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» BFAIREIRIERBEIER

B ERE (SFT)
SE=BUE(PEFT)
AERIFEAF S (RLHF)
MZRIBR(RAG)

%Zagent

// PUT 2 ERT AR S
// public skip(Q

/7 { ..}

// DU 2 EAM R AR AR Ve ~N
// public static read () {

‘ ;; ’]:E';TEL}U:Tég e TR ST m H )ﬁﬁgiﬁﬁ param := c.Query(“param™)
z ) > c_JSON(http.StatusoK,gin.H{
p -1

/* SEMEEEBE </ LLAMA J o .
message' :param,

<> func Register(router *
=== gin.RouterGroup){ i)

/7 DT =R A

/74501, SRl
/7EEGI2,




» SR
HumanEvaliE S

Extra
Rank Model Pass@14 Pass@10 Pass@100 Training Paper Code Result Year
Data
1 Claude 3.5 Sonnet 92.0 Claude 3.5 Sonnet Model Card 5 2024
; v -

(0-shot) Addendum
GPT-40 Claude 3.5 Sonnet Model Card g

2 90.2 2] 2024
(0-shot) Addendum

3 GPT-4T 871 ” Claude 3.5 Sonnet Model Card 5 2024
(0-shot) Addendum
OctorCoder OctoPack: Instruction Tuning Code L

a ode 86.6 ; ctoPack: Instruction Tuning Code Large o 5 2023
(GPT-4) Language Models

5 ANPL 86.6 ‘ ANPL: Towards Natural Prégramming o 5 2023
(GPT-4) with Interactive Decomposition
MetaGPT MetaGPT: Meta Programming for A

6 85.9 , e O 5 2023
(GPT-4) Multi-Agent Collaborative Framework
paFsal Parsel: Algorithmic Reasoning with

7 85.1 Language Models by Composin =) 2022
(GPT-4 + CodeT) g e celanon O =

Decompositions

Claude 3 Opus The Claude 3 Model Family: Opus, .

8 3 84.9 ; R e 5] 2024
(0-shot) Sonnet, Haiku

2024 A+ EBFIRE | ARDALTE (R FERIER
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» ZISTH

RQ1: KEBEIFEISS A EI ERkEE AN R?
RQ2: YRR AIRE S RS ENL S5 kA CES?
RQ3: #{aiS kxRS | NI AIREL?

Gu X, Chen M, Lin Y. et al. On the effectiveness of Large Language Models in Domain Specific Code Generation. TOSEM 2024
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» RQ1: XEBIfEIFE LSStk RIS RkAE

Miz#R8Y . ChatGPT, Codellama-7B, PolyCoder-2.7B

MHR7TE: TRIEREE BN RREUR

Mizk#E4%: BLEU, CodeBLEU, A Ti¥H

bR -

o FrisniEg&idEEE . HumanEval, CodeSearchNet (Go)

o TRWMIHHIES: GitHub E{ERTISFEMEH(web, game)sE =75 FHI500 2REX

Library Language Domain Description Popularity # train functions
Gin Go web development = web framework featuring Martini-like APIs  69.5k stars 21,161
gRPC-go Go web development remote procedure call across data centers 18.3k stars 129,803
Prometheus Go web development client library for application instrumentation 9.1k stars 11,708
Unreal Engine C++ game development realtime 3D game engine - 184,808
Cocos2d-x C++ game development cross-platform 2D game framework 17.2k stars 27,119

Bgfx C++ game development cross-platform rendering library 13.1k stars 12,285




» MitEER
- R

General-Purpose

Code-Oriented

ChatGPT-3.5-154B

Dataset

BLEU CodeBLEU

CodeLlama-7B

PolyCoder-2.7B

BLEU CodeBLEU BLEU CodeBLEU

Open-domain datasets

HumanEval 39.00 30.05 18.13 17.99 2222 13.81
CodeSearchNet (Golang) 11.16 25.29 16.14 19.63 15.97 19.56
Domain-specific datasets
Gin 5.81 17.73 8.47 18.07 8.13 17.05
Prometheus 1.75 12.17 1.79 13.13 1.77 12.11
gRPC-go 2.53 12.15 57.61 60.39 55.36 57.52
Unreal Engine 522 10.57 0.73 10.21 0.94 9.87
cocos2d-x 3.71 12.92 16.76 25.87 13.83 23.83
bgfx 0.86 8.09 0.55 7.72 0.76 7.16
——
&I KRBT E SUE_ERUB AR B AR B,

