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. booster import Booster, GeminiPlugin
lai. lazy import LazyInitContext
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Partition layers

into stages

up to 47% faster

. ! AT ) Balance memory &
1. Partition a model in 1/2/3 dimensions

2. Distribute a model to many processors
3. Minimize the communication

communication

up to 24 higher

up to 130% faster
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Data Parallelism powered by Large—Batch Algorithms

All in N-Dim Parallelism System
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The world’ s leading deep learning training optimizer

Widely used in the industry
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(a) data parallel

(b) tensor parallel (c) pipeline parallel
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Model Parallelism

Existing parallelism for distributed
training



ANICO @ Colossal-Al

Weights

Input

(a) 1D tensor parallelism (b) 2D tensor parallelism (c) 2.5D tensor parallelism (d) 3D tensor parallelism

Tensor parallel
illustration
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Ring Self—-Attention
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(a) Transmitting key embeddings among devices to calculate attention scores

s T ) ) BT

(b) Transmitting value embeddings among devices to calculate the output of attention layers

* Inspired by Ring All-reduce

* Communicate query, key and value embeddings for self-attemtion caleulation
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GPU Memory CPU Memory

Heterogeneous system illustration
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Scaling GPT-2 with Model Size
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Sackbone Consumed

CMMLU  AGIEval GAOKAO
Baichuan2-78-Base From scratch 2.6T 4 57.67 45.76 52.60 v A 8.5B tokenZ#

Baichuan2-13B-Base From scratch 26T . 62.62 52.08 58.25

ChatGLM2-6B From scratch 14T . 49.40 46.36 45.49
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