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$1,250 $625
T 25% - Fixing Bugs
Debugging - -
@-+@--@-+@-~-+@ o —

/\ —— N 173 | 20% - Designing Code
55 ST liaa e ... |

Total Overhead  Prog Prog

Wages Wages

& ERIFEI
* TIHBRRRRR RN EETE,
FERR SIS IR B2 50 Yo IR A

® REFRIEEMSIEE orogtam.

(admin)  (development) Source: Evans Data Corporation (2012), Payscale (2012),
RTI (2002), CVP Surveys (2012)
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“Where Is the Bug and How Is It

ixed?” [

T

private boolean canRemoveArgFromCallSites(
Node function, int arglndex) {
Definition definition =
getFunctionDefinition(function);
for (UseSite site :
defFinder.getUseSites(definition)) {
if (isModifiableCallSite(site)) {
Node arg =
getArgumentForCallOrNewOrDotCall(
site, arglndex);
if (arg != null &&
NodeUtil.mayHaveSideEffects(
arg, compiler)) {
return false;
}
} else {
return false;

}

}

XEzJavafiBn e R HIMRTEJavaScriptSiB S HrakiE ey
T3Xh, EBULIA—MREBIEFEERBS (call sites) H
Z2ZR—MEENSE. AT T:

1. SRENEREEN . &5, 1®@idiAR getFunctionDefinition(function) $KEX
fENBY function 5 AT ZRAYJavaScriptERZIRIE X .

2. BhERR: L&, (#H defFinder.getUseSites(definition) $REUX
REENMEFERR (AIREERRtES) .

3. ESMEBR: WTRHNENMEAR, ABEEXNREEENE

1, NRHEERE false’, FRTEEHRSEL

4. pHEH: NRBARTER, KBFEA
*getArgumentForCallOrNewOrDotCall(site, argindex) $kEiZ mAUfSER
5| (argindex’) tRYSEL,

5. BHEMBSE: EXENZERNESHESRTREEIER, BYAR
*NodeUtil. mayHaveSideEffects(arg, compiler)’, BIfEFEIEEHITIZE
PXPASHIS RS SN R AN RIMERR ., NRSHEEINER, BiRE
2A%el, HEKBRE false’,

6. RIEERE: WREMEREARTHIISEENIRBREIER, HiXBEHEL,

INNREMBHRSHETTH, FRRE true’,

KiE=ERsem s UGS s, EmnBIRE SRR
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public class Calculator {

public static void maingString[] args) {
double result = cal(10, 5);
System.out.printin("Final Result: " + result);

private static double cal(double a, double b) {
double sum = a + b;
return mul(sum, 2);

private static double mul(double a, double b) {
double product = a * b;
return div(product, 2);

private static double div(double a, double b) {
double quotient = a/ b;
return quotient;

X

DT MEFRIRERAX R EER:

1. E£75iEmain()iE A T cal()/5i% ENSE10705

2. cal()FTiEXME NS LI REE, T EfsumA15

3. cal()F3ERAmuUI() & G sumt2{E S EUEN

4. mul()F5iEXI S EHERILIZHE, 15 F product 930

5. mul()75iAERdiv() 5% G productfI2fE RS EUEN

6. div()FTiEX S EMHRXIZHE, 15 Fquotient 915

7. div()3i & quotientiRElZ25mul () 7574

8. mul()/5 &R ERYquotientiR[Bl45cal () 7534

9. cal() A EBIREIquotient(tBFLE15)IRElZmain() /5%
10. main()75 &R EIRVZE R 15ME EAresult

FREAREREERresultA15,

BENEABRER:

main() -> cal() -> mul() -> div() -> mul() -> cal() -> main()

KESERgmOTREIERXRR, 7+ "R EHE

—(HKlEm)
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( @ram ) .

