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ABSTRACT

Code performance optimization is a critical issue in software engineering. Inefficient
code not only increases program execution time and computational resource consumption,
but may also affect system stability and user experience. In recent years, large language mod-
els (LLMs) have demonstrated strong capabilities in tasks such as code understanding, code
generation, and program repair, and have gradually been applied to automated code optimiza-
tion scenarios. However, directly prompting LLMs to optimize code often leads to problems
such as unclear optimization goals, difficulty in selecting appropriate optimization strategies,
and unstable results. To address these issues, the SemOpt tool combines LLMs with static
program analysis by constructing a library of code optimization strategies, generating Sem-
grep static analysis rules, and using these rules to locate potential optimization sites, thereby
guiding LLMs to perform code optimization.

In this thesis, we extend the original SemOpt framework by focusing on its strategy ac-
quisition pipeline. The original pipeline primarily relies on extracting and summarizing op-
timization strategies from code commit histories. We design and implement a method for
extracting optimization strategies from books and technical documents. This method uses
LLMs to identify knowledge related to code performance optimization from natural language
technical materials, extract strategy descriptions, applicable conditions, optimization goals,
and example code, and then transform them into structured strategy representations that can
be used by SemOpt’s subsequent rule generation and code optimization modules. With this
extension, the source of optimization strategies for SemOpt is no longer limited to GitHub
commits, but can draw upon a broader range of textual knowledge sources.

The main contributions of this thesis include: analyzing SemOpt’s original commit-based
strategy acquisition process; designing a document-oriented strategy extraction pipeline and
a structured strategy format; implementing the functions of extracting, parsing, filtering, and
loading optimization strategies from books and technical documents; and demonstrating through
case studies that the extension supports obtaining strategies from non-commit sources and ap-
plying them to code optimization tasks. This work improves the openness and scalability of
SemOpt’s strategy library construction, enabling it to leverage richer sources of software engi-
neering knowledge and laying the foundation for building a multi-source knowledge-driven

automated code optimization system in the future.



KEY WORDS: Large Language Models; Code Optimization; Static Analysis
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for (int i = 0; i < N; i++) {
for (int j = 0; j < N; j++) {
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}

A RAE o B 2
for (int ii = 0; ii < N; ii += B) {
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}
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C++;

}
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KR AR Rl BEgR D 73 ST RO R P . B8, 2 5 HAEAT RIS AR ML 1A 4
T RIIEAT I A5 73 A o
STOKE 4 £ Gt — DB LA BN RIS 2 o), AR o BT BLS
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best(e) = min (cost(n) + Z best(c)) : (19)
(n)

nee cechildren(n
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def count_common(a, b):
ans = 0
for x in a:
for y in b:
if x == y:
ans += 1

return ans

AL N

def count_common(a, b):
b_set = set(b)
ans = 0
for x in a:
if x in b_set:
ans += 1

return ans
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Hrf, P FRORE t RV, I Ron i sifliitie &, FRRRBESE, Bl
GmiEEE IR BTSSR BATIN ), VEREHIHT S A,

I BB A KR B A AT ACRS 0L 1) O3 3500 R %A 55 A — IR e 2 A Rl
A, R e JRan AR Ja R ORI ACS . 2R1, IXRP T SAF AR A . B
M FEZ DM BB IE, —RMAEBURMEE BRI RN, B8R R84 pE
A B E S PR R AR, B A i I B eV Al R LR A

PRIEE, S HIAE FE T foHs S 5t #8 R A R LA 51K 5 204 1 72 - LangPropl 1
Horh—Momk, e KR S A A AR I PAT S, AR TES A R (S
EAEREFRRREAT VY, ERRR PR S R e R S, AR e s s AU O . 2
P RE ] AR IR N :

F, = Eval(P,, D), (22)

Piy1 = LLM(F,, ), (23)

Hrb, D IORMNREHR S, Fy, FonPPE B 207w, KiE S AN
RN — IR PEARRS A e 10 AT ABEBON — AN i AT 188 S i ) LA AR A 7

SBLLM #t— 30 MR A LB L. BN, RIS I A A B AR
KAE SRR — P, 10 I 8 AW R BN AL S 4 i e A U5 . SBLLM #4K
MRS RS, EERABE=AHEIY: ETHITERAREALRE. A8
Rt ke R, DL E A T R A B 4E SR . R AT Dl R Oy

ENE
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Piy1 = Select (P U Generateppm(Py, Ry)) (24)

Hrp, P, RonEh t RARIEIMIEF R G, R Ko R A I8 IR s
3, SBLLM AN KA B AR A i Y, TR 97 2 MR A /7, IR @I ST SRt £ AT
tizal ok IR

