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Training / Inference

• Step 1: Tokenize 

• Training: 

• Step 2: Forward / Backward 

• Step 3: Step 

• Inference: 

• Step 2: Forward 

• Step 3: Detokenize
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Vanilla Training

Training - An analysis
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Vanilla Training

Training - An analysis

Peak Memory O(NL)

Runtime O(N2L)
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Activation checkpointing

Training - An analysis
Detokenizer

Layer

Tokenizer

Input Text

Output Text

Layer

Layer

Layer

Layer

Layer

N

L

Peak Memory

Runtime

# forward calls



Activation checkpointing

Training - An analysis

Peak Memory O(NL½)

Runtime O(2 N2L)
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Activation checkpointing

Training - An analysis

• What is N is large? 

• One GPU no longer has enough 
memory for activation checkpoints 

• Solution: Sequence parallelism (next)

Peak 
Memory O(NL½)

Runtime O(2 N2L)

Layer

Layer

Layer

Layer

Layer

Layer

N

L



Vanilla Generation

Generation - An analysis
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Vanilla Generation

Generation - An analysis
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Training and Generation
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Vanilla Generation

Generation - An analysis

• Vanilla generation is 

• SLOW 

• Solution: Caching (later in section)
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