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Basic SGEMM

Square sub matrices 
are stored in shared 
memory 

Each thread outputs 
one element of C
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Jacket 1.4 SGEMM
22 sub matrices output per thread block

Each thread produces 2 rows of c

Non-square block sizes (bx > by) 

a,c in registers | b in shared memory
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Jacket 1.5 SGEMM
33 sub matrices output per thread block

Each thread produces 3 rows of c

Non-square block sizes (bx > by)

a,c in registers | b in shared memory
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1. Load  b  from texture B → shared memory
2. Load  a  from texture A → register
3. Re-use  b  in registers
4. Perform outer product:  c += a * b  all in registers
5. Store c → global memory

Ex.. 3 vectors output per thread:

Putting registers to work
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Heuristics
How many threads per block?
  - Problem size / (block size * number of outputs per thread)

Sizes of thread blocks?
  - As large as register usage allows
  - Ideally a power of 2 (odd sizes can actually work, but are slower)

Shape of thread blocks? (for matrix multiply)
  - Square: mathematically optimal, handles general sizes well
  - Rectangle: can optimize for linear memory layout

Account for register spill?
  - Watch output of --ptxas-options=-v

Chuck Norris doesn't 
optimize code...

code runs faster because 
it's scared of him.
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