&ZI2: ChatGPT(F

U KR

) 1ES
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» lite5 R
- BIER:
- INEEsER: ERRUCIBIIEEARRTT S PR, & THRKERDINEE
- REUARER: £ARIEBIENKEUER, (BigBEHLEFRAJAPI

LStk

Reference code:

func (api *APIl) RegisterRouter(router *gin.RouterGroup){
vl := router.Group(constants.APlVersionl)
api.execute._Register(vl)

+

ChatGPT:

func (api *APIl) RegisterRouter(router *gin.RouterGroup){
router GET("'/test", api.Test)

}

G ——



» RQ2: &ﬂlﬂimﬁ*ﬁﬂiﬁﬁ@ﬁﬁﬁ e

MRS FEAREURRINGGR, BT (SRR
- TSI ERESR@ESES. B3I API%) REAS

Prompt type Example

basic prompts
Function signature Complete this function: func Routes(r *gin.Engine)

Library import Complete this function using gin: func Routes(r *gin.Engine)
API Complete this function using gin.RouterGroup.Use: func Routes(r *gin.Engine)
docstr'mg gin.RouterGroup.Use adds middleware to the group.

Complete this function: func Routes(r *gin.Engine)

combined prompts

API + docstring Complete this function using gin.RouterGroup.Use.
gin.RouterGroup.Use adds middleware to the group. func Routes(r *gin.Engine)
docstring + API gin.RouterGroup.Use adds middleware to the group.

Complete this function using gin.RouterGroup.Use: func Routes(r *gin.Engine)

2024 Al+TREBHFIES | AR ETE (i e x‘ﬁ
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- IREIR
- 1 AMEARTR, XERARBER, EFANEA

func Login(c *gin.Context){

= 2. ImportiB Bl fE AR~

import{ "github.com/gin-gonic/gin" }

func Login(c *gin.Context){

= 3 APIFFFIERIRR

// GetApp BindArgswithGin APIError GetUserByAccount APIError ...
func Login(c *gin.Context){

= 4. APIFEDR1E AR IR(BDAPIXHY)

// DefaultQuery : DefaultQuery returns the keyed url query value if it exists ...
// MustGet : MustGet returns the value for the given key if it exists ...
func validatePipeline(c *gin.Context) {

2024 Al+TREBHFIES | AR ETE (i e x&




» il 4E R
- ZFE RSB A SRS ETE ISR LRVRERXIEL (ChatGPT)

Gin Prometheus gRPC-go Unreal Engine Cocos2d-x bgfx
Prompt type BLEU CB BLEU CB BLEU CB BLEU CB BLEU CB BLEU CB

function signature  5.81 17.73 1.75 12.17 2.53 12.15 5.22 10.57 3.71 12.92 0.86 8.09
+ library import 6.08 17.83 3.37 15.12 5.44 16.93 5.79 11.27 5.37 14.68 1.02 8.79

+ API 14.86 26.69 7.18 20.51 22.24 31.84 14.78 1834 14.18 2235 1.39 11.32
+ docstring 14.56 27.04 7.04 20.78 22.07 31.74 1458 18.35 14.06 22.35 1.33 11.40

+ docstring 5.57 17.78 1.94 12.31 2.54 12.33 5.32 10.41 3.57 12.93 0.88 8.38
+ API 13.64 25.94 6.95 2048 22.08 31.64 14.12 17.74 14.00 22.24 1.23 11.03

R4 FE=7FERNREEIRRS I NI LR KR AR e SUs R CRBEE Rk

ab
He
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» AV SSETRANAIREARIREA KHREE?

PR BalAREREERINNRIER, F5|SKRELENITETU
(€L

*ﬁiélﬁlﬂﬂ:
1. 80 xR M HBER SR ?
2. QDHJ RN R BT FE?

Gu X, Chen M, Lin Y. et al. On the effectiveness of Large Language Models in Domain Specific Code Generation. TOSEM 2024
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» AR MRS ?

