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1 IRB#LA
1.1 IRESSHhR

AT H CoderAssistant & — ™ [7] B TT & S 0] 2L E A, 8 2R
KT W RAAE NTERS U — A BAR RN . BT, SRS M IE, &
R BN E T R LN BB B AR A WAEER, RIS WA T R 2 6
F BT R BORE P A0 TR . Ledn B Al bR F 0 I & B Bh T BB IDE
LT RIS, Git RIBHEE P %%, HERER TRZ LW THE, Pk
Google Al Stackoverflow X 28 A] DLIGHE M ESRECENVFIRIF & Mikis, 12
AT RN RARSRAE RIS AN YME AP 2 0, RPN, AR &
AN EESE,  [RIIAATTAE AR B 1 ] R IR R AR AR AE PR AR B — N HERR A R
JE A RTA R Z 40 T EABO) T RIZ A H L, Hln VSCode EH Tabnine.
Idea I/ StackInTheFlow A% Copilot 5555, {HZARATRKZ FELEARRG *h 42 DL K
ARG AR R 58 1) B, AN BE L IE 35 B T R 0 38 e B R e ke iml A e N T
BE AP P B R RN B D [ Ak gk 31 e B B 2R 1) R 2
Z, AT T CoderAssistant 3X /> 1) A IT A AU 0] ZATL g AR 75 B A2 A7]
B R AR A i R v ol 1 [ 2 A R T R

~ - ~
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|
- FEEEMRR TR A RSCIE !
- SR EE A @
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- ESAR RO ERNAPITATEE RS SR
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BINR -
L+ BRREREEGSRSTMEXER } 3 BRER !
7 i N

- HEEE: RETEFALJRNS@EERG, BOTHRERRZ. BRE
BOEIRE, FRHEFFRARERRMGAIFIRA

- EEESEAR: FIBABRESLE. NSFIFMERALNERERESE
WERRERRN ERERRBIFINE, URSHERSERMEFTAARBRE RN
EEMREN, AFREITE ORI TS SR

________________________________________
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AT KBRS AT SRS RS, WIS B8 SAL
i o B e, ATt 2 Tl R L S AR S B AR AR S B A R
StackOverflow %, {EERFHATE B BIMAR Z 2 — RS 1 S8R,
HRA R ORI EZ R RS B o M3 ST G, SORBLIZAN R AS
REFATEBI A, TR LHEAWIE DD RITE

A AE SR TIRZ W PR A B T R AL A — 22~ I AN R H Y
i 5 HESR SR 5 AU I B R A D bug, (EIFAFE XE Rl & HER AN #4285l
BRI AGUER T ABES H— MRLEFHT query W57 B 2% B2, BRI AE AR 2
T o B PR [ B R R 5

XFF IR — 2, JF R R B I TA) 5 R AACRS . AR 2 A&
G BRI ANTE UL, A RERI ML AT R R, o HARATR) R R A R R Ry
AbATT B A A N AN HE AR T B RS o AR TR RIS READOHFE 1 F SR
8], SEAS TR E FrEm i MRS 2 2T I, IR B = i B R, 4B
P R BRI R T — AN RIS

EM EEXBREBALSTERD b B NAFEABRE

- HFRFBEN T —ATREEEABRABUG FH& RS Bl HFELL B

s —REEHXBENARIBIEIRS B FStack Overflows & Google H1E %

- ERRZHMTFERFA, HERINEMITESFIERNRGFRIARFIFARM
EERLERILRAE, MITEFEERRE A A —EEKE— R

e =
EE@ @ = s Code =Debug Test =GetStuck = Others

© AIERASHNRETIREF FaHREMURARIENNEHSEINFRIE
FIRR = 0
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Fibonacci sequence in Python3.2 [closed]

Asked 7 years, 6 months ago  Active 7 years, 6 months ago  Viewed 3k times

Google BExFt &

&
— Closed. This question needs details or clarity. It is not currently accepting answers.
-5
Q Want to improve this question? Add details and clarify the problem by editing_this post.
o— Y

v Closed 7 years ago.

Improve this question

I really need your help. | know this question has been asked countless times already but | still cant
find the answer...

I need to programm a fibonacci sequence recursively in a bla-bla.py file, this is what I've got so far:

print("Unendlicher Fibonacci-Generator Rekursiv")
def fib(n):

if n == @:
return @
elif n ==
return 1
else:
return fib(n-1) + fib(n-2)

for n in fib(n):
print (str(n))

But | always get a NameError "name 'n’ is not defined” which is driving me crazy... | just cannot
understand how one can "print” the value of a variable in Python! Please help!

K113 IR R R/ A S 4



1.2 IRBRENT

AT H CoderAssistant & — ™[] [ BT A WU 7] AL a8 N, 36 22
KT MR LA NAET 2 sk i) — A BAR N, A BB R — D3¢, ST
TERN 53 5 ey 3 PR R B AAT )7 S R 0 A P d 0 1) 1) R PR A R 7 28 o« B AR SR A3
CoderAssistant & —ME Java i 5 & W FIEBIT A5 Idea bR, FTLAFS
B SE 5 (8 HBAE IDE N SRR R ABA IO A R 3 0 el jell, G 32 A O AR AE T
Seft 7 BT RS BRI B i n Bk = Theg, LA IDE A RYTUTIR 20
5. LG T, FFREBRIFR T % Bug AL i FxJLANP
BR: H R bug 5 SACRLEAT 7047, SRJ5 S| — LE B A A R A5 B DA S AR
B Google 8 # Stack Overflow I, 2R 5 Fi P HR b 958 5 — LA AH - (R ) T A
T BEEREB AR RN AT 2], BRI Bug. (HIX 077 X #
VERD BRECEC B B, D) i B tb B %, 1 HASFKF 2 PP 5AfA1T Debug
SHTEEIRBE IR TE, FTLA CoderAssistant 75 B AE KX ML FE H 301k, B
BT RN 53 B TR B v 4 30 v Jo R ) 1) 5 AR R T R

1 HEE R SRR R
2. BRFFRAESRENESN, MRS
ERRENEZ

3. FoREAMAETHXER ST

ERRER BN AT E [ S

A
[ \

A
TR SRS T EAETH HEIRRR
aIIE|-§ o =) ) [y - o

ARADER XEER EE =

Bugs No bugs
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1.3 NMBRBSRSHERS

1.3.1 RIFBHEMHT

CoderAssistant ff1—/N LU F 1 St RLAE T I 5 10 R AR R, A1 3 298
1) — LRI AR R R, ATV T 3 e e PR I 3 S AR b £ 7
A%, StackOverflow %, (EI0Z 5 ATRS6H IR B 7 — KB )
S, FOUCA R EIETRAT 7 S B A . T2 TRA TS, SR BRA
A R RA BRI, TR EE R %A TR . X AR
WS EBI, T LS — 7 R 3 1 L 3B AT

53— A B TR % R SR T R 7 (P — B P I R R B
2 A2 FRA I th 2B B A bug, (T SR i 2 MR 65 34 R ok
R A TR S - MRAFI query TSI FI82, BTt LAHR I
AR e R 7 9 o IR AT b T DA BRI R 5 R 15 B, SR 78
B 114 30 5 0 25 .

SEFT ORI L7, PR T BAE B (I ) 2 5 AT . AR A L L
B LTINS B, A SRR L F YR, T ELARA IO 2R 4 R T A
UG 40 0 A 51 B T 5 TR 6 SR T3 B 20 PR A SR 7 2 B
W, (T RE R ZETI, T LR T S R R R, Ak
FEIF RAFR L LRI R T — /B,

1.3.2 IREERAA

R B PP T RO B, S5 M T DA R R
=, (RN R, 2 LRI R BRI Java 165 TS, %
£ Intellij 23 7 1) 1dea HERFRIFBENIRATIOREET 4, W1sEA 75 3t o) DAIE
BV T & RIS . FEHE T HARA B, B0 Db R AT T 20
B, 3785 TR R A T 7 R A L, TR L4 2 P e
P T KA B AT 220 FL A P LA DU LR T BLAR, JRRed]
BN AR AE 2, M LR AR AL 55 AR LASC B . PR
Fy 43 2 ) R e
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EGEER
API ;

. - AR MAHIESES
MEEEEE RBATREE lBlaESES

K 1.4 FPR R

1.3.3 IABEN

AT I FAREM— AR 4 AR s — N R T &, i
BT IF A B — AN AR ), BRI T ) B R (0 E B R

ARIGH AT R — N HE T 1dea WA, 5 BYEAF TARINAE S A I 2 b oF)
HERAS BANCRDE S B E 3h#EAT Stack Overflow [ 258622, M TT b pE T
RN BAEAN IS AEAS BRI, RTHIFR 2R

1.3. 4 IRBAETMEEER RO

WOH MR BRI TR IEE M E R, M TES R,
CoderAssistant 7] LA BTk # SE AR R B M 8 58, (EF2him AR 2 Fn] LAk
b2 TE], FERNRE B R ERTRURTE 10 5L b, A FHACRS T SCAE R 1t
REAE 1s LI, FFasEbrihRe 2ok,

TH A Ry G R R, SR T R A 1 ml LA AE S A
IDE F 3R, 005 AR B N T B AR S VI 2R R0 ), Ry R
FAAE T B FTT K HARIE 5 IDE K4dfF.