BRKE, KIS AR TG MM BRI Seblas o2 itk BAa iR AR
o ERENS ELALERIEACAS, AENERI A B ARTE S OUAL RN, RENS A BTG BRI Ry B A,
I HREWS 8T S AT ISt . 2R, KB SRR AF A o BRI AL, 5 s, AR
ARG LN, A RANFLEN APT BB IR RS 72 4. ook, A ) e eh iRt B A AR AL A
o AT ERMREOL N ATSS . B, BERLE R sk = R ORI R,
EAFEHAIWEA S AR T & ERE —EER. &Ja, MUREINATCE 58 & fRETE E
Tk, DONINAAEAE JEI 8 i A Fa AT O

R, — AN RMATRT R R KE S A S GREF Ir BORE & . KBS A 5T
BRI AN A RG2S, TS A AU DLHES IR 38 EBIL ] 97 07 20 R AR AT O,
PEACER IR RS . AEIX— T 50 R, SemOpt &t 1 oR1E 5 1A 55 5 T 1) 62 23 17 AR
25 ARSI HESE

SemOpt (1% 0 BARIF A2 BRI R KR SRR “ A IX Bog 7, o2 S8 LS i 5
PRAXHE S A A SR i, P A Rt S 1) Semgrep #RAS /0BT RN, FHIX LS R NIAE H A
Fe e AL TR AARAS P B, e 1A P R 5 AR R AR A xS A i PR A R . LR vl A
REYSE

Commit — Strategy — Rule — Location — Optimized Code. (25)

A, — MRS ] LIRS N

S = (Precondition, Trans formation, E f fect), (26)

Hrr, Precondition FmZEMEH HTE M, Transformation Fos BARIEAR
Hi R, Ef fect Fon TR B RS o A 7B FU 140 7 H At e o R L6 A7 18905 A2 1%
MG AT B R A

Match(P, Rules) = {l1,l2, ..., I}, (27)

Horr, I FostE R Pl il e i & . B s, KR S B SRS S TR S T

F12 T
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XA AL B BEAT S -

P’ =LLM(P,1;,S). (28)

5 A0 H KB 5 AR AL, SemOpt (AR ATE TR AL I BB T %, R
A B HRAE, MEs B A RIS A S T A LA A 5 1% ek TR (0 75 920
bt SemOpt AT HE 5 1 R ik 1, DRONBRAARS S B RE SR A K, A UERCANF
BN g R . Ak, SemOpt R LA 9% G s B A DU AC AR 5 B TE SR A
AR e Z 1] IR AR o

2.8 T HSA L

gi bk, ARSI TEZ I 7 AN TR Bt o, BRI SEaUfm,
PLgsz il HREIRTE SR R R . gt N5 ikm . fase Honl ik, {H
Wi X2 h, FaTillAR. B UM REs IR RISE L 238, (Hif
FRR A B AR FEVE [P o A% STl a5 >0 T IR AE 6 Otk g B4 5 R SN SR, (ELIE MO
TRFAE, I HAE L E B2 58 AR 2 A

KB F AR ARBRACHT R TR T RetE. EA1RE IMARRDIE S, R B RE 5 A
W IFEREBCRTE B S . AR, SRARMRIE SRR AR IERIEA 2 . A1k
ANRTPEAPE RN o AN AR E 55 IR (AL, ST OB 1) AN A2 ] IR B KR S AR R R S
PEACARES, 17 A ] A5 K1 5 R AR A A AL I R B mT 5 . WAl . ASCIERAE
SemOpt ffIZEAll EXFHBEAT 19, 22t BRI R R A S F S 0 i AL R

b
»
=)
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3. SemOpt FE/T4E

SemOpt & — A4l & K1 5 R S5 SR 2 i B s e RS e i HH s AR
BRI SR A b U5, T S iR R SR A B e R P S AR e 45 2,
H R AR AR A 25 SR . HRYEJF RS, SemOpt i = /M- 4 SRISER AR R
s AR AL 25 12

3.1 BRI

SemOpt HIFERFRE F] LAREEE 9 “ SRS HR B — RN AL sl — ARG AL =AFrBe. &5k,
ARG NE LRSI A R A = B, R ORIE SRR S5 L A g . BEJS
RGNS SUHIT SR AT 22K, TR RIS 2. LIk, SemOpt B X AR AL FE g A=
X N ) Semgrep BTN, T 43812 SRS RIS 450 . B, (EACERAR AL
TUHE, RSIEATIXEE Semgrep M|, & ORI ILAARID By, JH44 IR a6 0RS . VLS AL
BRI L R A KIS S, A A S ARG

X — R A% O AR RN RS 5 AL (0 AR BR A 5 2R e ) AR S e i LR
VLI HE J1 45 & 2K . Semgrep A&y SCHpil it B & XHUNHR AL, FFLL YAML #i
M7 R ZZL A pattern. message Al metadata Z5(5 5., R AT A N SREBE 1E F 26 R TA
TH.