« SMEREDIR: APISZAY

parse Incubator-brpc 3 #4741
API typedef ParseResult (*Parse)(butil::IOBuf* source, Socket *socket, bool re:
>
&b
TREAESE This function is used to cut messages from source. Client side and server side
must share the same parse function. The returned message will be passed to
Fask stk . e
/STHIE process_request (server side) or process_response (client side).
1 g pendas.read 1
l H where
2
2 = pandas.read_csv.where
BRATIRA: RS
« PIERENIH : EPES VA J ,
3 —p Sklearn.model_selection.train_test_split 3
N y ME < .,
. RHEHBRXR T )
—> —

®,

. FE (AP)) BOERIRE L L e

(ﬂ%iﬁﬁ% '_5 Eiﬁ) ? —— sklearn.svm.SVC

A4
6 —— sklearn.svm.SVC.fit 6

v

7 — sklearn.svm.SVC.predict 7




» WA RE AN RS SRR RIEEE?
- DomCoder: $RIs{{T3ERH %

APIFIIR + $&7r = E JUE U

7o S

(
—p pandas.read
i func HandleRequest(c *gin.Context){ S !
I\ ___________________________________ l —p wh
1 2
2 = pandas.read wher
! 1
3 —pp sklearn.model_selection.train_test_split 3
Code LLM N\
4a —> 4
" \
4a —b Dataset 4
A omm T \
I 5 == sklearn.svm.SVC 5
1
i //gin.Context.JSON l
! //return a response in JSON 6 —— skleamn.svm.SVC.fit 6
! Cc.JSON(http.StatusOK, gin.H{ v
1 "'message'’zparam, 7 — sklearn.svm.SVC.predict 7
1
1

2024 AlI+FRERBFIES | AREIAEAEZS (Rt EAIEY £



» SBEE—: APIEIRYME

- EESEINBNREGABRES, JIEIMEAPI-GPT, {EAAPHRRIHEN

WARBES |
func HandleGetRequest(c *gin.Context){ ]
- / ~ W —API- o e
API-GPT GPTAR B R £1% Hiﬁﬁﬁ'ﬁffﬁﬂ
EFMAPIFS ARBA—E,
y HEAKRIRE

[ FonapiE3) f(

gin.Context.Query -
gin.Context.JSON

J

// gin_Context.Query, gin.Context.JSON J

func HandleGetRequest(c *gin.Context){

_____________________________

RIEEVIRYE

ERIRE | R ANy
/4

param := c.Query(‘'param’) f5
Cc.JSON(http.StatusOK,gin.H{
"message'':param, @ Code LLM

» L




» 5451

y 5@)\@%&5% func validatepPipeline(c *gin.Context) {

- BEIRINIZREORIRSIZE (API-GPT, API-Bot) ZERKIIMERAIR (RNAPIERFS)

// call sequence: MustGet Retrieve Retrieve Retrieve Retrieve GetFullName ...

* ASMNERRIR R EIHERAYAPIZIIR:

// DefaultQuery : DefaultQuery returns the keyed url query value if it exists ...
// MustGet : MustGet returns the value for the given key if it exists ...

. BTSSR, (ERSIEEINGET:

// call sequence: MustGet Retrieve Retrieve Retrieve Retrieve GetFullName ...

// DefaultQuery : DefaultQuery returns the keyed url query value if it exists ...
// MustGet : MustGet returns the value for the given key if it exists ...

func validatePipeline(c *gin.Context) {

*Eiiigi@ﬁﬂﬂ”tij{*ﬁfﬂ%: func validatePipeline(c *gin.Context) {

m := c.MustGet("metadata"). (*types.Metadata)

2024 AI+TRE B FIES | ARNDHELTE (BECWEAEY £
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- B4 FERENRZSEER,

Standard Prompting
" Model Input

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples

Co they have?

J

A: The answer is 27. x

2024 Al+iR & & F g

/C Model Input

-

MR NREEHERNER, BE5|85XE,

Chain-of-Thought Prompting

\

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: Roger started with 5 balls. 2 cans of 3 tennis balls
each is 6 tennis balls. 5 + 6 = 11. The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples
do they have?

v

A: The eafetena had 23 apples originally. They used
ZOtQmake lunch. So they had 23 - 20 = 3. They

answer is 9. 4/

bought 6 more apples, so they have 3 + 6 =9. The

IFE | AIBREIARZE (Bl EARIER




» B ERERBEERTE

R IBERIIERRI T H1

- BRBERERSSHEBRTE,
o
i E3 &R

[ int reverselnt (int a) reverse integer

How to reverse integer? ]

Generated Prompt

<p> reverse integer
using StringUtil.</p>
int reverselnt (int a) {

// reverse integer using
StringUtil.