%10 0T



1.4 IRIRIBRERmIT

1.4.1 TRSKHUK

HAT, BT R A TR A — MR B ES, saRe
ANTE] A 55 B4 F 7 BIL 38 2 SRR B 5 S R et A I R (R 2 o 491 ARG 4 2%
PR, FEFFBE, ORI AP A ) /2 AR )M %% . LI CodeX
(Copilot) EFEAL T HF HARE 5 A LRI — N EE, HRZFH CodeX
(I K 2 7] /& OpenAl, A A1 T [RIFE R ABAT I & 1K GPT-3 Tyl Zr A4 7E Github
[)4%HS _EBEAT Fine-tuning 15 2] 7 CodeX. AiLIXFER—2 TAEMEIE SR (I8
TINGRA LB =D, T Bt APT U #2 Vi LU ™A%, — A H R e ik
i FIXFER T H . 55— 0F 7R EL il CodeBERT, At Al R f I K AR ST AN
HARE S SCARIZR T Code RRITIZREIAL, HAE— RIMES HEUT TR AR
%, AL TAERZEFXT Stack Overflow b (4L X A 25 5 B ik ) — 26 T4, b
41 Xin Xia $2& H 1) E 3l a8 AE BS54

{E H AT 00 78 LA A MRAS BB R iR E, HEA 2 UA
TR, AR ERT AT o XANRE B AT R B S i A2
FEERIEA S XS b, TR EPIE—LE Bug # iR IR B0 1) 84 4 1.
CodeX/Copilot 4 BRI IR AR 75 B SR AP RN L 5, 288, i
ARVICIEBALRAT T BT AT E 1E RS SHXFE ) — A ) A SO AT
Il ZE T Stack Overflow %5 7] 2 41 X 1) B2 s EAT 5Lk

E I



Some day we won't even need |7 Oh wow, dou're right! We'll be
coders any more. We'll be able able to write o comprehensive and
to just write the specification and precrse spec and bam, we won't
the program will write itself ,_heed programmers any more!

And do uou know the industry
term for a project specification that is
comprehensive and precise encugh
to generate @ program?

Kl 1.5 SCTHLERHCRAE 7 2 g Gl

1.4.2 TR @RI

TG BSCRTR,  H T R R B Tl 2 — AN LU ECH AT AT . BN 44
(1) T/ERP Codex/Copilot, 7& OpenAl HI2K 3 #F Github Copilot (/)R FIE Tl I AR
A, IE 0 OpenAl FBEA 46 N 3 & % £ R B Greg Brockman 41 1) A A%,
“Codex /& GPT-3 [J51X”, Codex 2T GPT-3 {# H Github [ FFJi code £ #f
BT T Fine-Tuning, #HAISH 12M F| 12B A2, HAARMRIZE)E GPT-3 2%
Bk, RIS RAESS (Text2Code) FHUF TIREFHIAUIR . H2EWAFERZ 1]

, BN S BERIRMK, Codex TEMNZRIS FEHAE A T R EARRS, BMfERAIF
IFFE RN G, AEHEAS TR AR A 208 B IX M 2 RS, {H Codex 2]
Ja R B JJ RSN | — N2 — BT LI R 4. S — 5,
Codex 7n i — LRI R E S HIAT Ao EEAN Codex 2342 BB TR B IR BLF# A
T AR, I H WA AR e CEE Ve s . AR EME M. th4h, Codex

IRMEMRHT AR IR RGNS . WELERR#IAT A, Codex it 72
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AT ARG A “RIGAEE”, TRA JIEREREZ BN, Ak
THEGAERE 100 1 ARl 5 AR GEVERIR . APT IhAESE); 2. FoRA1E 4
HRAE ) (BRT R IZHD; 3. FIHCARIRE /7 (B8t fsg
;4. FHRIEERIE RUERRE ) GBI R Bug 2 TR RIR BB TT ).
Codex RTEH = LRI TR KMAE Sy, HARMABE I E 4 5w aRA (ki
PR, BAET. K, CodeX/Copilot H¥58 MR A b B8 Btk I 4 AL
FEARYH TIXFE—MER, MATFERT R 7. BRI R B EIRZ
FRFFAE YRR T RS A R 5 R, 125 MR R BEH, REARE
LB HER, BAaEM Bug BRI A @4 BTLA CodeX/Copilot A Bl (14X H5
AR TG R AR AT RN R B, B8, AR BOEREREAT 7. B
PAATI H TE 2 S XX RE I — A [ A St AT 7, FHEIRE T Stack Overflow
A ) 25 4 X AR VR 34T Mot - CoderAssistant 5 CodeX/Copilot )55 2 4% & X
FHARAMEERMTE R R, & —FEAMIUHE LB R.
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1.5 IRBATHS

1.5.1 BAB{TIE

BORTTAT VR W R AR 40 FH P 32 1 (0 R GETh e« ke S STl R 45 10 4% TR 20 R 4%
P, MR FER e SE B R SR AT BEVE o AT H Hhox 4% T Sh i 1 ELAR S B R 22 5
TAFGHo T R TSR L FR 6 — RV AR AT AT 0BT, HERR T — e DA
LIS, KT BRRHEARE R — 205 Rigit, AT S HiR)s—m kT A
PRI M. FEEAARSEHL L, CoderAssistant T Idea BT T R, &% T
Stack-Intheflow Z£JS LU #E 20, B F CodeBERT Al CodeXGlue A 1%,
FFH StackExchange [¥] API JF & | —AN5:T Stack Overflow ) H SIEFE 7 I K& vl
RRE R AT

1.5.2 EEAITIE

FEARTE Y, P& R EMNIMEBER IR & B AR ST 525 1T
CoderAssistant ] #b & % 45 Y& 3= 2 >k Y5 4 StackOverflow ) JT 78 # 1
StackExchangeAPI, FTi R BIHFEEL IR, & DIRE I SEBLAS & 3 1K
PEFRZEAE R0 MIT JRE M, HATE AL B A HER, AR AR
TEFH P B FA 77 T SCHRFRE T A S A0, ) DUBLIRE 2 I R A0
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2 HXIIE

2.1 KISEX(ERIREFNFR)IISHEEY

ARG E XS B AIRHUTE S AT ORI EAT 55, R R AR TR,
B E RN o AFRA ) A TS 5 SUARBAEEA /N gap, B SUAH
TR R At A AR AR 22, B DAFRATT o S At 1 AR A5 B B At
AL E Code Summarization fIFHIE TAE

fE AT R A A (Biltn, s, RAZ4Ed wr, 3T 90%[H) T
VEF T-4idr, SR I LAE A DR R 43 Ik (8] #4672 B AR A AH DG B IRARAD . Rk,
A B e 235 TR R VAT B PO 55 L B g 2 R PR AR 4 ik g e At N B 1% T
AP R A R H AT AT R T S P EASK T B RAE AR AR
B S5 R R R SCRY, (B AR 0 28 S BRI AR 2 — TR R AT AT 55 -
BARKE, A5 B AR UE B RS — B B 4 — BURES I B Db AR A
RIMES . BT, KZBEOTEHENE Seq2Seq it g i as- WA A HEZL, AR
R A A B ) 25 1), A8 K FL AT A ARAE 5 ), B SR — S hl i B
AR TS, AR A tf-idf ke LST 5577 VAR — e oS BAR Ig f ekt 7
KA FREIE B, AR ARA R A FI B E AT LI i & R ARS8

private void attachPlot (SVGPlot newplot) {
this.plot = newplot;
if (newplot == null) {
super.setSVGDocument(null);
return;
Code }
(Java) newplot.synchronizeWith(synchronizer);
super.setSVGDocument(
newplot.getDocument());
super.setDisableInteractions(
newplot.getDisablelnteractions());

}

Summ. Attach to a new plot and display.

K 2.1.1 AR SUE B SR IUE 55 AN 4 EAE 55
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M7E B ARG S A Bw i, H alE i — A9t 7838 Ut & Large Pretrained
Model + Fine-tuning 93t /& Bl i+ RO — Ml . By e T48 Higs e
W B TEAR 2 HEE R MLM 2507 R i — MO ZREARL, Ll BERT, 4XJ5 A
FHXAS TR ZRAs B B e — A BAR I WAL 55 bR B AR 0 LB/ 1R b 25 23t
34T Fine-tuning I, M3 8] — A LA IF I RCR . X RP S SRALER
231, HAGH TAE B AER 2 L TS5 Text-To-Text Transfer Transformers LA % BART
SRR, HRAE FIRE F AL S UT S5 P HUS T SOTA MR .

PRIk, AEARRD 4 /0 SUE BARBUESS o, FRATH AT BL ST Xl AR, SR A —
AT SRR R LAt B H AR AR -SOAR R BRSSO/, AT EX
5L B B I 5 B A (R AR

2.2 HRRHFRIEE SRR

AN H AU Idea WP RRAELE AT T RAF, FEZ LT NHIJLA: Browser
Search. CodeSearch. searchcode

2.2.1 Browser Search

public int BinarySearch(int[] nums,int target){

int 1o=0, hi=nums.lengt -1, search in stackoverflow Ctrl+B, S

while (-[_0<:hi) { ® search in duckduckgo Ctrl+B, D
@ search in google Ctrl+B, G

int mid = (lo+hi) /2; & search in baidu Ctrl+B, B

if (nums[mid]::taret){ L» search in bing Ctrl+B, 1

K 2.2.1 Browser Search
AR AL T AR A TP A R M ThRE , £LFE stackoverflow, duckduckgo, google,

baidu, bing fLAMMBh, EIRHE 7 PRGEREERE, LT SO JE AT DR 213
YAt T A
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Products public int BinarySearch(int[] nums,int target){ int lo=0, hi=nums.length-1; while (lo<=hi){

int mit
Sea rch Results Advanced Search Tips
0 results Relevance | Newest | More ~

We couldn't find anything for public int binarysearch int[] nums int target int lo0
hinums.length-1 while lohi int mid lo+hi /2
Try different or less specific keywords.

