Row-major order and column-major order

Note: zero-indexing

E. W. Dijkstra, "Why

numbering should start
at zero" (1982)
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Why is storage order important? (Caching

® © cache miss!  (spatial locality)
B DEBEED

printout of values:012 345 Row-major order

H

cache missl!
4 of3fi]4f2]s
printout of values:012 345 Column-major order




Memory address formulas
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Higher dimensions

Suppose a D-dimensional tensor with shape Ny X N, X ... X N_,
dim d is indexed by i, ||i, € {0,...,N,—1}||d € {0,...,D — 1}

Row-major order: index =i, +N, -, »+N, (... +Njip))

Column-major order: |Index =i+ Np - (4 + N - (.. + Nyoiy 1))
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Zeroth dimension is contiguous



Conventions in different languages

Column-major order:

FORTRAN
R

Row-major order:
C

C++

MATLAB

Julia

Pascal

ML Libraries
PyTorch

TensorFlow Alternative: lliffe vectors
Many libraries (e.g. NumPy) support both