int reverselnt (int a) {
// convert a to string

State

Answer
A\ 4

I
Using StringUtil library

Query

convert int to str

|
]__l_,[HOW to convert int to str"]
1

I

I Answer

I v
I

Integer.parselnt()

2024 AI+FEBFIESR | ABHALTE (DU BEAEY

[ARLESFIRIR

B
E code func HandleRequest(c *gin.Context){

i Step0  J------ -
' APl state // gin.Context.Query

. task state // get the request parameter

| code param := c.Query(“'param™)

1‘( Step 1..n-1 } """"""""""""""""""""""
ACStopn Jlreressrece e
E API state // gin.Context.JSON

. task state // return a response in JSON

: d Cc.JSON(http.StatusOK, gin._.H{

i code

""message’’ - param,

G ——

s



» Rig—: BHERER(CoT-PT)
. (ERNERSIMIGEDINAE SRS INAPI-GPT, (ERABR#HEFEIERAIER

{[code historyl """ 1 """"""" | [API state history] _______
1 func HandleGetRequest(c *gin.Context){ , Palse | !
I
\

b———» gin.Context.Query

param := c.Query('param') : e e e e : fEATtES ZI A9
] API4 F%

Y5 HI RS ‘ . =
HE R E ‘ API Inquirer

v

[predicted API state}---,
i gin.Context.JSON

{generated code]. __________

3|%%ﬁ|§|/]AP|5FD |' C.JSON(http.StatusOK,gin._.H{ ' —
BERBES, "'message'' :param, : l;?\ﬁiAPl - GP?;I_
RNAIRE L [ 4 T T~ —ASZl

—— S e EEE R RS R e e e e e e e

Bt+14KAG

2024 Al+TREBFIES | AIRNHLRTE (Rl pEAKE ,& -



» Rig=: BHEERE (CoT-FT)

- AMEENIMERDR, 1B ERFIAPIFIRB4E(Thought) F—J3—1 5 ERXla)=E
 WERE—AKIRE, #HIT—MMCiREiRER

=TAN
BRENE4 APl code AP code -~ APl code
\ ), \ ) \ ),
Y Y Y
step O step 1 step n

2024 Al+TREBFIES | AIRHFEEZS ﬁﬁmw%zma;ﬁ;@ -
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» SLIDEER
« K1E8Y: PolyCoder (GPT-2, 2.7B). StarCoder-15.5B, CodelLlama-7B
2 5lfEzero-shotfISFTiZE NMORELLMFAITRILL

Model gin prometh. grpc-go  UnrealEng. cocos2d-x bgfx
BLEU CB BLEU CB BLEU CB BLEU CB BLEU CB BLEU CB
PolyCoder (zero-shot) 8.13 17.05 1.77 12.11 55.36 57.52 094 9.87 13.83 23.83 0.76 7.16
+In-context learning [1] 8.18 16.36 2.01 12.57 55.54 57.11 0.96 0.98 13.27 23.00 0.83 7.24
+DomCoder (kg-GPT) 991 18.16 2.29 12.76 56.87 58.30 1.26 10.20 15.33 24.09 0.78 7.34
+DomCoder (CoT-PT) 9.17 17.41 2.21 12.65 55.97 57.70 1.38 10.15 16.13 24.91 0.91 7.87
~ PolyCoder (fine-tuning) ~ 20.6227.18 5.88 17.11 62.97 63.37 1.57 11.10 27.65 32.67 1.01 11.80
+DomCoder (CoT-FT) 21.12 27.51 7.59 19.13 63.23 63.83 2.26 11.69 29.30 33.99 1.05 11.95
StarCoder (zero-shot) 8.46 17.55 1.68 12.37 58.69 60.09 0.58 9.00 14.08 23.56 0.80 7.21
+In-context learning [1] 7.1117.32 2.00 12.75 58.12 59.07 1.14 10.76 18.62 26.55 1.12 7.93
+DomCoder (kg-GPT) 13.12 20.44 3.75 14.74 60.41 61.85 1.74 10.98 22.43 27.53 1.20 8.67
+DomCoder (CoT-PT) 12.46 19.77 3.32 13.66 59.91 61.25 1.64 10.96 20.78 25.81 1.17 8.42
CodeLlama (zero-shot) 8.47 18.07 1.79 13.13 57.61 60.39 0.73 10.21 16.76 25.87 0.55 7.72
+In-context learning [1] 8.22 18.58 2.69 13.87 59.35 61.49 0.81 10.35 17.90 27.06 0.60 8.47
+DomCoder (kg-GPT) 11.71 19.83 2.62 13.41 55.93 58.24 0.99 10.55 19.58 27.71 0.65 8.66
+DomCoder (CoT-PT) 11.7519.90 3.07 14.58 56.03 58.69 1.15 11.15 16.39 25.16 0.57 8.21