K 2.2.2 % Stack Overflow
(ER B X IRARRD AT A B, T L AR ) A 1 SR I PR A R . X
SSHMEHRPERZET, HETEELK, EEEEK, HIHEAZULMH
EE IR L o R o3 B 2R 51 0t T A N 50 1 A ) sl S ) A 1 R A5 3 A
IR, TN T RBOCAR R SCRRCR AN

00
Bai'db'ﬁrg“ public ListNode deleteMiddle(ListNode head) { ListNo X  (©)
Q K| e & MEE Sy B m HhEE

51 XM EZ
B EHE A 43,820,000 MERTH
"0," REGEENFRSHERE, HASENEARGEESSNFLAA,
K223 HERKBKAZR
A ESEMREGETHTHRKERR, 2SBCEZ0E S E RGN FE

HERAPIBERLR

Ao, BHRERE ST ERAR A BT IR, XS — R BT W
RIETIE, 72 IDE A 4% b e B U1 T SO0 P AR B

2.2.2 CodeSearch

Code Search [A]FF & — A0S B 152 & il 210 Va5 Hh 48 2% 5] 2347 B 146
4, 21831 Brower Search H [F) A 1 7]
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Code Search o %% Search with Baidu

Copy Reference ctri+Alt+shiftrc (& Search with Google
[ paste ctrl+v & Search with StackOverflow
Paste from History... Ctrl+Shift+V Custom Search...

K] 2.2.4 CodeSearch

AR A RO, T LB SRR TIF, b SEOY R
W% F .

Settings X
Q- Code Search For current project
> Appearance & Behavior Custom search service (Take effect after restart IDE)
lcon | Name | Description | Url
Keymap e il /
s Editor Add Search Service X
Plugins Name: * Search with GitHub

Code Search
Description: | Search with GitHub

» Version Control

> Build, Execution, Deployn Url: * https://github.com/search?q= Check
3 anginges & Frameworiy Icon Path: D:\data\icons\github.png
7 Tools Add Cancel
I . :
(7] ~ Cancel

K225 HEXHERG%E

ALz AN BRI LS v] L E 5 SR 51 %, Dasin i N H R
ARG, Wi TP ECE R R.

2. 2.3 searchcode
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@ searchcode

Home

public int BinarySearch(int[] nums,int target) search

23 results for 'public int BinarySearch(int[] nums,int target)' (581

binary search.java https:/github.com/bilbo3000/coding.gi

apply filters
2
Source 3 nums: The integer array.
- aram target: Target to find.
~egl = 773 8 g
O Github (23) 9 public int binarySearch(int[] nums, int target) {
10 int len = nums. length;
10 int len = nums. length;
11 int 1 =0
Language 12 int r = len - 1;
12 int r = len - 1;
O Java (23) 13 int result = -1
14
15 while (1 <= r) 1
. 16 int mid = (1 + r)
Repository 17

/& 2.2.6 searchcode
Z MR AL T X github MBS IEACAS I R DIRE, AT DL EEARYE SCACHR 2IAH
FIFEARES, T LUS BRI R AR
FELE [ I JL 2 ™ AR TR B 4, WARMB I T — R4, RS EIE R
SRR KES HA TR RA R4

public int BiSearch(int[] nums, int target)

0 results for ‘public int BiSearch(int[] nums, int target)' (20

IF B, Xt Github ACAS I 2 G NI U, R KB 3 0L T R4
2o tHTIA R 7S Bug, XFEIFAREME L — B0 sebrinl i, M R A2t 1Lk
AU AR

gi bprik, ARTH P& RA LT LA

(a) ATLLERRRAE IDE A, SRR BBk 21 Hh R A o

(b) W LMRIEACHS B 3 A B @ i, A2 B H BRI .

(c) ATLLEBNERERE BIHER, 77247 Debug.
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2.3 Stack Overflow A&

StackOverflow 2 F AT & S5 B o Y AR e 28 Wty 0 B0 1 #4388
PRI E Bl AR 328 0 K R B, X SR A U MR I LSRR A
SR E R B K2 FE I H B S TR0 e mr 2 miE A i,
F 2008 FEAIE, KIEZES, StackOverflow LU RN B KRR W& Mk, A
i 800 /31 BA KT 3800 FI T, H RIRERIGA R 25 H P I AR
KREMIGEMEE, PO, S8, . Fidsk.

RIEIRATHIVEAE, 2. T. T. Nguyen, H. A. Nguyen, N. H. Pham and T. N. Nguyen,
"Recurring bug fixes in object-oriented programs", ICSE ‘102010, pp. 315-324. X}
SCHREW, AIRK—H670 1 Bug &% MK SHIEARITE LK, KR
7 = Bug ZUE 1) 17%-45% . — > 3 2L RS AEZL i 4d A kB2 &, W Spring .
Hadoop, A4 243k HESR LIS, FEANZ 5 LA —K Bug. XfER4E Stack
Overflow FHE R ARG SR EINE 5Bk . 55— R SCHR 2015 SR KA ASE
ERit 3 (Fixing Recurring Crash Bugs via Analyzing Q&A Sites) i, HE R
Fe )55 B8 % Stack Overflow H1 ARG -, I8 FH g 7= BiARES, ]
PMEA R AS X — 28 2 H L Bug.

3ok, [E A Stack Overflow 20 1) —A™ B2 J5 Rt [ v 1) R0, Bl
RATCEVI ), AT Stack Overflow HF T8 T P Api, R 75 Z G kAT USRS
RETT R IR @it A Api AT BASIE B 219 Stack Overflow # R 5%, 1;
) 3 52 EU P bR ELAS 2 Y LTIV U 1) ) 1]

B, MRAE KT Stack Overflow FITABFELHE, FATAT LUK I Stack Overflow
7&K 2 BT I 8 3 1] e S R B R B/ SR B R TR . 79.96% 132 1
HRATSTEE BT 0 B (] Stack Overflow 714K



What do you do when you get stuck

Respondents most often use Google when they get

stuck or visit Stack Overflow.

| All Respondents

Google it
Visit Stack Overflow
Do other work and come back later
Watch help / tutorial videos
Call a coworker or friend |
Go for a walk or other physical activity
Play games
Panic

Meditate

Visit another developer community
(please name):

Professional Developers

14.63%
11.99%

| 937%

7.92%

| 89.69%

79.96%

2.3.1 KRZHNALEER) W) @ FH 3] Stack Overflow

4, ARFEEER EoR, Stack Overflow ¥ P K202 Tl IT R #
Horp et/ Jmm A Gl T RZHG 70% 9 N 2 TAR B TR m, 224
P EEE D o AT DS B H A X 2 P A R, K2 BN B BRIl
AEST, XA EFREMILEE.

Developer type

Full stack, back-end, front-end, and desktop

developers continue to account for the majority of all

respondents.

All Respondents United States

Developer, full-stack
Developer, back-end

Developer, front-end

Developer, desktop or enterprise
applications

PEVELTA
DevOps specialist
System administrator
Database administrator

Designer

Developer, embedded applications or
devices

Data scientist or machine learning
specialist

Student

2.3.2 #X TR T7 R

%21 i

R %
N, 7
N
e

I 4 74%

B 062%

B o4

[ EBR

B 694%

B 692

B 643%

B 3%

responses
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Who participated in this survey

Similar to previous years the overwhelmin

g majority

of respondents are a developer by profession

| am a developer by profession

| am a student who is learning to code
| am not primarily a developer, but |
write code sometimes as part of my
work

| code primarily as a hobby

1 used to be a developer by profession,
but no longer am

—
B 7ss%

B 5%

§ 148%

& 2.3.3 ALIX H AL

2,926 responses




3 RRERITERT

3.1 et 5@=

HFH SO0 CoderAssistant [ BRI 75 3R 4047 LU R A6 TAEIN 4, A&
W 2t 2B AT RN T RGOS T A PR IR, O, Bt R iR
R, LU R A, JRAZESRATTFAR PPT MRt L F9F it 77 i %
IR F

3.1.1 IDE U&=

CoderAssistant {75 IDE 14 B Bk 2 U TAE, SBE AT DAL TF % B4 TE 1dea
PHETRYZ . HIELTE Google S48 31 B i, IXREROTL 2 T LU Mkt v
BRI 45 M E EL47E Stack Overflow J52%, J0REH T LLigE 6 — i 71 i
VIS SBE, RIS B BB M4 R, JF LT StackExchangeAPI 72 [
B L BL BT 1] Stack Overflow BMIAS R . AU, ML AT IR0, FE
Google 5% SO FH&I /TR, HEAE IDE WIHTHR 2 S i 77 ik,
0T e S B B

3.1.1 IDE WHEI AR



3.1.2 RIBRIBEEBMEE

CoderAssistant JEH2 BRI E R 5 B H AR R ThRe. tein FIEATR, (e
71247 i3 Error B, CoderAssistant 2= F Bl # R — 1T FIH 25 BAE N query
#I| StackExchange [ AP1 0%, R 2R B2 X H 3hik M 3 @ 7R . £ 4t Debug
WERRE R T B HIEHAE R, AR5 RGBS b, R
R HAE R 2 1 2 JEFTIT I DU W] e 2 AR EL . CoderAssistant 2 H 2R #E ik
BEREMER, HRE R HEEEEER RS Z 4 R,

Hello18 - [CAL ) - [Hello18] - IntelliJ IDEA 2017.2 - i
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

YRR

|E

151:62 CRLF: UTF-8: & 8 Q

K 3.1.2 IRIEIREHE B B R

3.1. 3 IRIVESENEREHITIEER

CoderAssistant i 7] LMRADIE A5 BT AR . W FEFR, FFRHE
Al LA E —BeAXAY, SR )5 CoderAssistant 2= H ARG AT 7017 T, FFKAR
A0 B 9 ER R BB RS AT A B, SRAARAD IS SUME B FARTE 5 Hid oA . 48
Je B 1X — B SCARYE A ) query 31| StackExchange [ API A2, FHIGAE R 21
ERADREIEER.