XERABEES N ER:

HEMR : mworfE i, RXEREREANKE, XASHMAMRS
& (ArraylndexOutOfBoundsException) , fEFRRIZR 1L ZEarr.length -

public class ArrayOutOfBoundsExample { 1

public static void main(String[] args) { IERUSHIforfEIARI T :
H - . for (inti = 0; i < arr.length; i++) { System.out.printin(arrfi]); }
intlar={1,2,3,4,5; .—G’C 1912 5 it iE)
for (inti=0; i <= arr.length; i++) { ETIRRRAN: (RAESTSEN— MRS, Xt aSEEA

System.out.printin(arrli]); o | EARE, SENZREITERAH,

) 1EBUERIRES:
int index = -1; int index = -1;
System.out.printin(arr[index]); System.out.printin(arrfindex]); / X{TRBELHN, HFEESE

} ArraylndexOutOfBoundsException,

} UNRAFEFEAUA TR |, (REEE S RSB I, .—Cﬁ DR ﬁﬂ)

frlavarh, #BERIZSIZMNOFFARY, FEFRERREL

KIESERES SHERXEISENR, TLLuRRIERPoERPEIRT




» S5 E3

=E
@® KiESEERE T RIS
RIEEMEEASMEED
(  swma ) o
KIBSEREZ SHEEXEISENR p
TLLREE R bR ¢ ( mEngE )
o KiBSERseE SRR RXER
C L3 IR ) ¢ o TaE | 3L L TITE

KiE= s B I BeL L o s
EZnl] = Py FoE) i E

SUEIE) — "Eee" IKzN?
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(Easirenment ‘ @ =1 ( e = Al )

e
Look at the sky, g —
L ]

do you think it
4
’ ( - &= ) ——— )
g @ CSummaryl "Recall Learn| |Retrieve .( = 13 rZI Ik %
U

will rain tomorrow?
If so, give the
Decision Making
Planning
Action a e
2 —{ Text }o—{ Tools }—

umbrella to me.
~ (o] Calling API ...

G Y R —— ( mEm )

2 S

BT RESEERIE IR SHESE

Storage
Memory

O

Knowledge

ilg))));

Reasoning from
the current weather
conditions and the
eather reports on
the internet, it is
likely to rain
tomorrow. Here is
your umbrella.

Generalize / Transfer
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An Envisioned Agent Society P e S

I need:

Task planning and soLvings
Ordering dishes and
cooking

Sure!
I play the
guitar!

Cooperation

Planning to cook...

1.Fish, 2.Sauce ...

Band performing

—
—
i I s

- -~
Making lanterns... =~
We need: .
P O *10:‘*100+ Calculating
...................... £ 450, [
-
Acting with tools
' Discussing  [== == == == =
decoration
/
............... 2 : y,
L - _ - Let me experience the 7/
= - o festival in this world... 7/
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» h = Agents
BE iEﬁL

m Software Architect Source Code Reviewer

AgentFL— BT S EEA BRI N

Prompt I

Test Utility Code

QO 5B ERSEIRIR B R PEEAIES S \

. ©  Causes Program Analysis

Fault Comprehension

1 [a{ Search Suspicious Class
: Prompt I

_ Suspicious

Claze

Agents "+ T Method Doc Enhancement ®

Instrumentation

TR Code! Static Analysis
Analysis

Prompt I
. s ass NameflClass Dog| _ _Enhanced
m Software Test Engineer a Test Code Reviewer Method Doc Result state
Methods Code Parser Storage

s i Find Related Methods

m Software Architect Source Code Reviewer )
L - Prompt
Class NameClass Doclill . =) Generator Rill
Covered Methods V
(Doc Enhanced)

Codebase Navigation

Results

RIS, Sk | ] e
5

~  Methods
R A 5, GetTop-1Method Suspicious Methods

| JTA =S H = o
B

Possible Causeg d Top-1
I Method
Buggy Method Code

1

Fault Confirmation

2024 A+ EBFIES | ARDALEE RELWERAIEY £



» h * * Agents

m Software Architect Source Code Reviewer

AgentFL—Phase-l| _—_

Test Class
Prompt Test Code

.aﬂedmneswo Analysis m— = =

Steps

= Test Behavior Analysis
Prompt

est
Test Utility Code Behavi

22| Test Failure Analysis

Prompt

. Causes Program Analysis

Fault Comprehension
s |4y Search Suspicious Class Tl

Prompt Source Code Static Analysis
i
Suspicious
Claze

1 [yl Method Doc Enhancement @
Prompt

Class NameflClass Doc
Methods Code
5§ Find Related Methods

Failed TestsfTest Infos Possible
Causes Bt , prompt P
T t B h . Class NameflClass Doc ,Br‘e!fte_";l = Generator
€S cehavior Covered Methods
(Doc Enhanced)
Codebase Navigation