2024 AI+FEBFIESR | ABHALTE (DU BEAEY

FINF =7 B s R AT RARR 4 2 ARG KA £ m Bk 7
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» SCIRER
- fTIVERR
« BEItRPC-gofBXAHE K Codellama-7B
o ALIHdBERIMEFOIER R

Model Task Semantic
Relevance Correctness

CodeLlama-7B (zero-shot) 20/30 6/30

- w/ DomCoder (kg-GPT) 28/30 18/30

Gu X, Chen M, Lin Y. et al. On the effectiveness of Large Language Models in Domain Specific Code Generation. TOSEM 2024

2024 A+ R BFIES | ARSALTE Rt EARIEY £



» SCINES

+ LISt

Reference Code

PolyCoder + CoT-PT

func ensureNotLoggedIn() gin.HandlerFunc {
return func(c *gin.Context) {
loggedIninterface, _ := c.Get("is_logged_in"
loggedIn := loggedIninterface. (bool)
if loggedin {
c.AbortWithStatus(http.StatusUnauthorized)
¥

3

PolyCoder (zero-shot)

func ensureNotLoggedIn() gin.HandlerFunc {
return func(c *gin.Context) {
if err := ensureLoggedIn(c); err!= nil {
internal _HandleError(err, func() {
c.AbortWithError(http.StatusUnauthorized,err)
»
}
3

func ensureNotLoggedIn() gin.HandlerFunc {
return func(c *gin.Context) {

..............

ctx := c.Request.Context()
iT ctx.Get(userContextKey) == nil {
ctx = ctx.WithField(userContextKey,
auth_SessionlID(req.FormvValue(userKey)))
B
// \gin.Context.JSON | AP| state !

gin.Context_JSON(c.Writer, c.Request,
auth._AuthRequestWrapper){

PolyCoder + CoT-FT

Status: auth.OK,
Method: auth.MethodGet,
¥
H
b
PolyCoder-FT

PolyCoder + kgGPT

// gin.Context.AbortWithStatusJSON, gin.Context.GetHeader
func ensureNotLoggedIn() gin.HandlerFunc { Axo | ot
return func(c *gin.Context) {
if err := ensurelLoggedin(c); err!= nil {
c.AbortWithStatusJSON(http.StatusForbidden,
err_Error())

return

func ensureNotLoggedIn() gin.HandlerFunc {
return func(c *gin.Context) {

if valid = c.Errors.FormQ)!= nil {
DataToValidErrors(c, errors.New(“empty integer'™))
return

}

leader := GB(c)

if err := c.ShouldBindJSON(&remove); err!=nil{
warngrr(c, err)
c.IndentedJSON(http.StatusBadRequest,

gin.H{"error": err.ErrorQQ})
return

func ensureNotLoggedIn() gin.-HandlerFunc {
return func(c *gin.Context) {

// Get the value for the given key —  ~--=o--22%->-.

// gin.Context.Get
loggedIninterface, _ := c.Get("is_logge
loggedIn := loggedInlnterface. (bool)
if lloggedin {
// AbortWithStatus calls “Abort()” ;

// and writes the headers = .-S2b2tdibl

// gin.Context.AbortWithStatus

d_in™)

Task state

c.AbortWithStatus(http.StatusUnauthorized)
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» 1ENIZRE 2N SRk

- IEMFRIRT: WFAFRBER—FEEATN, AREFIRAEEGHR— "N
N=FFER", FISRRIAXI FATERRY— A EIZ AR,

/A regular expression is a pattern \ [

that the regular expression engine
attempts to match in input text. A
pattern consists of one or more
character literals, operators, or @
constructs. For a brief introduction, [ LLM }
Qee . NET Regular Expressions. / @
1

( ([a-zD)(-*) )&( (.*)( [AEIOUaeiou] ))