% 24 1T



45 Debug BUH 1 B & A TH K #H B S A KA B 1)
LR, TEIFRE A fR U A AR B R M 4, ERX — T —
SO TR Py S B A R GE RN T 5 BOHE SR B P 53 R Ui EEASE R M o T AT A0 1
H CoderAssistant 1] UAH BT & 8 B8 A g X 5 — B AR 1 query 2], AT
5 BARAT S8 47 R 3 v BT R ) B A5 AR, RIS 45 E A QR A 55 2 4 R I )

FARR A AR Y5 ACRS B A s A TG A AR, S ERE R SRV S 70 HEAT H
R4

 Hello1 - [C: 3 1- Hello18] - - Intelli IDEA 20172 - %
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
% Hel < > © Main » L B main v b 3 ¥ 8.0
&7 Proj © 5| #- |- | @ CopyFilejava « | © InToPostjava -« © Mainjava StackinTherlow %1
gliiohod isicicahiolecieliols Project SDK s not defined Setup SDK en av o w
> B idea B
v Bout

t allowed by the Applicatior
g :8001 to the URL when si

Preferred Java way to ping an HTTP URL for availability
TP URL 5 e

e quesion s

eeeeeeeee 2

|\u

1389 chars, 40 line breaks _ 67:41 CRLF: UTF-8: & & Q &

K 3.1.3 $2ERIE U E R &R

%25 0



3.2 REHEFME&LT

BN H ARG F BT ARIEN), WIS R IEER 7 M) %5
3.2.1 EEEa1EE

Project Structure:

.gradle
.idea
build
gradle
out
src

= main

[ java

> = resources

test

> java

.gitignore
(2, build.gradle

gradlew

gradlew.bat

LICENSE

README.md

Kl 3.2.1 FffFE SO 24

F—— .gradle/ Gradle it A& )%

F—— .idea/ idea i H W &

— gradle

| L—— wrapper/ Gradle Wrapper H 3¢

F—— build/ build % th H =%

F—— src Fa IR S A

| L—— main

| F—— java/ Java Tl H Y5 SCHF

| L—— resources/  KHRVTUR, Wi O, EIRRAESE
| L—— test Ak H 5%

| L—— java/ java MK H 5%

—— _gitignore Git ignoring 1 IU|

F—— build.gradle Gradle build A

F—— gradlew Gradle Wrapper JHIA

F—— gradlew.bat Windows Gradle Wrapper fiIA
F—— LICENSE License

L—— README.md README

%26 1T



main

v JEVE

> icons
io.github.vcuswimlab
controller
model
WE

log4j2.plugins

LogPathLookup

K 3.2.2 main CAFZEK

icons ZWH EIFR A7 AL E

controller IiH 5% ¥4 )2

mode 1 Yo M. 5532 48 v 75 S4B 2080 45 4 1) g L 33
view MR, %X T AT I% R Wi

log 5l log 444, sk HE

v model
difficulty
events
DifficultyModel
erroranalysis
ErrorMessage
ErrorMessageParser

RuntimeErrorFilterProvider

personalsearch

PersonalSearchModel
score
JerseyGet
JerseyResponse
Query

Question

K 3.2.3 model EZEH4

JerseyGet i Jersery HEZESE % Web iE 3K, #F3& T StackExchange Api k&
IXTE R
JerseyResponse  HI T Jersey IR5M N —LET77%, it JerseyGet 1 H

%27 W



Query & X TIERMIMKI, F7fE JerseyGet 1 H
Question EX T HEEIM, Jf# JerseyResponse Vi .

controller

component

info

AutoQueryAction

AutoQueryGenerator
LexicalAnalyzer
Logging

LogServer

QueryExecutor

3. 2.4 ZIZEHHN

Component & T —L&Zl {1, T fH ;]

AutoQueryAction & X T HENE WML EHE, WA sE, REER, R
GUI %5455

AutoQueryGenerator — ARG 4H dvife H SCAE BEA W), N 1 IRAT AR
LexicalAnalyzer — fjFLAIENE M, SN TFTER, Mt token i)y (- ALY
Logging/LogServer A2 H & id sk A AXHD

QueryExecutor SERRA&EIEREMAICHD, A T JerseyResponse fll JerseyGet

v view
EditorFonts
JavaBridge
QuestionRenderer
SearchToolWindowGUI
SettingsConfigurable

SearchToolWindowFactory

SearchToolWindow.form

SearchToolWindowFactory
SettingsGUI

SettingsGUI

SettingsGUI.form

K] 3. 2.5 IKIELEH



EditorFonts &3 1 g X A FAk . HRE

JavaBridge #8225, J7{# Javascript Y Java GG

QuestionRenderer [RIBIVERLTTVE, WA, TH. WoRgity. 7 EEME
SearchToolWindowGUT 8 ZEALEIM GUT FgmS, & X 7 BARSE M FE ¢ &
SettingsConfigurable & X | WEINFEN) UL

SearchToolWindowFactory GI@#Z MK GUI ) L) ik

SettingsGUI  GUI f5EPrfla& &

3.2.2 EiEREME
RS S AMiwE AR

CodeBERT T iopue
Model
Code C ) Embedding Pretrained Model
Query Generated
Code2Query

Code Snippet

Error Message

K 3.2.1 HyEIMAEAEY

FEEEARRENEL T3, #RE R, AADiE SUE BB BRI
N, SRIFIER K % StackExchangeAPI, 3R1S2Er 45 H 5 s Bl LE .

ARADE XA BB Code2Query 2T CodeBERT FIZREAY, £ 504548
i B AH RS B SCAHIA qeury, EARSZELAN TS /255 DU B2 h /41



4 FRAEM
4.1 FEFRE

4.1.1 BEFEFMEREN

Gradle T4

Gradle ;& — M AN TR, DUHM@EEAIE RIGIE 4 . 425%E 31k
THHATAZGIEN AT . U R gm B, ST a/nn. EMEE)
WTHMFER T, Zid BRI —2.

CHHAEW L Java, Scala, Android, C/ C+Al Groovy 1% Mg H 301k
M) 52X 2 THSCHFET groovy MIBAFEIES (FET XML) . Gradle 7£
ZAP G R MR B A 1 T RE

2% L RAEM AT R AR A I H AR SZ W, Gradle £345 1 Ant Al Maven
AR AL JRiEH] T PRI BB

£ Tdea flfFH K I FEH 8 Gradle fE AR E B K Build T.H, 4175 23K
HU jersey—client’ ZE4EA0EAL, FRATTAT AJ7 EHZEAT A2 I AT 51 F

B EERE

IDE W

View FAERN GUT & KR IhAe, H A LLE CBNE B H S 8 R,
BURTHEAT L0 . ATIRAEE: Js WWT B R N, Wil JavaBridge 1z [A] 3]
Java T, KR TR H) QueryExcutor AT EIR A jerseyResponse,
SR HCE) S 1) 0 41 2, 3 [RIA  JR TE eh R

RS B AR

It idea FFHM console api, AT LAY T BIFE ) & 2E bug, 42 i Error Message
S, FEEUEA RS 2R AT QueryExcutor, IR [ E T Jegh R

MRS E S R

A AR %633 ) SOA A B3 B0 P AT Auto Query, USRS 38 U BRI S 458 4= 10
A, @i AutoQueryGenerator A A W], HAKRHA LexicalAnalyzer A2 hg

% 30 I



token it, FARIEFFEE TRIBAAM A A Flask Api H, FRECGR[A145 R 51 ]
THFRFE, Z 54T QueryExcutor, R [FIVLIEETE et B,

\ R

mEmE o mesE 7 Tgms o7 FiaskER
. | : o '
smmemmE | | | | e
R SE | aEsms 5 AR i
SearchZE] : £REQuery ; EEE :
\ J/ Bk ! :
i o_ 0 % i ; :
e | mmsew | Lo
BREE | mATAuo Query |
. S 1
5 N = s
B4 11 PRS2

4.1.2 PlimARGFIEESEM

R R EHEH javafx $RALH webview THAESEIL . WebView: f#i ] WebKit
HTML BEAR ) Web 4144, FTLALE JavaFX BEAHFERE R Web BT 7E WebView H
iZ24TH JavaScript AL Java API, Java API 0] LLIHAE WebView Hig47
JavaScript. JavaFX frin 7 4 Hofth HTMLS THAERI SO, AL35 Web B, Web
Worker 1 Web 4 L K 3T ENThAE

WebView A] PAUELA—FHR A BE 2%, ‘BB Id JavaPX RLFHFEF A ) APT $ it
Web A& # A e BN W D fRe, PILME Java N FHFEFE sl LA T TR

o JEYLHIML, MAHEEIZEFE URL 23N HIML N2

o SCFFPI SRS IFRALE IR AT RE T

o EFTIMENE

o KRR T Web 14

o HUT JavaScript &

o HATM JavaScript #| JavaFX i) EAT I

o MCFRE{E

%31 0T



WebView £} 7 WebEngine Xf %, ¥ HTML &4 I8 T 5T, IF
PRAIL R FH 8 R AN 4 (1 J@ PR AN 7V

WebEngine 5 41 4F fi:

12— NEERE — U — AN T R Al %
2. 3833 H APT 42 L EEA N T T e
JCEXFEH P E, Bl SRS HIML R, HEAEEEH A
H.