Fault Comprehension = '+, Method Review (Multiple)

Components

Test Code

Instrumentation

Failed Tests Analysis I

Test

Test Utility Code Behavior

¢ Test Failure Analysis
Prompt

_ _Enhanced
Method Doc

Result State
Parser Storage

Results

Prompt Top-1 Metho Class
Failed Tests| Test Infos | | method1()is [ Clsa |

- Suspicious
Possible Causes Method buggey, because ..
| Related Method Code |

because ...

ST TSR

MERT: ST SCHURE

¥

2024 AlI+TRRBFIES | ARGHIFEAETE (Rt ERIEY £
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Searc Suspncuousc ass
AgentFL—Phase-lI

Failed Tests|
Possible Causes

Source Code
Analysis I
Suspicious

Covered Classes Class

Method Doc Enhancement
Prompt

Enhanced
Method Doc

JEER A EER

Methods Code

Find Related Methods
Prompt

Covered Methods
(Doc Enhanced)

Related
Methods

Codebase Navigation

SHeTRPEHE XS

PrER2: fEEDEASAS, BIRE FHEE
G B 1 S SREERAIS

AV PEARIER

& | AIRSIARTE RiFd

2024 Al+ R EZE F1E

Agents

m Software Test Engineer a Test Code Reviewer
m Software Architect Source Code Reviewer

Steps
1 | a Test Behavior Analysis

Promet Test Code

et
Bl

22| Test Failure Analysis
Prompt

Ca

Fault Comprehension

B £ B e BBl

Prompt S Code
ource Lo
Bl

Possible Causes Suspicious
Class

1 [yl Method Doc Enhancement
Prompt

Class NamefClass Doc| _ _Enhanced
Method Doc
Methods Code

5§ Find Related Methods

Prompt
Class Name§Class Doc| Related
Methad
Covered Methods
(Doc Enhanced)

Codebase Navigation

6 f*‘ Metnoa review (Muitpie) -
Prompt
| Failed Tests| -Test Infc a3
a2 = Suspicious
| Possible Causes | Methods
Related Method Code
7.2, GetTop-1Method

Prompt

Possible Causeg Top-1
Method

Buggy Method Code

o g

Fault Confirmation

Inputs
Test Class
S — -
Tl - | -
l l
\ Components

Program Analysis

Instrumentation

Static Analysis

Result State
Parser Storage

Prompt Lo
Generator

| method1() s
buggy, because ...

"Method Full Name
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AgentFL—Phase-lll

Failed Tests| Test Infos

Possible Causes

Suspicious
Methods

Class Info IMethod Info

Possible Causes

Related Method Code

- Get Top-1 Method
Prompt

Top-1
Method

Buggy Method Code

i E Al SR e 28

Fault Confirmation

BXIRAGR

PER3: aEIRED

FIFAR] RERR 2K

2024 AHTRARBFIES | ARSAAEE (RidlEARIEY

Agents

m Software Test Engineer a Test Code Reviewer
m Software Architect Source Code Reviewer

Steps

1 = Test Behavior Analysis
Prompt Test

et
est
Bl

2 g TestFailure Analysis

Prompt

Ca

Fault Comprehension
s | #Y Search Suspicious Class

Prompt
e
Suspicious
Class

4 [yl Method Doc Enhancement
Prompt

Class NamefClass Doc| _ _Enhanced
Method Doc
Methods Code

s 4 Find Related Methods

Prompt
Class NameflClass Do, Related
Mothad
Covered Methods
(Doc Enhanced)

odebase Navigation

s /2, Method Review (Multiple)

