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Old Path: Full Op Strategy

Tries to do too much in one function
● Enumerate N-D mesh strategies
● Filter out bad strategies
● follow-the-leader approach 

(premature optimization) 
● Compute redistribute cost



Problems

1. Difficult to add rules quickly

2. Hard to prove you’re not missing prop rules

3. Difficult to review correctness

Result: Error Prone Strategies



Example

New Rule

New Branch



Single Dim Strategies

● Takes advantage that each mesh dim is independent
● Separates two concerns combined in OpStrategy

○ semantic correctness—valid input/output sharding combinations for an operator
○ search‑space pruning to avoid combinatorial blowups on N‑dimensional meshes

● Op provides valid input/output sharding rules for a single dimension
● Single dim infra takes care of expanding across full mesh, selects lowest cost 

strategy





Composing Across a Multi-Dim Mesh



Strategy Validator

● Run it before migrating 
ops to find missing rules 

● Run it after finalizing rules 
for set of ops to verify 
correctness



Strategy Validation Example

python -m 
torch.distributed.tensor._ops.strategy_v
alidation --op argmax

● Detects incorrectly implemented 
rules

  Comparing operator: argmax                                                                                                                                                                                       
  
=============================================================
========                                                                                                                                     
  Found 1 OpInfo(s) for 'argmax'                                                                                                                                                                                   
  World size: 2                                                                                                                                                                                                    
      Processing 18 sample inputs...                                                                                                                                                                               
                                                                                                                                                                                                                   
=============================================================
========                                                                                                                                         
  COMPARISON SUMMARY                                                                                                                                                                                               
  
=============================================================
========                                                                                                                                         
  Total samples processed: 16                                                                                                                                                                                      
  Total combinations tested: 384                                                                                                                                                                                   
  Elapsed time: 1.87s                                                                                                                                                                                              
                                                                                                                                                                                                                   
  True positives (both agree valid): 32                                                                                                                                                                            
  DTensor incorrect: 3 rules over 12 samples                                                                                                                                                                       
  DTensor missing: 0                                                                                                                                                                                               
                                                                                                                                                                                                                   
  --- DTENSOR INCORRECT (has rule but ground truth invalid) ---                                                                                                                                                    
                                                                                                                                                                                                                   
    [aten.argmax.default]                                                                                                                                                                                          
      P(max) -> P(max)                                                                                                                                                                                             
        Sample 0: [[4, 3]]                                                                                                                                                                                         
        Sample 3: [[8, 4]], {'dim': 0}                                                                                                                                                                             
        Sample 5: [[4, 3, 2]], {'dim': 1}                                                                                                                                                                          
        ... and 9 more                                                                                                                                                                                             
                         



How to Contribute

● Add ops that aren’t currently covered by DTensor

● Add single dim strategies for your custom ops
○ Create OpInfos 
○ Use Strategy Validator to find new rules
○ Implement strategies
○ Use Strategy Validator to verify correctness

https://github.com/pytorch/pytorch/tree/main/torch/distributed/tensor/_ops


