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Algorithm 1 Parallelization Based on Static Analysis of Data Movement
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Input: op_type: Operation type
operand_num: Number of operands
operand_dtype: Data type of operands
operand_shape: Shape of each operand

: Output: tile_info: Optimal tiling configuration

3: /* Step 1: Data Preprocessing */
: if op_type is ELEMENTWISE then

operand_shape < flattened 1D shape

5. else if op_type is GEMM then

Second operand_shape < transposed

: end if

. /* Step 2: Parallel Unit Construction */

output_shape « computed from operand_shape

Find minimal unit shape satisfying:
- Parallelizable (no data dependency between units)
- Input size 8-byte alignment
- Output size 8-byte alignment

/* Step 3: Tile Extension and Cost Evaluation */
tile_shape < unit shape
Compute max_extension_count based on unit shape and unit count
Evaluate cost of initial tile configuration
Add (tile shape, cost) to candidate_tiles
for extension_count =1 to max_extension_count do
Attempt to extend tile by adding one unit
if extended tile fits within memory budget then
tile_shape < extended tile shape
Generate tiles from tile_shape
Evaluate cost of the new tile configuration
Add (tile shape, cost) to candidate_tiles
end if
end for

/* Step 4: Search for Optimal Tiling */
tile_in fo + tile configuration with the minimal total cost
return tile_info
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