages for
SyramidNet 0B ARA100 \4_/| FTorch eriodic Checkpointing baselines, assuming opti-

Table 2. Experimental workloads used for evaluation.
T=Pre-training, FT=Fine-tuning, DS=DeepSpeed. For paral-

mal checkpointing frequency, compared to JIT-
Checkpointing (JIT-C)



Project ideas / Anybody looking for projects!?
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NEXT STEPS

Next class: LLM Inference

Project Preference form



