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LLM-Guided Evolutionary Search for Automated
Code Runtime Performance Optimization
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{ Original source cod ]

{ LLM direct rewrite x P ]

{ Initial population (P=6) J

{ Fit evaluation (JMH ns/call) ]
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Parent 2 — Init & wvariable setup

private int[] estimateFullPix(Picture ref, byta[] patch, int mbX, int mb¥, int mvpx, int mvpy) {
exactCallCount_estimateFullPix++;

final int mbX16 = mbX << 4;
final int mbY16 = mbY << 4;
final int planeW = ref.getPlaneWidth(0);

P gxe P~ 2 : i '
2 MM _‘n final int planeH = ref.getPlaneHeight(0);
, \ n final byte[] planeData = ref.getPlaneData(0);
final int side = (maxSearchRange << 1) + 16;
final byte[] searchPatch = new byte[side * sidel;

int resMvk = 0, resMvY = 0, resScore = Integer.MAX VALUE;

Parent 2 — Area loop & coordinate setup

for (int area = 0; area < 2; arsa++) {

Rewrite the following Java code to create a

i . R . fi:.nal 1:.111: atart}(i (area i g) : ;:ﬁ: ::ﬂg : (Eg; ;: g).

functionally equivalent variant with a il i srantt = eres = O (o >> 2
. 3 . . Parent 1 — Search patch & bounds calculation
different implementatlon style or logic e

- e e L S

structure for performance comparison. e paecSel - Hadh i (plonal w10

final int inPatchX = startX - patchTlX;
fipnal int inPatchY = startY - patchTlY;

if (inPatchX < O || inPatchY < 0} continue;
final int patchW = patchBrX - patchT1X;
final int patchH = patchBrY - patchTl¥;

MBEncoderHelper.takeSafe(planeData, planeW, planeH, patchTlX, patchTl¥, searchPatch, patchW, patchH);

Parent 1 — Core hill-climbing loop
int bestMvX = inPatchX;
int bestMvY = inPatchY;
int bestScore = sad(searchFatch, patchW, patch, bestMvX, bestMvY);

for (int i = 0; i < maxSearchRange; i++) {
if (bestScore == 0} break;

A 81..84 = SAD at {-neighbor of (bestMuX, bestMuvY) or INT _MAX if out-of-bounds
S minVal = min(s1, 52, 53, 540

if (minVal *> bestScore) break;

ZhtHe e (Crossover)

bestScore = minVal;

if (s1 == minVal) --bestMvX;

lse if (52 = minVal) ++bestMvX;
else if (53 == minVal) --bestMvY¥;
else ++bestMvY;

|

Combine the best performance optimizations
and logic structures from the following two
Java implementations 1into a single, o
improved Java method.

Parent 2 — Result aggregation & early exit

if (bestScore < resScore) {
resScora = bestScors;
resMvi = (bastMvX + patchTlX - mbX16) << 2;
resMvY = (bastMvY¥ + patchTlY - mb¥16) << 2;

‘

Parent 2 — Return statement

return new int[] { resMvi, resMvY };
}

e/ EBEHEE Parent2 ~ @EERJEE Parent1 o LLM TiIES B g » mMEi5XEH
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Initialization / Declarations
Return Statement

Core Search / SAD

Loop Structure

Boundary / Clipping
Other / Uncategorized
Motion Vector Calc
Memoary / Patch Buffer

Math / Arithmetic
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Branch Reduction/Refactoring 431 (39%)

266 (24%)

Variable Reuse / Scoping
Loop Unrolling

Logic Consolidation

57 (5%)
52 (5%)
51 (5%)

Redundancy Elimination
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Math Simplification 28 (3%)
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