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JUST BUY NEW HARDWARE 
AND YOUR CODE RUNS FASTER

Year Year

Wild Performance Ride (1980s–2010)!
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MATRIX-
MATRIX 
MULTIPLY

for i in range(n):

  for j in range(n):

    for k in range(n):

      C[i][j] += A[i][k] * B[k][j]



MATRIX-
MATRIX 
MULTIPLY

60,000X 
slowdown!
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TOO HOT!

TRANSISTOR COUNTS 
STILL INCREASED

Year Year

(MOORE'S LAW) (DENNARD SCALING)
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58% of runtime 
in native code

2GB 
allocated 
in native 
code

83% of 
memory 
activity
"sawtooth" 
pattern

250MB/s 
copying

already a 
numpy 
array!

converts to 
numpy 
array
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memory_profiler: ~300X slower 
(from 5s to 20 minutes!)
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delay

(VIRTUAL TIME)

function time

foo 2
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+ ~no overhead!
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