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What is RASP
A programming language with expressive power equal to a transformer

Map - Applies a function to a vector

Sequence Map - Applies a function to 2 vectors

Select - applies a predicate operation to vectors K and Q over k_i and q_j, forming matrix 
S_ij

Aggregate - Given a boolean matrix and vector, use each row of the matrix to mask the 
vector and take the average over the non-masked values forming a column vector

e.g. aggregate(sel, [124]):
   F T T -> 1 * 0 + 2 * 1 + 4 * 1 / 2 = 3
   F F F -> 0 + 0 + 0 = 0
   T F F -> 1 * 1 + 0 + 0 / 1 = 1
   => [301]

Select Width - computes the average over rows of a matrix returning a vector                            
~ np.sum(axis=1)
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Tracr Inverse Tracr

def sort(keys, vals):
 lt = Select(keys,keys,<)
 pos = SelectorWidth(lt)
 sel = Select(pos,x.ids,=)
 return Aggregate(sel,vals)

Tracr
def sort(keys, vals):
 lt = Select(keys,keys,<)
 pos = SelectorWidth(lt)
 sel = Select(pos,x.ids,=)
 return Aggregate(sel,vals)
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Initial Results
PARAMS:         125M                    377M                                  774M                                            774MTripled dataset size

Added more variability
 

in Residual stream size









Next steps

Try distilled models that will generalise beyond tracr



Transformer Parameter Invariance



Next steps

Test meta model on a subset of BERT parameters?