Inputs

Test Class

Components
Program Analysis

Instrumentation

Static Analysis

8

State
Storage

Prompt
= Generator

7.2, GetTop-1Method

Prompt

Prompt Top-1Me hod
Faﬂ? Te:ls g"s‘ Infos Suspicious method1() is
_ossl e Causes Method: buggy, because ... because ...
| Class Info [Method Infol =5 > Z
Related Method Code

 Method Full Name

Possible Causeg Top-1
Method

Buggy Method Code

Fault Confirmation
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Ik Ul
LERBZ SRR E 2R A= 2E AR AT AT B
TEDT TESMTXHRFFZMMNE, WEEREX
FRAREZWAE FHARARNIMEHFRFARE, SEINHERETEEE

ISR E Z B B)fRHT A5

SNEEEY, TRADRTEFHITAIEREREFIIL

linux/commit/9a0bf52
272 changed files with

37 additions and 38 deletions

: An out-of-bounds read (3LEJG{EE, 1fa23)
A buffer overflow (3EEJGE8, e6431)

2024 AlI+TREHFIES | ARNFAETE RECVEFIEY £
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Al o Human
MLM for Code Diff ]
Code Generation O
Change, ~\, . aB BBE=
CCT5 SO
~ PL to Q )
[lef + JNL :] NL
e N @ 4 b RS
MLM for NL to PL : &,
Commit g 2h L) AREZG
Message

Yy ...
/... iy s
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BFNMTRIRIEBHEERE BFMLMBSERIEBHEERE

BB ED (EEIEHE _ IEEEE
HLIERPRIZEE AEHFES MLIERPEIEE A1 2SS
XEFRIREMES XiTFSHAEES

MERREREFTNE—RNESESREHTH T £

2024 A+ R BFIER | ARDREZE (B 0 EEEY S

Fep “xl’“"



» Bl ERESRIN—SHIRIGIES

FERARREREAE L(Zbughy?

2024 AI+TREHFIER | AREIRZE (Rt il AR 5~



» B EREERN—SHIRIEIEE

LESSEIRNEENEST

251 = Eb(%)

. Expression Statement 17.3

1= B If Statement 7.8
q] |::> E Return Statement 3.3
iy T 2.4
BT 30.8

= Method Invocation 20.1

g iE Variable Declaration 5.7
:_I:t E:> EIE Assignment 3.1
% T 4.7
BT 35.8
A |dentifier 19.4

é;\ ~ Type Literal 5.7
h& |::> EE Modifiers 5.7
% m EAf 4.8
BT 33.4
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LiEIBARIECE. EEREFER, WEMRH THITIERETO

if (strLen > size) {
return -1;

}

char[] thisBuf = buffer;

int len = thisBuf.length - strLen;

int len = size - strLen + 1;

outer:

for(int i = startindex; i < len; i++){
for (intj = 0; j < strLen; j++) {

Lang-61 patch
no

ﬂ SEIFCH RS ERRIH T S{FtokenE5IiH1TR0IE

Changed int len =  thisBuf length - strLen

Lines: int len = size - strken + 1
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content: ™ blockquote p { margin—bottom: 10px }
content: none; strong, b { font—weight: bold }
1 em, i, cite [
table { font—style: normal;
border—collapse: collapse; fant—family: arial;
border—spacing: O; 1
| small | font—size: 100% }
button, input, select, textarea [ margin: 0 ) figure | margin: 10px 0 }
Ffocus { outline: 0 } code, pre {
a:link [ ~webkit tap- highlight- color: #FF5E99 | font-family: monospace.consolas.sans serif;
img, video. object, embed [ font—weight: normal;
max—width: 100%; font—style: normal;
height: auto!limportant; 1
1 re [
iframe | max—width: 100% | margin: S5px 0 20px O:
blockguote { line—height: 1.3em;
font—style: italic; padding: 8px 10px;
font weight: normal: overflow: auto;

position: relative: =ight: 1.5;

lont—Tamily: Georgia,Serif;

font—size: |5px; g o f.

padding: 0 10px 20px 27px; \ /ﬂg: 0 8px;
margin—top: 25px;

}

blockquote:after { : 1px 6px;
position: absolute; < I > 0 2px:
content: "} 2 alacle
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