4. B T, G SO, ARYE T N AR, JRE U BT
JavaScript.

5. B BT 1 HT DU R SCRY AL U5 1), FE AR Java A AR R R DU
JavaScript {RRS 2 8] {1 0[] EAE .

6. ‘BEL%E T —> WebPage X R, 1% RIRHLL AL Webkit A% O HIAE B,

FIH WebView 58K 1 web I Y0 2844 G D AE s vT LASEILAT 3G GUT ST S -

g0 S R AS 1 HTML T2 T AT R CSS FE X

- m| X
http://localhost:63342/sta v & | #E3...

localhost X [

Kl 4. 1.2 F#4 HIML DL
FEAE THRE. R HP L Do il A RN 5 B e DA
INAIOEE S gtah
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SearchToolWindow.css

SearchToolWindow.html
SearchToolWindow.js

SearchToolWindowDark.css

SearchToolWindowDefault.css

B4.1.3 M5 K
FIREXTNIY IS ALY Java BHTIEAE, ¥ ATA ILHIBLS NIhEE, #:% Java
FRAFIR [BI4E fG #E4T HTML V8 4L

v view
EditorFonts
JavaBridge
QuestionRenderer
SearchToolWindowGUI
SettingsConfigurable
SearchToolWindowFactory
SettingsGUI

B 4.1.4 view ELEME
View Z45-I NI AT, GUI [ B R ZiEN Javarx #2451 Webview 445,
TEYE HIML S0, FFRON idea IRLEIT, SRSZELMEAFETRE.

JavaBridge

Kl 4.1.5 Java 55 js 5
fE Java ¥, F5EIEL JSObject X AR JavaScript pREUCK 5 Al v U1 [ iE
5, [FIN A Z G JavaBridge M5, SLIAE JavaScript ] Java sREHI LY
B, R SEIUAE R AN BT v DT A X P8, SR — M R IR R B AR R

pusiip]

% 33 1T



mEEEEE

o S

o
| LAl ;
SearchEREy

s i | mEmpmen
EnmE 5 | EmuEE

Kl 4. 1.6 #RINEE mﬂﬁ%ﬁﬁ
FRER), SEIL X EE R E ) AutoQuery ThRE R &5, X ¥ HEAL KT
ErrorMessage F-KiE T JSObject X R ALi#H45 Javascript 47T HIML T2 T 7E 4%

4.2 BRESIRBIEASLIR

4.2.1 BURENE

8 FH 2 B8 58 £ 2Kk B CodeXGlue ¥R, —3L4 500754 2% Java A5
AR B, X SRR 1 SRR Github B ROJFIRACRS . %A 4 10 S5 2
eI Lk, IF B T — @ MU BT ik, SRA3 T — 28 bl s g i AR
ARG o BRI IRHE RN 4 F -

D SEFETE 204 AR H 51 HEUEH 7k

2)  BREARHG B At iR R R —AT

3)  HiT 3/ token BRI (IR R I yE B

4 RSB T = AT I AR e B

5 FrHERHAAE test (AT IR

I TR ) — SR U v, R AR T A LR s Y, R A TR AT

PLESTERESE S SR IR, AT B AT Sda g, RAREEE SR IR h -
{

"repo": "google/guava",
"path":"android/guava/src/com/google/common/io/ReaderInputStream.java",

"func_name": "ReaderInputStream.grow",
% 34 W



"original string": "private static CharBuffer grow(CharBuffer buf) {\n char[] copy =
Arrays.copyOfibuf.array(), buf.capacity() * 2);\n CharBuffer bigger =
CharBuffer.wrap(copy);\n bigger.position(buf.position());\n bigger.limit(buf.limit());\n
return bigger;\n  }",

"language": "java",

"code": "private static CharBuffer grow(CharBuffer buf) {\n char[] copy =
Arrays.copyOfibuf.array(), buf.capacity() * 2);\n CharBuffer bigger =
CharBuffer.wrap(copy);\n bigger.position(buf.position());\n bigger.limit(buf.limit());\n
return bigger;\n  }",

"code tokens": ["private", "static", "CharBuffer", "grow", "(", "CharBuffer", "buf", ")", "{",
"char", "[", "]", "copy", "=", "Arrays", ".", "copyOf", "(", "buf", ".", "array", "(",")", ",", "buf", ".",
"capacity", "(", ")", "*", "2", )", ";", "CharBuffer", "bigger", "=", "CharBuffer", ".", "wrap", "(",
"copy", )", ";", "bigger", ".", "position", "(", "buf", ".", "position", "(", )", ")", ";", "bigger", "."

"limit", "(", "buf", ".", "limit", "(", ")", ")", ";", "return", "bigger", ";", "}"],
"docstring": "Returns a new CharBuffer identical to buf, except twice the capacity.",
"docstring_tokens": ["Returns”, "a", "new", "CharBuffer", "identical", "to", "buf", "except",
"twice", "the", "capacity”, "."],
"sha": "7155d12b70a2406fa84d94d4b8b3bc108e89abfd",
"url":"https://github.com/google/guava/blob/7155d12b70a2406fa84d94d4b8b3bc108e89abfd

/android/guava/src/com/google/common/io/ReaderInputStream.java#L189-L195",

nn

"partition": "valid"

4.2.1 BHEE— D EE

an BRI PR, SRR i — DR BB code, AR B SCA H A
docstring 4, BERTLABEAT 1E [A) B AARARD B SCASFEIR AR 55 I 25, AT DAHEAT
KA SCA RIS A B, B text2code # code2text 4155, % EF| CodeX T
GPT-3 B AR B R I B, AT TR AR BRI CRITIR S MLt fg
NIk 24T CodeX, BTAFRATAEIRA AT H h FEEZZ 4R code2text, Wk
T S MAAS B BSOS A ) DA K E SRR T AR T RE -

HR B 95 45 85 B W7 3 % CodeXGLUE #2 it 9 Github JF J5 Wi H -
https://github. com/microsoft/CodeXGLUE/tree/main/Code-Text/code—to-te

Xt

4.2.2 F)lIEFHEBY CodeBERT

%035 0



BT R HLRY) CodeBERT /EAFRATHE I TN Z5A5i 8 . CodeBERT i# 4 BERT
H1 RoBERTa 7%, FHAEH T ZJZ2XA Transformer YEN CodeBERT )45 7148
. BARIME, CodeBERT AR AI4LH) 5 RoBERTa-base S:A—8, A 12 )2,
H—EZH 12 ARk, BNAEETISLMKRAN N 64, B4y 768, Hi
TR B A B R 2 R/ Ty 3072, BRI SE RN 1. 25 2.

J&ALh BERT H /8%, CodeBERT 7E TR ZRILAE e Fan N BB NI F BOR— A
Rk A& B [CLS], wl, w2, ..wn, [SEPJ, cl, ¢2, ..., cm, [EOS].
Hp— AN BRERES UK, 55— R HEMEEES SR, i
CodeBERT {4 MIEFEEEA token MIESEFERI/R GEAT HRIE S RIS
MICLS] MR CREFAIRR) o HbR R B HE RS 5 24 (masked language
modeling, MLM) AI# e token A&l (RTD) , MLM B[ FHUUAH0E i (1) JEL 48 toke, X
it BR7E AR5 & AL FR AR 22 TN SRR 280 L i BERT HR #4521 1 )3z B FH - U A
TARGF PR, T 4 token Rl JUIR) FH SRS AXAD 245 SE A I AR B3R, AT %
HEEAF 4 token, ZRE K FHIXPIA H Az o H AT MR IFH2E DU Hdfl (AU
SCAD SR E R

WATFERTY 3% b1k CodeBERT AE N FATELIE B TR ZRA5 B 1) 3= iR K] —
JPTHTE T2 H AT s ) 1 MRt f i i — AN PR AR - SCAR TSR
AL, 53— 7 e MR JEARRD AR AT 3047 R A 5% £ine—tuning (1 3CRY 58 4
FETo FRATTAT LA X A (RIE S (O SE R AT AN L SEBL, Al B6E, AHE
CoSQA Fl Code2Que %5 [FIff & R AE H AR 1TE & A BRI T AU 1 T4 i),
CodeBERT 7E 14 A& A 5y FH 4 1 #0058 47 (103l 2 7 FRATTA 75 2K

4.2.3 BEF CodeBERT 1T FilsLiB i AMES R

HRT, AR o A BRATR A 1) — R ASHE 7 30 2t 5 I 003 5 A (PLAD
AT (fine—tuning) o XFTLCAHUR T MIHIIZE embedding fUREAEHR
7, AR LT BT (AT %5 FEUS T SEAFRRCR, Ll BERT, T5 45 KA
RURUAS K] — R HN TR o i3 7 300 — AN AR YRR 3 A 1 S A8 TR AR T M B
A A B RAE R Loss X —AMBEBUMTRIIGE, SRJG1E N IHAT 55 1A R 8
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P& EAE AR HER) cross—entropy loss X MYIZRE AUl fine—tuning, AL
B (R OR RTN AT ORI — MR KB R

T FATHAT 55 F At BRI AN 77 AP, BATT R ZEAR IR ARG SR [ 30 A okt
LR AE R, T SR — AN UG B A i 78, BRSO B
B ERAEW . B LB R R BUR S 5 S A AR R BE U R IR, FEF)
PR SRR KAE R E MG B A SOAR . Hk, FATi%$E T CodeBERT fE 3K
IR TRIN AR, e T HOOUBEAS IR R RUBEE AL s 27 ) B LU 11l )R, 2R
JEE AR 50 J5 %10 java ARG SCAARZEEAE AT AT A (fine—tuning) ,
B JE N ERAE B ARG B SCAH 3R AR

Fine—tuning i (iR R 7 2 B[ Seq2Seq B, H— Mgl as Al —
MDA, IR R 2 X E N Toss EATIIZ.