Q: lines starting with a lower-case
letter and ending with vowel

\ ) | | \ v J

INg FF & T

F& Xk E FH
- —

2024 AlI+FRERBFIES | AREIAEAEZS (Rt EAIEY £



» B REFIRIENRED BEER
- EIGEE: (EHEERERS ST AR B F RIS

. . . B FESEERIERITS :
Q: lines starting with a lower-case —
letter and ending with vowel /\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/?/\/\/\
( ([a-z])(.-*) )&( (-*)( [AEIOUaeiou] ))
& 1 23456 7BDwuase
FRIEE R
L& 1| lowercase |[a-Z] SCRRAY S AN PRI
igi 2| start with  |[a-Z](.%) | — ~ A
T 3| vowel [AEIOUaeiou] ( ([ ]) ( *) )&( (*)( [AEIOUaelou] ))
I8 4| end with  |(.*)[AEIOUaeiou] 521111122222 555 4444 33 33 3 33 3 33 345
£ 5| and (([a-z])(#))&((+)([AEIOUaeiou]))
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» |dea: EpkEHEHETMARLHT?
« BIENZRAT o ARk B 4EpE
< EISAIES, > SRR

WIErE0iE

_____________________________________ s\
Q: lines with letter, 3 or Plain Regex: i' stepd ‘:
more times and contain a ((JA-Za-z]) {3, D& (.*[0-9].%) [ ]
number Loy A N i
1 ~
H ‘I ( step4: i
1 1 .

. 1] (. contain | |
P - \ B AT W
i Encoder 1 . [ step3 ! 1
I . . I i I| I | I P 11
i I|3es with Ieitter nuinber i f,ﬁ?&%ﬁ ) i:' : : | : <num|£l i
; Nmm R | stepl = [A-Za-2] // letter e | N o
i 1| step2 = repeat_atleast(stepl, 3) |«= 1 A-Za-z] /' oy _029_ _ U i
i\A/Dewde'/ | step3 =[0-9]// number l\'\‘ ----- JE e —_ 7}

—> > 1| step4 = contain(step3) Nl doniolfoslive o s
i \_step5 = and (step2, step4)
I
/

1
1
R v v ¥
| stepl=-step2=-step3="-  step5="- I
A

__________________ ‘ [

Seq2Seq PLM (T5)

Shuai Zhang, Xiaodong Gu, Yuting Chen, Beijun Shen. InfeRE: Step-by-Step Regex Generation via Chain of Inference. ASE 2023




» B BUEREAYIENZRIET £ Rk

- KAZ MRS ENZERIGIHRES SR FZIE

=1}= = b

BAGEL | startwith(<low>) [-% endwith(<vow>) [#and | = (([a-Z])(*)&((*)([AEIOUaeiou]
PLM A
. BEgeED: endwith(<vow>) H [

startwith(<low>) Hand = ((*)([AEIOUaeiou])) & (([a-z])(.*

. BFEFL: [and(startwith(<low>,endwith(<vow>)) ]=> ((Ta-z])(:+)&((-+)([AEIOUaeioul])
PLM B

52 [Startwith(and(<low>, endwith(<vow>))) ] = (([a-z])&(+)([AEIOUaeiou]))(.+)

i}

Q: lines starting

with a lower-case
letter and

2024 AlI+TREBFIESR | AIRALRETE (Rl EARIER




» SEIGG 8

- $IREE
gk
NL-RX-Turk 6500 1,000 2000
KB13 618 206 206
== S4=.
° *EETE*ZF-

» DFA-EQ: S1ENZATVE A TR RET
- EM: &£k e—HEFRATVAIEL.

S, THEEIRNENXEFME

ot
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» SCIDEER

A NL-RX-Turk KB13
pproach
DFA-EQ@1(%) DFA-EQ@5(%) EM(%) DFA-EQ@1(%) DFA-EQ@5(%) EM(%)
Semantic-Unify 38.6 - - 65.5 — —
Deep-Regex MLE 60.3 76.0 40.7 66.5 75.7 55.8
Deep-RegexMML 62.4 76.8 39.2 68.2 71.7 56.8
SemRegex 62.3 - - 78.2 _ -
SoftRegex 62.8 72.1 41.5 78.2 79.6 62.1
SoRE 62.8 - - 78.2 - -
SoRE-TS 67.6 85.7 54.4 82.0 88.8 71.4
TRANX 58.8 75.6 44.0 73.8 82.0 61.2
| InfeRE (ours) 69.2 89.3 53.4 82.5 91.3 69.4 |
-w/o SC 67.8 85.9 558.5 81.6 87.9 72.3
- w/o SC+CI 67.2 85.5 54.2 82.0 88.8 70.4

* AR e siERHITo BRI LA BIRS IENRIET E R AT ERE
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» SLINGER
- ERTH

Example 1. Query: either start with string <MO> or end with any number.