3.2 SRESEERIE

FEH—HrB, SemOpt MIFEIH 1 Py siACRS 52 2 SR LR A SR8 2. i TR
WiREE, RGIREEBESETRE . BEUEME . $250E B diff XHENE. s, KiES
B HR X LA B S5 1252 S FT AR DL A SR, 451 G e B S5 A W U P« 9k B 505
PR A APT B3R B 4wy A 7 1

N T B G TR AR K B B R, SemOpt 2t — 30 X RIS IR AT 1A B AL R OR,
Fe IR SOMLRE AT IR . SRR g — A SR BE v] AR A — M S S AR A
IXFEAS AT DA/ S P RRARE, 9 BRI S SR A e A UL ) T4 . SemOpt Ji 304
X85> Fr AN strategy library builder, B SRS FEM) i 25 o

3.3 A AT AR R

58 B, SemOpt 2 SR M B A i B3 R0 A0 SRS A Bl Semgrep BRAS ZHT AR . 1Z 60
W] I P 2 it 5t Ak SRemes m) DA FH SR e ARG g A vb o fltm, AR AN SRS “AEM
% SRAB HR I e I W7 S T B R 2 A7 8 S IR D) 3t 7 EE DT HE B A e e A JR RIS S5 1Y

14T
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FAFEA]

SemOpt {4 FF K15 5 AR 4 Bh A= Bl iX £ Semgrep MU o AE Alid B2 AN 2 — ik 58
A2 B AR S AT IRAIEAN SO A 2D R . 0 SR AR B RN A7 AR VA A DR BTGV 1R
WHIEAT, RAESRHERE B R GEE KE 5 B, JREORILE IR i X —id #%2, SemOpt
¥ B IRE TR AL SRS F2 Ak AT DL E B4R AHD (R 2 23 B A

3.4 Rt

FESH =B, SemOpt KA il H) Semgrep FiM M A SR AL I H . RGN
Ja, AT IS BT AT ACRS Fr B AL B DA SO BRI AL SR . B, SemOpt Myig g
i, R e A AR B E AL SR — Rl N RTR SRR, EORBARLAE OREF IR A 1
SCHITHTER A2 A = ARG .

5 HEARR O S B A ARADAA L, SemOpt MR AL IS FREE I A . AU TR 2R
BB E A IR, AT EBETHIRRZR AR e 5 20 F i 2
ZARATZE Y TR B ARG S, R BB GSTRYE BN SGE AR S . R,
SemOpt AEWEAE— e FEE B FRARATE 5 AR AR s R I AR HE

3.5 VEAR R

SemOpt )32 BHF & “RmELESE” A “AUBA R 4B, 248 RAG J7 il
RSO ZR 7 AR, (RSB EAR LA A — 5 1 AR R A SR B, TRVE
AN ARt ] BE L 2 ] — A4k JB AR . SemOpt JUI i 3 #4285 40 B A0 U1 221 ) 55 5 P40 325 P 2% 14
N T B AE A b A I E AR L2 . SRR SCSEER 7R, SemOpt 7 151 MRS
{145 &, Mtk Direct Prompting. RAG F1 RAPGen 532k 77y UG T 3 @ s sh AL 3 s
FEHSERM C/C++ BIH P, gk —EERERT).

SAKRE, SemOpt ffit | —FhEIHMW Y B i ARG TR : e EA &L
ARAFHNE , PR SRS AL RS BT R, e Ja R 5 A AR O 51 5 KA 5 AR R 56 AR
o XA NA LG EENFFEMEAR SR R B SRS S it 1 Bl A9 e TAE
1EA27E SemOpt iR 5 commit-based TEHE IR T2 4b, 5] A\ document-based HH& $2 UL
i, AL S P RE R IR SRR T iz IR AR AN

E15]
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Document Collection Text Chunkin | LLM-based Strategy Extraction Consistency Filterin
o & Conversion 9 o e (Multiple Runs) 0 ¥ 9

= Chunk 1 Run1 & Strategies S Runl
(5[] Books r ’ (o 4] l L = @ 5 (1SON) (ISON)
| . J

= =
Technical Docs e [\ N Ly Chunk 2 ( \ Runi> o [2B strategies Run 2
(o) =3 | Chunki |- : (JSON) = usoN) = -
plain text | s
APl Manuals ) AaSSS
TXT \
Ry

A

TXT » ad Keep strategies Reliable
Web Articles Plain Text AT i Kx b, D\ Strategies Run K appearing in Strategies
o ) (JSON) (ISON) all runs (JSON)
~ — =
6 Code Normalization e Semgrep Rule Generation & Validation Output