def forward(self, source_ids=None,source_mask=None,target_ids=None,target_mask=None,a
outputs = self.encoder(source_ids, attention_mask=source_mask){
encoder_output = outputs[e] permute([1,0,2]).contiguous ()¢
if target_ids is not None:
attn_mask=-1e4 *(1 self.bias[:target_ids.shape[1], :target_ids.shape[1]]){
tgt_embeddings = self.encoder.embeddings(target_ids).permute([1,0,2]).contiguous(){
out = self.decoder(tgt_embeddings,encoder_output,tgt_mask=attn_mask,memory_key_padding_mask=(1-source_mask).bool())
hidden_states = torch.tanh(self.dense(out)).permute([1,0,2]).contiguous()+
Im_logits = self.lm_head(hidden_states)!
4
active_loss = target_mask[..., 1:].ne(@).view(-1) == 1!
shift_logits = Im_logits[..., :-1, :].contiguous()¢
shift_labels = target_ids[..., 1:].contiguous()i
4
loss_fct = nn.CrossEntropylLoss(ignore_index=-1){
loss = loss_fct(shift_logits.view(-1, shift_logits.size(-1))[active_loss],{
shift_labels.view(-1)[active_loss]){

outputs = loss,loss*active_loss.sum(),active_loss.sum()}

return outputsi
Kl 4. 2.2 SRmEIHE

for epoch in range(args.num_train_epochs):{
bar = tqdm(train_dataloader,total=len(train_dataloader))!
for batch in bar:id
batch = tuple(t.to(device) for t in batch)!
source_ids,source_mask,target_ids,target_mask = batch!
loss,_,_ = model(source_ids=source_ids,source_mask=source_mask,target_ids=target_ids,target_mask=target_mask)

if args.n_gpu > 1:4

loss = loss.mean() ¢
if args.gradient_accumulation_steps > 1:!

loss = loss / args.gradient_accumulation_steps!
tr_loss += loss.item()!
train_loss=round(tr_loss*args.gradient_accumulation_steps/(nb_tr_steps+1),4)!
bar.set_descﬁiption(”epoch {} loss {}".format(epoch,train_loss)){
nb_tr_examples += source_ids.size(0){
nb_tr_steps += 1!
loss.backward(){

if (nb_tr_steps + 1) % args.gradient_accumulation_steps == e:h
optimizer.step()¢
optimizer.zero_grad(){
scheduler.step()+
global_step += 1!

K 4.2.3 it FE
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4.2. 4 {=BRFTIFNERE

FERANZREE ARG, BN RN T AR DURSE A Az i i SCA s A S A
java_model. bin, & TFRMLAI LA load XMRALIFHEATHUM, A SR A PPAL XL
RIANTSAEJG AT NH, KR — AT A0 .

all_source_ids = torch.tensor([source_ids], dtype=torch.long)
all source_mask = torch.tensor([source_mask], dtype=torch.long)
eval data = TensorDataset(all_source_ids,all source mask)

eval sampler = SequentialSampler(eval data)
eval_dataloader = Dataloader(eval_data, sampler=eval_sampler, batch_size=eval_batch_size)

p=[1]
for batch in tqdm(eval_dataloader,total=len(eval_dataloader)):
batch = tuple(t.to(device) for t in batch)

source_ids, source_mask= batchl
with torch.no_grad():

preds = model(source_ids=source_ids, source_mask=source_mask)
for pred in preds:

t=pred[@].cpu().numpy()

E=last(t)

if @ in t:

t=t[:t.index(0)]
text = tokenizer.decode(t,clean_up tokenization_ spaces=F
p.append(text)

4.2.4 TILFE

B 7 NBRATR A B Flask E NG mAESE, DAEE 1 00T SR BUE RT3
SRR I RARAD SCAS, FHABAT B TR, K P00 Fr) &5 SR B 3R SAS IR el 5 4
AR SR B B3R A S H 3h k35 R 3] StackExchange B RZE X, HEREH .
XA, B R — B4R, AR AR ZE T load, HEAKM ]
THEH KL s MR R] DA Vu FE A CRARE S AR REMN A 2/ 4D

Flask

web development,
—t one drop at a time
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4. 2.5 Flask J5

H AT 9 RIG IR, 5 om BHeR A T Flask fERESE, IXFER—/MERET
AR EAN IR . RO R AR N R R MR e, S GPU FR IR i 4 2R
K CPU A A7 A5 B TR0 £ 1 Bf TR) A 2 B AR (n 1 5 A5 LA B, B 7 5 8,
RS TR FR 28 2 i 55 b A T i [RD R A i) R (GPU e 5% 4% BRAS /&1, CPU RS54 12k g
590 o Bk, —FAATIIT RERME A cuda BiR, H R LAMEAHIIZAT cuda
AR RBEAT I, XA TT A H AT TR S B aE A R R 7 20 (e
DocString Generator &%) o J— Rl B TE 2RI 5 K VA BCE A
SAETITNN 75 20, R B vy S R AR A A A Query $38
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5 RGERAL. WidFIERE

5.1 ISEERRSISEERRE

FFEL4E A Continuous Integration 58T &K N 4258 T Hi 2 5, AT
g, (oo M. FFARIEINNRSE A, wT DU e B A RS AN 5 A AR RE 75 1E fff
A — . MRS HUIILLGE, PR A B . TR
Continuous Deployment JU 72 fERFEEAZAT (AR, T HEE B4 P A B3 (1012 B 2h
oo FRBEE OMFREEAE (N AF AR AE T, AT I /NG AR 58, #RREE BB AT 45
MW BRI, A RAETT RIS RNy, — N a3 — KPR,

—_—— e — -

SOURCE
REPOSITORY

—_—
. RE.!I'J LT
____________

e e
(]

- - - === -

SOURCE
REPOSITORY

I
I
I
_ : °
@/* ; RESULT
____________

TEST
y
STAGING
v
AUTO
PRODUCTION |

5.1.2 FREEE
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ERATPTE F, AR T github-actions 1 AFATH C/CD T, X
£ git commit/push 3258 f5, 2 HZPAT AT, #5560 /2 15 7] DOKAR RS S p 31 15
HrbZs, Msealin B i RFEE 5.

5.2 BEiLlidt

FENAIIR R LA A N B I0ERE 7 ThRE I e, K KR R 5 3 )
SATENAIZAT . A TGN, A ZIRRE A G D RRE . TR
[ AT A PE s

SRS EET BT, RN, B B R S R AT A4

5.2.1 BF Junit B9EATT

AT S R AHE 42y TUnit 3G RRAESE . JUnit 7E B ) (¥ 7 & J7 THi
AIREERRNE, ZEIET JUnit K)—DSF0Y xUnit K5 0lNHESR 2 —
FATM Errory Logging. Score =AM FE45 U 2509 S 1 ook, 51 4
A B p. an s B FR:

> @ R All 51 tests passed - 111ms
S “C:\Program Files\Java\jdkl.8.0_151\bin\java” ...

ocess finished with exit code 0

‘‘‘‘‘‘

yyyyy

VVVVV

yyyyyy
‘‘‘‘‘‘

oms|
tGetTagsAsFormattedStringNull  Oms,
tGetTagsAsFormattedString

\\\\\

K 5.2.2 U Te e

Junit H A S T
*  Failure: — M0 T IAEE RAHUHSE RA—205 &1, RN

%41 T
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AR T 8]

* error: SEHARIERE TN, A R AE TR A & 1 H R, e
DL AR A B bug

I L R

. @Rw%~4%ﬁﬁ&%%&~¢Wﬁﬁ&@mmmmm#mamy
xx.class FoRFH I, FoRMER AT 0 H e Rw s, DAy TR IR i 1
<@mmmmm=%wﬁymﬁﬁ&ﬁﬁﬁﬁﬁéﬁ%ﬁ%

*  @BeforeClass: TEFTA KIJNEPATRIBEIAT, static 7775 (BRAE
PAT— R, T HARAE—ANEAT)

*  @AfterClass: STEFTH WEIAT Z G HATHAT, static J7iE (BRR
SPAT I, I HRRE MBI

*  @Before: STERF— MR IEWIEITRTPAT—IX

* @After: SERF—NINATTIEIBIT EHPAT —IX

*  @Ignore: FTEMRIIMNRTT VLS IS 1T # 2 0

*  @RunWith: A PLSESIZAT#% orgjunit.runner.Runner

*  Parameters: SELIEM

Logtest * = ZAEH AW/ Jasypt IN#as, FTAE =15 BANS & SO

et HAE B W E R
{

Scanner scanner = Scanner(file)
List<String> list= ArrayList<>()
(scanner.hasNextLine()){
list.add(scanner.nextLine())

(list.isEmpty()){

assertTrue(
{

assertTrue(

K522 &l HE
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B, FEFRIDTERR T view 55 GUI PA K AMTARRDSEEE 7041, 10 R0
MR SR IEE] T 100%. FEBINAAE SRR
v model 45% classes, 43%

difficulty 0% cl:

v erroranalysis ©

v

€ ErrorMessage 100
€ ErrorMessageParser 50
€ RuntimeErrorFilterProvide , 0% lines covered
v personalsearch 07 classes
€ PersonalSearchiModel

25, 1008

v score 100% «

v combiner 100% classes

€ AbstractCombiner 100% methods, 100% lines covered

I Combiner

© SumCombiner 100% methods, 100% lines covered
€ AbstractScorer 10
€ IctfScorer 100
c

IdfScorer 100% methods, 100% lines covered

I Scorer
€ ScqScorer 10C

€ VarScorer |

€ JerseyGet 0% met
€ JerseyResponse |
€ Query 100% m
€ Question 1
> view 0% classes

v log4j2.plugins 101
€ LogPathLookup 50

K 5.2.3 MA7E 55 %

5.2.2 MifiRIRI TR
T i) 3 EEREHURI A 25 a2 5.1 FTw

Mk A A A&
IctfScorerTest Tetf #3453
IdfScorerTest Ldf 4573 ik
ScqScorerTest Scq 73533
VarScorerTest Var 1553l
SumCombinerTest HE1F 73
JerseyResponseTest Jersey M
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QueryTest Query A= AR
QuestionTest i) 7B