Gold: (.*)([0-9])—((<m0>)(.*)) or(endwith(<num > ),startwith(<m0>))
Deep-RegexM ML, ((<mO0>)—((.*)([0-9])))(.*) startwith(or(<m0>,endwith(<num>)))
SoftRegex: ((<mO0>)—(*)([0-91))(.*) startwith(or(<m0>,endwith(<num>)))
InfeRE-w/o SC+CI: ((<mO0>)—((.*)([0-9))(.*) startwith(or(<m0>,endwith(<num>)))
InfeRE-w/o SC: ((<mO0>)(.*)—((.*)([0-9])) or(startwith(<mO0>),endwith(<num>))
InfeRE: ((<mO0>)(.*)—((.*)([0-9))) or(startwith(<mO0>),endwith(<num>))
Example 2. Query: lines with the string <MO> ending in zero or more of a capital letter.

Gold: (<m0>)(((FN[<A-Z>]))*) concat(<m0> star(endwith(<cap>)))
Deep-RegexM ML, ((<m0>)(1,)—((.-*)([A-Z)) or(repeat_least(<mO0>,1),endwith(<cap>))
SoftRegex: (<m0>)(1,)&((.:*)([A-Z])) and(repeat_least(<m0>,1),endwith(<cap>))
InfeRE-w/o SC+CI: (M. ¥ <ml>.*)* star(endwith(contain(<m0>)))

InfeRE-w/o SC: (<mO0>)(((F)[<A-Z>])*) concat(<mO0>,star(endwith(<cap>)))
InfeRE: (<mO>)(((*)[<A-Z>])*) concat(<m0>,star(endwith(<cap>)))
Example 3. Query: items with a any letter preceding <MO0>.

Gold: (([A-Z])—([a-zD))(<m0>) concat(or(<low>,<cap>),<m0>)
Deep-Regex ML (([a-z])&([a-z] ))(<mO0>) concat(and(<low>,<low>),<m0>)
SoftRegex: ([a-z])(<m0>) concat(<low>,<m0>)

InfeRE-w/o SC+CI: (([A-Z]D&([a-z]))(<m0>) concat(and(<low>,<cap>),<m0>)
InfeRE-w/o SC: (([A-Z) &(([a-z])&(a-zA-Z)))(<mO0>) concat(and(and(<low>,<cap>),<let>),<m0>)
InfeRE: (([A-Z)—(([a-z])—(a-zA-Z)))(<m0>) concat(or(or(<low>,<cap>),<let>),<m0>)

2024 AlI+FRERBFIES | AREIAEAEZS (Rt EAIEY £



aszg;

Py
=

Al+TRAESFIE
Al+ Development Digital summit

NDD

A e [

PART 04




» KiSEE: EFRERNER—2E
- REFFFR = KIRRIERATE+ A TIESKB

O Issue S ( @ Language Model ) EL Unit Tests

data leak in GBDT due to warm J
start (This is about the non- Pre PR PostPR Tests

histogram-based version of... 19 Generated PR

join_struct_col
+20-12 HHEN
vstack_struct_col

() Codebase B sklearn
BB sklearn/ D regs.txt [§ gradient_boosting.py
BB examples/ [3 setup.cfg [ helper.py
(O README.rst [J setup.py B utils =

9

dstack_struct_col

matrix_transform

YA YA YA YA

euclidean_diff

W EXIRBIHANZ S S R (CER)NEE? WAL XRESEE
FICERICHIFIA?
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» MGDebugger: SHIEER(ES
o g*’ﬁg*ﬂﬁﬂgg Existing Methods: Sequential Debugging T

def make_palindrome(string: str) -> str:

Find the shortest palindrome that begins with a supplied string.