(Convertto C)

m Pseudocode |

. Document-derived
-> @ % Strategy Library
(with Semgrep Rules)

— Strategy (JSON) | Validateon [
Before Code
Narm

i
* Name k
| Must Match
'g Python [ @ - C Code | + Description (> > . at
¢ ! (before) | + Precondition | <>
& i . o 5 P
=> lava ! = * Before Code (C) Validate on + High-quality strategies
e i -3 + After Code (C) LM SemarepRule o e cant | <. .| .
! Conversion /> A (YAML) * C code examples
s e Mast Not Match (before & after)
ode I ; g
(after) | 1 T « Validated Semgrep rules
Extracted Code 7| (R \_ frotmtished gmsts orrviracite. ) * Ready for SemOpt pipeline
Convert all code examples to C language Rule must match before code and not match after code

B 40 R SO AL S SR B R

4. HEEXERRARBEIEE T A

J54f SemOpt 2 GitHub S8 JFH I H LA IR S I PL A Sms,  FRA5 SR e fb
9 Semgrep F# SR, A TR SRS IRAL . 27 IRRENS NS R S 27 21 A4
2206, ESRIRIE TR SR AL . SEbr b, V2 B ME AR R R I A —E LA
commit [ B, MRAET AR B30 APT 8 H B WA RE AL Tt
N SemOpt HISEME R, A SCBETE T — i F SR LA SRS SR IS 7%, i R SuRe s
MOCAG R IR AL SEms, FR# B2 N SemOpt JEA 1R A= eI AR IS AR AL AR -

41 BARE

ASTHER BRI E 4.1 P, EEOFESOMTALE, SOR-B. SRR, 5
m ik A RLVEAAT Semgrep ML RN DR B 5G, REIA P EE BRSO 460
SO BB JE MRS SO S5 AR SCAS K R He ) 00 s T30 B B R A SO B
ANKIEFHAL, ERAR M P B fL AL SR mG, I 42 gt — JSON M Xfar s AR5 X [A)
AR BLEHT 2 RIS I, R R 2O R R LSS, DR ROE S L) e
isgmn; ZJa, Reskng S EEE CE S S —H oy CIESUY; &Ja, STl
A5 2 ) S s A= joxs B2 ) Semgrep AU, 38 LAk i Ja ACHS X AR E4T 380

E16 ]
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4.2 SCRETRALER S SCAR 7B

1 FAS R BRI SO S G5 AN, A SCE S0R 56 BERLGE — B O SO TS
o X T EPUB AR UM H5EE, ORI S HA BUSIHN S 454, PRI T DU I 55 B
BEATYIZ> . X PDF A% WSO, T HSORSS AT REARR 2, A S EARYE SO KL
BUig 10 FAE SCe B REAT DB, RO S A — AT B MRS s 1] TR T

SCAR B H R R N RV SRR BTN SR, (RN OR B R 0 1A UL
Bo ARKISCARTAT B 3 BUR AL 2 AT, K6 ) SO T e sk /D S B 7 A R 3
P, ASCHEDI o WAL SE DR KR B A 7R G B 5 B o A SRS SCASBROR R A AE e 1)
VSO, 51 0 SRS A 1 R R AR R AN e 38, AR SR 3 3] o SC VR T 5 AR ) Wy
AT T R BOCATIIE R, FRRE R A HEAT SRSl

4.3 FTOKIE E AL SRS Hih HY

FESLAR GG, RSO A SOR PN RS SR, ZESRAEARE I i 5 A 1 g
RACAERBINZS, FE4m S ML 5 . 5 M\ commit FHEHCRBEAE, OB A R AL TR
L ERE S AL, nTRe S R AR I A st IR T Rk, A
SCEORAER AR ISR 44 PR, I 75 EHEBURIS A . @ %15 b Ais . Rk jE4R
R RS 7 R 455 R

AR T ISON ARy dems A7fgidk 2o 5% SRS A0 35 40 F - B

« name: ALK

. description: SRESHERIE SRR,

. precondition: SFEMEE &M

« before_code: RALHTAUAYERACADH;

- after_code: fifb/a SRR

. optimization_summary: fEALEENEE 45,

« doc: SRUFEICAY:

LA RSB SRS 1 B ARTE B AR N S SR R DAAL B ) SRR A .
TAERTE S AR B A SO B R e SR S M A AL S, AR ST T G — 1 SR W 4l
HY Prompt. % Prompt £ SRARAYHR B A VRS GBI LAk sng, I LA JSON £ i e
A SR AR AL 2R SR UART R ARAS DA AU 2 o JE e ] E A%
3 FTRARBAR S AT A, RS TR il A5 2 S 2\ SemOpt FFLIN A= BiiAzE . B

& Prompt 4 Listing 1 ffrx CRIFESCHE TG B, RS B 3D .
F17 30
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You are a professional code optimization expert. Please extract all

optimization strategies from the following document content.