% 5.1 MR E

5.2.3 Eagmiz

A (10 2 AR RELE T AR T8 SRS AL AR K Stack Exchange APT 1%
Bl 2R A . AEREAT PEREMNA IR I R 43 5 5 18 13X LA A, IR AT =
AT EAZOTHREREAT T IR L RIS e o X B BE AR AR S T REAT 55 FH I

ThRefE% Baidu Stack Overflow CoderAssistant
ERIUL PN i 16.03 14.87 10.52
ARASIE UE B R 22.45 19.77 3.67
FixfE BRER 14.79 13.22 2.65

F 52 AR BN (Bfr: B

‘ {EAMEITE: Human Evaluation

@ 551524 Behavior-Driven-Evaluation

BITEEFRA R, ARMESTAERIINARSAEES S AR ERERSStY
Ebangtdjava: send a post request
© HEEAEERE T ARG RAIBRIYI LN T:

1R 1R
i 1 b
2 A€ b
Ei | B =
% 15 5]
= X
ES i i
m CoderAssistant . m CoderAssistant u CoderAssistant
BE BE . HE
Stack Overflow Stack Overflow Stack Overflow

K 5.2.1 PEREVEAS G EE
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5. 2. 4 ¥EOISEREM

i i Postman T ELX AT H (8 11 33EA 7482 111 48 Ui -

B 1B RGN vk = A 1.4 W 17 SR 3R [l P S A A 15 RS IO 2.4 T i R
I [5] [ Y 25 R 5 A TIUMIIN 2% (OB

5.2.5 View Eillizt
View /Z FIIR B AR KK T Java MR85, [RI0 75 ZAHL UT 22 BRE 77, FRATIEE
A JUnit ff ] Java Instarumentaion Tests i&47T, ACHEAFERT ViewTest .

5.3 MRS

5.3.1 &

BAT 2 VNN B S E S N FE P 22 2 (SAST), Zhas N TP %
TR (DAST), BT (SCA) AT APT #2112 &R SR 55

BANABFRZEMR  (SAST)

IBATEASACRE R, SAST TR MBI R A&, ARFEAEME, Xk
AR5 R 55 o 3B AEH] SAST T HAG AR SIRACH,, USRI 5 7] /g5 2L
AR 55 o PEARRS 3 AT 45 P LAZE R G B 10 AXAD Hag AT, DR ARG, 140
HUEHR NIAE S BB FREH RS HISE . X FE AT DUR I TE
FIRTR, T RE R BT AR 0L R B R BR300 S 1% L R

HEMNAEFZENR (DAST)

5 SAST T AL, DAST T HAT LA A2 Bailat, ol i &
G SRR AR R R AL T AT IR A 0 B FH R vh A7 A8 22 4 U R 1 O o
DAST L HAE#MEMARD Figfr, PaE A, &K, mis, B4 (R JavaScript),
BAGEN, 216, S0RIES . DAST T E AR F O i 3o
EAMO G R AR, R ORE N, AR R ARSI BT A X
BE RSB o

BHEABIH  (SCAD
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SCA T E A& B # A LARA 2 AFHh B A 20 R0 R TR SRR . Ik 2 T L 7R 30 1)
AR WAGAT A OLHRIFEA T rRIE S TAEE A 8. B2, S
SR P S SO R AL RO « SCA T L E B 3% WARAT I ZE AL O
HOR TP TN R eI TAE R E AR R B S st 5 2
KM Z R AT A, SCA T AEIRBA ATk IR KA, IF His s
SR R R 1A W] FH B AN o 9] 4 e il i 30 B ORI R P H 25 2
1 Logdj, &3 SCA % v] LLR BUAZ A i /L, W] LEAT THERN B ik 715
2

AP 2 122 2

1o BPAME: B E RSN TS, U5 TR, BB R AR AN

2. Ve PR 0 IE— P R A TR] P U7 ) G AT R, B AR

3. BUMNRERL: AT DGR, FR S R g A SRR

5.3.2 &F Cover ity H{TIRAZ LM

HLARSKAE, FAVEH T Synopsys (HriE) T HABIIF RIS, 3 B4
F|f T HSZ: Coverity® (SAST): 7Egwmhd I A& I T2 HH Al ok L) 22 4= A1 o TR

Coverity [FI55 BEFHAS /04T 51 4 BE 4% 55 Bh I R 4 75 TAEJRAR Hh 4k i Joi 2 e A
AR, SRADKH. PIATRME SRR, TP ARG T R DGR R B, PR
JRRE IR AT AR . 38 I R IR AR AT AR e BB S SRR, Coverity SAVE ]
DA Re G, RS 4k b IR LB e AR A Bl b Java AR e A (1) 4k LUK LK RE 8 5
R 1 1]
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SynopsysTest {

TermStatComponent termStatComponent
Synopsys Synopsys

@BeforeClass
setUpBeforeClass() Exception {
termStatComponent = mock(TermStatComponent. )
Mockito.when(termStatComponent.getTermStat ( )
.thenReturn(Optional.of( Stat( )))
Mockito.when(termStatComponent.getTermStat ( ))
.thenReturn(Optional.empty())

Mockito.when(termStatComponent.getTermCount()).thenReturn( )
Mockito.when(termStatComponent.getDocCount()).thenReturn( )
}

@Before
setUp() Exception {
sumCombiner = SumCombiner(ImmutableList.of( IctfScorer(termStatCompo
IctfScorer(termStatComponent)
IctfScorer(termStatComponent)))

5.3.1 Synopsys 24

TATHRAE A 7 — Lo H AR T H 3471 40 Black Duck® (SCA): £ N FH A%
PR PR YR XU . Seeker® (IAST): £ DevOps ¥it/K 2k H #1047 Web
Z 4 Tinfoil: ¥ DAST 1 API 24 MliAEE K EH KM DevOps TAEUH -

5.4 FFERIGSHHE

e R S A T i T DAFE R AN, B R A BUR BTG B0 B A BT BB S i .
HHALTF RN 2 5EE I, 185 35252 1] )7 FSEH SR 7 K AT RO 7 ik —
Ak, FRARERE KR JF H., 38 AW SO A JE R BSGEE mT LA hn A P 1
2 5 REEALER

AT H 1 RIiE I GitHub Issues A1 Intellij 44 97 18 I 1 25 5 2RI P 5
SR AR — A R AR
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6 SCHIMSRHSCINIth
6.1 TIRIFBTIRAISTHR

6. 1.1 SCIOIREMIZITIRED

SERGIAEE b, RN ZRIN FATTR F 2 5256 % 1) Nvidia 3090 2 -REEAT [
gk, BHREMH N2 CodeXGlue CZ AT M) BRI ML T FH I 2 75 A AL
(CEACA D HEATMERR, AP E S R5-5800H 1 Nvidia 3060 [f] GPU, #
& R4t windows, 8 (1) Idea FRA A 2017-20 FEAL LR F 0 P Ak 00 58 2 16 o
= ecs ]G5 BT, ecs RS ARECE N 4 #% 16GiB, #:/E R4 4 CentOS 7.8,
BRI ZR b8 IR (= T

AT H B ARS8 CAE Github ~F & F IR, 344 U EE A R A e 4y i) =2
https:/github.com/JasonZhu-WHU/CoderAssistant A

https://github.com/JasonZhu-WHU/CoderAssistantModel . A T A @ H, A1
EH T B E L, HAEEIE T Github ) Readme 30 PL X Release K A
A, [FIE AR SRIZAT IR B AR W SO A U, X R R 2 — N e diE
1T 08

CoderAssistant

An Inteli) plugin to query StackOverflow automatically. (Course Project for Advanced Software Engineering)

Highlight Features

ckOverflow Without Leaving the IDE

K 6.1.1.1 4GRS E AR EET TIED
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How to Install

You can install this plugin through donwloading the release package, which is -

And then import this plugin zip package into the Idea-2017-2, which could be downloaded from here

and the official-website.

To make use of the code context search function, you can download the trained model from here.

Procedures to Build the Project

Firstly, Download Idea 2017-2 for windows, and for mac. Here is the official website. In Idea:

1. View - Tool Windows - Gradle - Refresh Button
2. After generating output directory, expand Tasks Directory in Gradle. And then expand intellij directory.

3. Click 'runldea’ or 'runide’

6.1.1.2 #&1FE L Windows/Mac higff) Idea T #554H: (README X/4+H)

1. BE S ESREARD T 40AT 75 £ Idea H & T H A1 CoderAssistant-1.0.0.jar fiff:
A (i 6.1.2 )
2. SR FAE T Idea H R T B Hp G A0 R 4 G, B AT

U SR A B ML B AT LA 23 Github ) Readme BEHH, #ULHHIZIT T
] A B A5 BV AT
Procedures to Build the Project

Firstly, Download Idea 2017-2 for windows, and for mac. Here is the official website. In Idea:

1. View - Tool Windows - Gradle - Refresh Button
2. After generating output directory, expand Tasks Directory in Gradle. And then expand intellij directory.

