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Checkpointing: Trade Time for Space DTR: Checkpointing is Caching

B Features Workspace memory
B Parameter gradients M Parameters

input input-grad Performop(op, args): Rematerialize(t):
Note: Performs op(args), rematerializing any op, args := operator and arguments that
evicted arguments. Wraps every operator produced t (from metadata)
TR invocation. return Performop(op, args)
onv-bn-relu Exclude members of args from eviction
°°"V'f2?\;ae:g backward conv-backward for any evicted arg in args: AllocateBuffer(b): .
Rematerialize(arg) No_te: Wra,{ys every memory allocation.
conv-bn-relu buf := AllocateBuffer(size(op(args))) while available memory < b:
conv-fbn-relg el res := call op(args), store into buf Performeviction() .
. Permit eviction for members of args again return new buffer of size b

—— data dependency ] Memory allocation for each output of op, Update metadata for args and res
same color indicates shared memory. return res

bn-backward

Total memory consumed
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Deallocate(t):
Note: wraps every tensor deallocation.

1 » : . : Performeviction(): Heuristic decides policy for t (e.g.,
The memory wall” (Jain et al., 2020) Past approaches: Static plan (Chen et al., 2016) T e e T e e
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Theoretical Results Execution Trace Before

Reduced (compute-memory) heuristic, 24n memory (n=80 layers) Reduced (compute-memory) heuristic, 24n memory (n=128 layers) Reduced (compute-memory) heuristic, 2/n memory (n=200 layers) Computing t, with MEMORy bUdget 4:
B .‘ & t, = Performop(op,, ts, tg)
[ts, tg become unevictable]
Rematerialize(ts)
Status t; = Performop(ops, tj)

I:L”:d [t; becomes unevictable]
— AllocateBuffer(ts.size)
PerformEviction() #eg, t,

' . ] [t; becomes evictable]
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Train N-layer FF network in Q(/N) memory and O(N) operations! No static planning!

Heuristics: The Brains of DTR Prototype
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[Cost over dependencies ]

def co(t) + Zt’ee*(t) co(t")
DR m(t) - s(t)
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Near-optimal performance in simulation!
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