For each strategy, extract the following information and return it in JSON

format:

1. title: Strategy title

2. description: Detailed description of the strategy

3. category: Strategy category (e.g., CPU optimization, memory
optimization, I/0 optimization, etc.)

4. precondition: Conditions must be satisfied before applying this
strategy.

5. code_before: List of code examples before optimization, each containing
language and code

6. code_after: List of code examples after optimization, each containing
language and code

8. optimization_summary: One-sentence summary of the optimization

Requirements:

The optimization strategy must take effect at the source code level.
Preserve the sample code provided in the document without modification.

Only extract the strategy in which the sample code is given in the

document.

If the strategy involves assembly code, ignore it unless the example

uses inline assembly within C code with __asm__ blocks.

The document must provide source-code-level example code for each

strategy.

The strategy should be able to apply to C code.

Return only a JSON array in the following format:

"title": "Strategy title",
"description": "Strategy description",
"category": "Category",

"precondition": "precondition",

%18 ]
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"code_before": [
{"language": "c", "code": "// code before optimization"}

1.
"code_after": [
{"language": "c", "code": "// code after optimization"}

1,

"optimization_summary_final": "One sentence summary"

hy

Document content:
{text}

Listing 1: F 13X 040 SRm& Al L Prompt

4.4  ZIRENS Bk

i1 TR 5 AR S BB AR i AT e 7 AR L) 5E, AS SO [F) — SCARHREAT 2 (OIS 58
W IR o A S DS FEY A [ SCAS PN 2 FAR TR A QSR (B DR B A e R P 1 — 5
Z5t. BEJE, RGUH 2 K IIE 2K SRS BEAT X R AL, R OR B R 2 IRER T R 2 B
(R SRES

HART S, ARG SIS A FR. SRIERA . & F SR A 2 3 2% SR 2 75
AT AR AR . B RS S SR A — R AE A R B, T A 2 Rl R B B
A W IZ SR A5 LU, IR g HR, AR B R SR AE 22 (A il P B Bl S X
oK, U0 B 22 SR BE AT ek B AR SO, i AN AR I AR R AR FE N A I X R
PR, TR SRR R B RO R R K R SR 2R S B

4.5 AR BIETELL

MASFE RIS SR B 7= 49 F A — € R 8 ELEH T~ SemOpt. #8170 BB AT
AIREA DI ACEY, AT REfE M Python. Java BHAIE 5Kk, HT A E S A oA
DAL EE ) C 18 5 A, A 2O I e A s B AT I L AR 2

X D9 ACRS AN SO R TE 5 AR AR Oy LR K C 1 5 A0S X T HAh g e
B E RS, SR ORI A AL AR, JFAE RO N C 18 5 A R fE T,
PR 5 L [ I o R DA T AN CAL S5 0 C ACRYS,  DAME JR 2225 R Semgrep RN . %D BRIFANES
RAUNS —EREBAF N e B P IOLIZAT, HFEERERFIREGE, RERXRIEW, JFae

19!
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A ARIACAL BT AR G544 1K) 22 57t . LA Prompt 401 Listing 2 i
You are a professional code conversion expert. Please convert the
following SOURCE_LANG_PLACEHOLDER code into equivalent C language code.

Requirements:

1. Keep the logic and functionality of the original code unchanged
2. Use standard C language (C99 or later)

3. Keep the code style clear and readable

4. If the original code uses language-specific features, implement

equivalent functionality in C

Original SOURCE_LANG_PLACEHOLDER code:
" "SOURCE_LANG_PLACEHOLDER
CODE_PLACEHOLDER

Please return only the C language code, without any explanation:
Listing 2: FH{ TS #2 (1) Prompt

B, an RSO g H K SR S B ARG T R AR RIA A, B R S
MRS, RGEEk LSy CHES TEAUDIER, A AT AS 65 753
WNESIE, FEARRREARRIE XS BIEI L. XA B ARD =1 A] DAE y Jm 45
Semgrep KA BCANESIE A -

4.6  Semgrep F A a5 5k

FEAG RIS SIS C i S AR s Bl Ja , A — 25 42 oS B2 Y Semgrep s 7 A it
. Semgrep MU A1 A AT H ARG /& & A7 AE S AL AT AR AR B R . 5
VL ECANF], A SCESR AR B R [ 3 /2 P AN 26 e B —, U ML RERS A 00 S e 1k
A 55—, AUASSIAG It A AR Ja BOARAD o SXRE T LR S R 19602, S B e s
AR PR RN T ZE AL . BEARIRAE LA 4.2 P