Analyze ithi :
# Find the longest suffix that is a palindrome TogeZher‘ Monolithic debuggmg
sUffixistarti=ig ] Ageliiel e e e e ma e amy
for i in range(len(string)): | make_palindrome |
# Check if the suffix is a palindrome " A S A L ..'\
if stringli:] == string[i:][::-1]: -
V'CYCLE suffix_start = i ?
# Combine the string with the reversed suffix
T - - palidrome_string = string + string[:suffix_start][::-1]
R T b -
% e . SMOOTHER Fotirn nalidroncsetring Bug localization is challenging
B Y 47
SMOOTHER &SN\~ W oo MGDebugger: Hierarchical Debugging
NN N\ sy, SMOOTHER
& RESIDUAL =2 osge—
oW &
(e S &‘0 def make_palindrome(string: str) -> str:
» ~ o\, Find the shortest palindrome that begins with a supplied string.
DIRECT SOLVE # Find the longest suffix that is a palindrome Hierarchical

suffix_start = @ i
Decomposition
for i in range(len(string)): %
e
# Check if the suffix is a palindrome - ==

= 2N i i:] == ing[i:][::-1]):
REFERIREIRE: ik gl gl -
/% —} *%j:k/% _’ »i_g_ ;‘%/% _’ eoe # Combine the string with the reversed suffix i‘_::s_t‘_)?}inft?'_n‘e“:\ r‘ecuEsoiT/Teog\e-gEggmg

palidrome_string = string + string[:suffix_start][::-1] ‘

return palidrome_string

Bug localization is easier

Yuling Shi, Songsong Wang, Chengcheng Wan, Xiaodong Gu. From Code to Correctness: Closing the Last Mile of Code Generation with
Hierarchical Debugging [Arxiv 2024]
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» MGDebugger: ZhiEEF(E

4 @ ESIFR I T (R —

|:> assert find_longest_suffix(‘cat’) == 2 # Got 2
assert find_longest_suffix(‘cata‘) == 1 # Got 3
assert find_longest_suffix(‘"’) == 0 # Got @

\_ )

4
T T ——

a BEELES N\ T
@ E A = x “suffix_start’ is initialized to 0.

2. ‘for i in range(len('cata'))’:
* i iterates over the the input string length 4.
<:| 3. "if is_palindrome(‘cata'[4:]):":
(RS R ] * checks if the substring starting from index 4 is a palindrome.
: make_palindrome \
~ /\ a 10. ‘return suffix_start’:
Find Tongastosutrixil [REaird patandroma i * finally returns ‘suffix_start', which is 3. =

S r --------- ‘ \WX - O We need to stop iterating once a palindrome is found, rather
 is_palindrone | Bottom-up than continuing to the end of the string, by adding a “break’

"""""""""" \ recursive debugging
K e /




» SEIOLESR

Method HumankEval A Acc. | HumanEval | MBPP Acc. | A Acc. | MBPP RSR
Acc. (%) (%) RSR (%) (%) (%) (%)
No-Debugging /6.8 -- - - 6/7.2 - - - -
Simple Feedback 82.3 +5.5 23.7 69.4 +2.2 6.7
Self-Edit 82.9 +6.1 26.3 71.2 +4.0 12.2
LDB (Block) 84.1 +7.3 31.6 74.0 +6.8 20.7
Self-Debugging 87.2 +104 447 73.4 +6.2 18.9
(Expl.)
Self-Debugging 86.0 +9.2 39.5 72.6 +5.3 16.5
(Trace)
Reflexion 90.9 +14.1 60.5 /0.6 +9.4 28.7
Our Approach 94.5 +17.7 76.3 80.0 +12.8 39.0
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» EvoCoder: EFLLM-AgentREBRIIssue{ti3EMN
« ZAgentREBHG + BIXICEIERE

Actor LM Experience Pool Reflection LM
= ! i
I_> Matplotlib !
Issues | <> CommoN IUpdate Experience

arguments ..

Fetch Experience )\(/ - Django : (Add/Ecit/Rm/-+)
l vV— : : For Django, I
X—
\ 4 I T ? should always
h . Sympy | ’ initialize the
1

-
thou?ht

=
T o &l
- action > (= b
@ response @
EESS B‘ Trajectories

E\Sysiem rI
L S : "‘* “‘* Reflectio
T] T2 Ty

LLM

v

Reproduced
Code
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» SLINER
- FEIIRE IS S LAY R

Accuracy (%)

Method Model-judged Human-judged
SWE-agent 26.67 27.00

CodeR 34.00 33.33

LIBRO 45.00 45.00

EvoCoder (Ours) 54.00 (+9.00)  53.33 (+8.33)

- w/0 Action 45.66 46.00

- w/o Repo-Specific Experiences 46.67 46.33

- w/o General Experiences 49.33 49.00
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