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Background and Motivation

* In-Situ Transformer Inference =
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* Improved Efficiency  Cloud computing

* Enhanced Privacy

* Better Robustness
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Background and Motivation

 Memory Pressure Caused By Model Size
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Background and Motivation

 Parallelism Approaches in Distributed Inference

Model Parallelism
Data Pipeline

Parallelism | Parallelism Tensor Sequence Block

(DP) (PP) Parallelism  Parallelism Parallelism
(TP) (SP) (BP,Ours)
Latency
X X
Reduction Vv Vv '
Throughput
Increase v v Vv Vv '
Memory e
X X
Reduction v V_ ) '
- ot Communication Bottleneck!
ommunication
X X X
Friendly Vv '

Yuanxin Wei, weiyx25@mail2.sysu.edu.cn, Sun Yat-sen University 4



System and Methodologies

e DeTransformer Overview
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System and Methodologies

 Block Parallelism through Structure Decoupling

(1) Decouple an original layer into one (2) Build the decoupled Transformer model by stacking
decoupled layer: both the original layer and the decoupled layer:
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System and Methodologies

* Adaptive Placement Approach

Strike a balance among:

- Communication capability

- Computing power
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Evaluation

* Accuracy Experiments

- = = = GLUE MCdACC(%) SQUAD
BERT-Base (I =12, h =768, N;, =12, 110M params) Model Ny | Ny CoTA | SST-Z | MRPC | MNIT| Acc(%)
BERT-Large (I = 24, h = 1024, N,, = 16, 340M params) Original

Rerih \ \ 4043 | 9128 | 8456 | 81.59 | 77.54
ert-Base
1 4 39.85 89.45 80.64 78.80 74.77
4 * NVIDIA A800 (80GB) Iscouglhit 2 4 41.26 89.68 87.75% 80.54 75.82
English Wikipedia data corpus (2.5B words) Bert-Base i j :g%g 992?‘2301 gggg S?;Z ;28?
5 downstream tasks: CoLA, SST-2, MRPC and MNLI Ours) % 3675 | 9128 | 8358 | 8040 | 7482
from the popular GLUE benchmark and the SQUAD 4 2 47517 | 89.91 84.56 | 81.90" | 78.37"
v1.1 benchmark pomginal |l s100% | 91397 | 8039 | 8173 | 79.29
ert-Large
Decoupled 4 4 47.20 90.82 83.82 81.96* 78.85
Bert-Large 6 4 47.40 91.28 85.04 81.81 79.86
(Ours) 8 4 44.25 90.37 86.01* 81.85 79.88*

Comparable accuracy results
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Evaluation

* Performance Experiments

Edge devices: 4 * Raspberry Pi 4B
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