R A sl R TR F KR SRR SE Al RAARUAR Y SR iR . & 26 A . DAL AT AR AN
PALJE AR A k145 Semgrep BN . BEJG, ZHR G0 mIEIALRTARSAIDLAL J5 A5 L1817 1%
R o G R TE A I LA BT AR, U358 W RIS 7™ A B AU R, 7 2 E A
aAE TS AR SR SRS DAL JE B AHS U358 A R A i DX IR s AR AL JR A
BHEE DB RARWAL “ILRIACHT RS A “ALECTEA 5 GRS RN,
AR o RIS, QR AR R e g 19 B Toik B UL R BICAS, &2 ulRAE RS

B 20
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SR AR, BRI A 1R A5 B A B Semgrep AU . 2 K HIAVAE H 24
JRR AR AT 5 25K, B 221 AL 5 22 IR U AT o225 RS e Xk A DU gl e L SRS 3 7. X
#i43 prompt U Listing 3, 4 Bz~

You are a professional semgrep rule generation expert. Please generate a

semgrep detection rule based on the following optimization strategy.

Strategy Information:

- Title: TITLE_PLACEHOLDER

- Description: DESCRIPTION_PLACEHOLDER

- Optimization Points: SUMMARY_PLACEHOLDER

code to detect (the "before" code pattern):
C
CODE_BEFORE_PLACEHOLDER

optimized code (the "after" code pattern):
e
CODE_AFTER_PLACEHOLDER

Please generate a semgrep rule to detect locations in the code where the "

before" pattern is used.

Rule Requirements:

1. Use YAML format

2. Must include id, languages, message, severity, pattern fields
pattern should be generic enough to match similar code patterns
Can use semgrep's metavariable syntax like $VAR, $FUNC etc.

Can use ... to match arbitrary code

languages must be ["c"] or ["cpp"]

N O o N

the rule should not detect the "after" code pattern (to avoid false

positives)

Please return the YAML format rule:

T Tyaml

H
~
=)
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rules:
- id: opt_strategy_X
languages: [c]
message: "Detection of optimizable code patterns”
severity: WARNING
pattern: |
// Your matching pattern

Listing 3: F1-+ Semgrep 4 /&[] Prompt

You are a professional semgrep rule generation expert. The previously

generated rule has errors. Please fix it based on the error messages.

Strategy Information:

- Title: TITLE_PLACEHOLDER

- Description: DESCRIPTION_PLACEHOLDER

- Optimization Points: SUMMARY_PLACEHOLDER

code to detect (the "before" code pattern):
e
CODE_BEFORE_PLACEHOLDER

optimized code (the "after" code pattern):
e
CODE_AFTER_PLACEHOLDER

previous rule:
T Tyaml
PREVIOUS_RULE_PLACEHOLDER

error messages:
ERROR_MESSAGES_PLACEHOLDER

Please fix the above errors and regenerate the correct semgrep rule.

$F 22 W
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Note:

1. Carefully check the YAML syntax (indentation, colons, hyphens, etc.)

2. Ensure the pattern is a valid semgrep pattern that can match the "
before" code and does not match the "after" code.

3. Must return a complete YAML format rule.

Please return the fixed YAML:
Listing 4: 774 1% i ) Semgrep 4= 1% ) Prompt

UL PG T AU P AT ol SO RO ARHE A7 05 commit o105
S0 1FC, LB A 5 B UG R S s 0 L R0 5 AR K
HEATRUEHE, P L2 R Semgrep MU TE BEAE S A UG I 1, AR IR 45
AL B R

4.7 5 JE4A SemOpt f5% &

KRICTTEIFA AR SemOpt HEEMRAALHELL, T R4 H RIS IRIBOR IR . JF 4G Se-
mOpt ¥R 32 Eok B J SRS IL 242, J8 T commit-based strategy mining; A3 5]
A document-based strategy extraction, ¥ 54tHE1 M F5FE A E AR SR H IR B AR o P
RAIRIE RA BAMK R AR IRAE RER8 S ik FL LT H AR e i, TP 4 A0 SR 18
BEERGA. FUHRACEIR . KR SEIg B2 N SemOpt J&5, RG] LAAH 45 11
FRCRVE A A RIS 22, R4k S8 F R 1Y Semgrep AU A2 BRI KE 5 AR AL IR AR

%231
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Optimization Strategy
Strip-mining improves cache locality and reduces the number of iterations, en-
hancing SIMD efficiency.

-

Code Before Optimization

for (1 = 0; i < Num; i++) {
Transform(v[i]);

}

for (1 = 0; i < Num; i++) {
Lighting(v[i]);

Code After Optimization

for (i = 0; i < Num; i += strip_size) {
for (j = i; j < MIN(Num, i + strip_size); j++) {
Transform(v[jil);
}
for (j = 1; j < MIN(Num, i + strip_size); j++) {
Lighting(v[31);
}
}

Generated Semgrep Rule

pattern:
for ($I = 0; $I < $NUM; $I++) {
$TRANSFORM($ARRAY[$II);
}

%SE ($T = 0; $I < $NUM; $I++) {
$LIGHTING($ARRAY[$I1);
}.

Validation
Match code before but not code after

K 4.2  MARAL SN F4E B Semgrep M HIIR AR R 2 1K

$E 24T
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5. EIRS5LERILE

S5 UE T 17 SRS AR A SRS S U7 VAR SE BRI H AR R, AT {E SemOpt JR A
MEZEFERM b, K SORS R VS FEmE A 78 B SEmg B b, JRAEPI DN E L C/C++ TUH kAT 1 1ERE
Pt 525 .

51 SKHRwE
5.1.1  SRERFAEE 5 HEUE

SEIRAEANT ZAEH IR C/C++ BT H L4 T: Redis (WA v7.0.15) 5 RocksDB
(A v10.2.1) « P 33t 7 RO 5838 PR R &A1, ] BUE i E UL AT 5 i1t Re
24

A 1K) S & >k H T Intel® 64 and IA-32 Architectures Optimization Reference Man-
ual™A G RGN,

XTRATH, §ewlELREFRERA, JEATH AR E IR
AT YRR A 4. Redis T H (15 21 AMEREMI A B, RocksDB M H A5 2 M RE
M, RS G 5 T AP — T O D e B AR AR AR

5.1.2  VPffEbR
5 SemOpt JF3C—3, ASCKH LR LR xR
M RERRFAEE B (Perf Improvement): X TR MEGEMG S, 3B EMLALET RiiA AN
AL IR E&IBT 6 IR, EF BRI T4 R LB v Ja Bh5m,  HURIR 5 kg RIv-F
YA . ARIEMR B R 72, KRR T S8 — A R T L g -
o AR BUEBORER IR (AR A0 R BRI HRAE RO, MIFETHELEIA =2 x
100%:;

o A MAAR S HUER N FRORTERE LT (BIANBAATREIS ), MIERSHEEBIN =22 % 100%,
Hrb o AtitbETPERESE R, v AL TERESS R .
RARHA (Max Improvement) : FT 5 4 gEIR 1) 7 1 B KRR FHEL B . SEI94RF

(Avg Improvement): P 14 geill il FH 5] 32 LL gl ) R -3, EERARBIZ (#Test
Cases where 1> n%): $&FLEETT 5% F1 10% Bl 1 2=

5.1.3 kit Re
SEIGWYH T SemOpt JF18 SCHICALTRFE,  FERs SRS AR TR M 4 N S I 28

E 251
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o, @RI A perf M7 5% 1T H gcov Sﬁt/\fét i P A9 PR R AT I A
T8 8T, R A BAT I ) o LR 0.1% B SRR B . X 6 bR H00h s SR Ak i i ik
o

HIR, ¥ SemOpt 56 [¥) commit-based HEHE 5 28 3\ A5 FEFHAR SRS b B L4k
Femg A, ARG Semgrep ST ALUE S

SRIG, SHEENPGEEREL 1B47TE Semgrep BN DLUE SL £ Al R ALACHS AL B o W4
AMWEUCECIAT B, K B s RS A7 BT SRR R SR s 3L [F N R S AR (S8
¢ Fil DeepSeek-V3), Epifiiib )5 ACHS .

B e, AR ZE R AT VA o X T PO BB Bl e R B A R A AR A
G A R A A A I

5.2 sEigzE R
WIANTR H B P B 25 BT 5 T2 5.1,
%50 T 1 SCRY ARG 7S B BUS I AR A s

Il Max Improvement Avg Improvement #Cases > 5% #Cases 1> 10%
Redis 29.00% 6.75% 8/21 4/21
RocksDB 7.19% 5.84% 1/2 0/2

5.2.1 Redis ftib4:

£ Redis b, HRALJERATE 21 AN GRS T B 29.00% LRI T, T
BTN 6.75%. b, A 8 AN EI AR THE L 5%, 4 SR BI AR AL 52Tk
i 10%. X ELFRTEE R HIEIAA AR AL SR SR A TE 4 eSS P&
DA B B A SREE o 050 S BRI T AR SO 2 15 48 A0 B UL AL T il
SCRYENIR, 3R B SRS R IR SR R % 7 SEBR T H A = A I o) 1 RS 2

55 SemOpt i X H 3 T #— commit-based HEIE [ E Redis FEUEHIZE R (B KT
6.14%, PRI 1.68%) MIEL, A SCY &SNS ZE G AL SR W e, ORI T
6.14% $2 T+ % 29.00%, “FIHTH 1.68% 1#-TF 2 6.75% . XAE—EMRE L] T 5] A0
SRR S 0 A A R 3 s A A G2

5.2.2 RocksDB fifk4t &

1E RocksDB _I, HAk G i ARTE 2 AN RE Ml ) BAS T B 7.19% i ge i, ~F
BTN 5.84%. Hr, A 1NN A 5%, A P $E e
T 10%.
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5 SemOpt JF 123 RocksDB 45 R (e R$e Tt 5.04%, P37 2.41%) ML, &
AR SR AR A — T, BT 5.04% R E 7.19%, “FE5RTE N 2.41%
P 5.84% .2

523 ZEBRGHT

PYLL SR 2 R IL R, R SCRRIEAE AL Mg 51N SemOpt SRS e &, A48 nT LA 3R
EZRLIOAEL 2, JRAEPT AN R U AN RIS A FC S0 H b A mT i P e it
FAELJE 1R SO ALK commit-based SREE ] SemOpt WA, § R J5 1) & GuAE fie KR FH AT
PRI PIAYESE EXIA 258

BEAL,  SCRS R SRS (14 ] g PEPE I v, 8 X SRS 1R 3 P 2% AR kAT N D EEAMZ AL,
X AR A SR R P N RSS2 —

ZREPTA, ASCISIAIE 1 I [ SO R LA SRS SR U VA RE RS V) S5 B i LA LA
RYRALRE ), H5)RHA commit-based HEHE L EA B E AN

$E27 ]
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6. FHXTIfF

AR DAL B A TRE AN G 198 25 S A 22 B AT T PR A . AR SCR AR R ik 1 K1 5 Y
AR LA J TR AR PP A 4 LR AARACRS ISR B AL AL IR =N T

6.1 FT KBS R

LK, KIS AR AEACRY B AR A A 55 BB 75K e Ty, BIZB N+
H A4k . Shypula %5 A1 #y5 7 PIE Bt H TR ARAL AL TTIE, HER TRER
154 (RAG) SEZFHRREIR . Garg 55 N2 1) RAPGen!!! SEEE T APT B #3811 AE
PeA, AR P LA PR A kAR S A R A il A RS . Gao 48 A$R ) SBLLM!Y!
KA R 5RE S HALS G, il AT RS R R I ER R AL & - EffiCoder!™8 Al
PerfCodeGen!! I 4 B 51 B B AT S 5ok 51 52 KT & BRI T AL

R TR EEM AR BHAT S s AR e, AR SORVE AR SRR . BRSO
FHMRIE S OB PSR SR . ISR B RE B A S T AR gl SRR AL
KR, AR IR MIAT St B EE b 8. LRI, AT LS R T AT
BB R AT AR S &, b RIS R .

6.2 RSP

AT A MESER AL T DB R 2 R . SRR TREZEE A SE T
Rk R U BRSOt T BASRER . S5 TR A0 A 77 A A %
SR IE R, I BTALAR A2 AR 4%, XTI N T4 S A U I 2%
PRAD A 3R By i R 0 Tk

Semgrep®!! J&— A EHIHIE S0 TR, RV LD YAML #% 4% 5 152 2 U0 A 31
N, E i T AR B A A 22 AR IR . SemOpt 4 Semgrep 5 k1% 5 RS54
FIF KA SRR B2 TR, S B0 5 R AT RALARTS, SEBL TN “ AN TS
B B E B RN (A . ACCTE SRR b B TR SRS R, RS AEE A
SRS F PRI AL R AR AR S RS RN, 3 7 RN AR R R R R

b
N
o
h=i
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7. 4518

ASCHE SemOpt JEATHES (At b, FRHE T —Fofr i i P FE A B AR SR R DL AL S S B
Jiiks ¥ T B ARSI R USRI R IR . ZVE R RS S A B ARE & SO
PO S PEREUA ARG R A A, S A AL DAL SR, IRl — SR e AT AU R vE AL
R HH ALy ml fi Semgrep A AT A A I BORE 30 SRAREE KRR N, R SCRRIF SRS
KFERISEMG % 5, £ Redis A RocksDB PN H 5 C/C++ I H £, RALJEIRRA IS T
AR PERE SR T, HAH B R 18 ST UK commit-based WS P 45 SRAT W R B3 . X
Bl 7 ARSI IRAE BRI AR, BRSO R G s LA AR A2 1 5 E B4k
RIS R G RI T AT IR 12

AT ARty e 2 PR AR B ARSI R Gee it 1 2kAil. ARoknT UE— DR R H
B2 SRR BORHN SR RIS, 0T SO [RIRIESEmS 1 5 0P 5 B shat & L] .

H
N
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