3. Click ‘runldea’ or 'runide’

K 6.1.1.3 Github _F [ E 5 8%
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B [CAUsers\zhujie\D i DocumentListenerC it Intelli) IDEA 2017.2.7 - o X
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
CoderAssistant 1 src - g main ) i java » I io ) £ github » £ veuswimlab £ stackintheflow | % controller + £ component » £ document » @ DocumentListenerComponent. 45| 7 CoderAssistant [runide] v | B &: [FIEURY, 2 Q
5 Project - © | #- 1| Coderhssistant - | © AutoQueryActionjava - | © TermsatC = “omponentj = et F
v g CoderAssistant C:\Users\zhujie\Desktop\Plugin\CoderAssistant T K o + S| Z R 4B
> b gradie . v @ CoderAssistant
> idea i > Source Sets
v B build 9] v [gTasks
> B classes 2 } > Cgbuild
dependency-cache ) > [3 build setup
> idea-sandbox > 3 documentation
> Malibs > Cahelp
> B patchedPluginXmiFiles T v Cgintellj
> b resources . " ) i .  buildPlugin
o= o public void fileClosed(@ot\ull FilefiditorManager fileEditorManager, @Not\: D
v compileJava & prepareSandbox
emptysourcePathRet  prepareTestingsandbox
v Bmjar # publishPlugin
> Wlgradle of public void selectionChanged (@NotNull FileEditorManagerEvent fileEditorManage| @ runidea
> mout v [gother
v s ¢ @ compilelava
v g main b % compileTestiava
v java N & instrumentCode
> buicons  instrumentTestCode
v I iogithubvcuswimlab.stackintheflow } # postinstrumentCode
v controller & postinstrumentTestCode
> Ex component @override % processResources
> Exinfo of public void projectClosed() ( ©:processlestiesources
© AutoQueryAction v 3 verification
© AutoQueryGenerator ) & check
@ LexicalAnalyzer o test
@ Logging ; ) > [a Run Configurations
€ LogServer @verride
& QueryExecutor of public void initComponent() {
> u model 1
> I view

DocumentListenerComponent

Run (& Codernsditant el

G| v © building. Runn
™ v @ Run build Bupnina
@ Configure settings
="} @ Configure build
= ® Calculate task graph
» v @ Run tasks
>7< © ‘compilelava © Gradle projects need to be imported

Import Changes - Enable Auto-Import

B 6.1.1.4 TFRAIHIE I S

B, RGBT SEBACR T -
6.1.2 |IDE PItEETHIER

CoderAssistant f2 it 7£ IDE W ELf%Ae R I DI, IXAEw] LLLETT & 3B B AL 1dea
WEEATIE R . MHELAE Google SR S B bR, XAEAUE AT DI Rt g
BAMT R A EEETE Stack Overflow 2%, 1XFF 1 AT DUEE 6o — K HE U
DI B, [F B r)E Sl m g R, JF HAE 1) StackExchangeAPT #£
W E L B #EV5 1] Stack Overflow BEANASE » BHIR Y, M TATIFNEE, FAE
Google 5# SO MR M7, HHEFE IDE WBHTR RSN 77 &R, &
Fe TR b B BB




RRTITTA AT

‘‘‘‘‘‘‘

T TR ]

Event
@

K 6.1.2 IDE W4\ & I 2=

6. 1. 3 RIFRIBEE B TYR

CoderAssistant JEH2 BRI E R 5 B H AR R ThRe. thin R ATR, (e
J7ig AT i3 Error I, CoderAssistant £ F 2 #UHU S —47 145 115 BAE N &) query
#I| StackExchange [ AP1 0%, R 2R B2 % H 3hik M1 3 @ 7R . £ 4t Debug
WH R RERTEAA R EREHIEHRE R, ARG 2025 E, Xt
R HAE R 2 1 2 JSFTIT I 00T W] e 2 AR EL . CoderAssistant 2 H 2R #E ik
BERZMR, JFRE R R EEE GRS 20 &4 7,



H Hello18 - [CAL i ] - [Hello18] java - Intelli) IDEA 2017.2 - o X
E Javig ze Refactor Build Run Tools VCS

K 6.1.3 RIEIREEE S HEEER

6. 1. 4 IRAVKESIENERETHRER

CoderAssistant it 7] DARISE UE BT B R, i FEfoR, JFRE
AT LGB —BeARS, #RJE CoderAssistant £ F ZhXHRASHEAT 40id] . T, FEHAR
PB4 Hf ROR B gt AT AL B, SRAS A1 SUE B B ARTE 5 fik A 2R
E%ﬁ—&iﬁﬁﬁéﬁqmyﬁ&mﬂmm@uﬁMnfﬁ%,#%ﬁ%ﬁ%

FHEFIREFER .

%%Dwgﬁ%ﬁ%%%%ﬁ%@@ﬁ?ﬁﬁ%ﬁ%%&ﬁﬁ?ﬁﬁ%%
TR, TEIF R GEE T W A A B R 4 58, R — T —
BE3T TR 1 B AN R AR LA T 5 BOHE SR B e 57 ok i A R M o T AT 0 L
H CoderAssistant 7] DAFE Bk # B3 A 03— BARRE I query 91, AT
S IOARAT TS S AR B i TR R A5 R, RIS 48 B A QAT A 5 2 ) (R I )
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H Hello18 - [C: i ) ] - [Hello18] java - Intelli) IDEA 20172

Eile Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
¥ Hello18 | 1 src @ Ma PRIV | S Y &0
& Project - © | #- |- | © Copyfilejava - | @ InToPostjava -« © Mainjava StackinTheFlow. #-
v Iz Hello18 CAUsers\zhujie\ideaProjects\Fello18 Project SDK is not defined Setup SDK Sen 3 equest oo gren av o s
> e idea q
v mout 9

String param) i
v b Hello18 couea rer
 engiestd s REST ainc 4 el s o). meseer cre
v msc U ————
© Copyfile
iy Given URL is not allowed by the Application configuration,
2 Nginx appending :8001 to the URL when signin request goes
© InToPost to Facebook
© Main o,
> b target - ‘GvenURL
- s o e A’ el s mch e Vst URL o CarasURL, 1 e g 11
I tiello1Biml diango tacabook nginx gunicorn
1 pomxml
>l External Libraries How do you send a HEAD HTTP request in Python 22
seavktoseet coumeniora
T ——
7 Node/Express - How to send get request to check a status
™ code
s~ 20,
i Fronen s unen| ke it et e connecn s o 112
finally
| et Preferred Java way to ping an HTTP URL for availability
. 1nce  montor s e checs el  hen TP URL s avallae. | can ke care of i
Main » sendPostO PR A e e . Ui
Event Log e
¥
[c]
E:
=
?
o

i
R
A
=

RESTul Authentication via Spring
v B production 54 o

1389 chars, 40 line breaks  67:41 CRLF: UTF-8: & & Q) ©

Kl 6.1.4 FRECRSIE UE B AR

ATUUE R, WA SUE BT B 2ie R AHCRARE A, Bl B 3
Hir— BRI a A ) Post 15 3R AUANAD, AT LA Y 6 USRI AR A ) A
HER A At T ACRS R, IR I 254 im 1) Stack Overflow EARZRE S . 45
EREER AT, WSEBRCR ERRATEEASCHL 1 T H MHUHII6E . &K
T2 AT TR SE I A BORBEAT B AR PR



6.2 SEIGVF(E

FEIRATTH b, AT T SRR PRS2 A0 T X ey fE A
FEMCRLIE B 2> ARG B ThRE, B AL S B R ThAE, AARD1E 2T he
RITHERf R 4

PEARAE A RS A B S B DL RARYE S S B R AR N A R
IR FE U R anfraadm A 2 75 B s AR IR OGS B AR
PEREE 57 5 2K

PRI B AR FEDhRERIR N TR EA DT 10 A, WA & 3k
F 80%LA by VIZRIACHS TE S U A B % S I ARRS 118 S &, Rouge-L
E# 0.15 BLE; #FERE SR R 54 GAH HRETT A 2 65 DL B
[ET8

SKIRIAET: B IA SR Intellij Idea, Pytorch, R348 A £ 194 5 ¥m 2E 10
A GPU 3060 AMD-5800H

\

M PEA5 T E . Junit Postman PyRouge %5

¥ CoderAssistant 5 H At 4% 4 773, (H JE/Stack Overflow %) £ =/ HAk
ER s FATX M Gt T Z AL, RS EE AR XL, £
s B R

‘ {EEMRIEH: Human Evaluation

‘ 17 31521F(& Behavior-Driven-Evaluation

« BITECIRASRS, FENESITAERIINRGAIEMES 5 TR BIREEI L
- tkangt¥djava: send a post request
© HEEAEEDRE FARAAIBEI LT :

1R 1R
=E b &
)| e bz
i B %=
= 15 &
&5 S 2
ES # i

u CoderAssistant . m CoderAssistant u CoderAssistant
) 4 BE HE

Stack Overflow Stack Overflow Stack Overflow



Bl 6.2.1 {37 5 3O X EL

R R RCR B PEAG A0S, 7390 73 D9 B A PR Ak AN S 40 DAl -

Y B bR UE, FRATEEE Rouge-L ME NPEAEHIFEFR . Rouge & 1EAG
H 230 DAL B8P ) — 21 20 A A, 38l B 3h AR B S e e S — 4 =
EAE GEHER N TR HATHEITE, 3 HAHREME, DA H3h ARk
M e 5 S B MBI “HLE”. X, FAEH Rouge-L 1EAM
V8 A BHEHU — A EZIFN 4845, Rouge-L 1) L B2k LCS(longest common
subsequence, WEKALTFFINIKE, T2 Rouge-L MITHHE 7!

- LCS(X,Y)
les — -
LCS(X,Y)
leS —
n

- (1 + ,32) Ricsipics
e — RJ,’CS + ,6QHrJS

6.2.2 Rouge-L 523\

— X B X & N TSR CA(Gold Standard), m £HKE: Y 2HAS)
AR SR, n Y KE

L AEMALE EXFEE, A pyrouge FETHEL, FRATHIEY Rouge-L fHILH] [
0.17, REIRLFMFRBCHARREIE B R, A3 T WA+ KT 0.15 1 Hix.

N BB AR A B AR, 3 F AT A — A B S AT B -
IR R — AN AT 7 AT T SUE BRI B, e Th Rt R 45 48 2 1)
url & 15 R H 45T S350 params:
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public static String sendPost(String url, String param) {
PrintWriter out = null;
BufferedReader in = null;
String result = "7;
try {
URL realUrl = new URL(url);
URLConnection conn = realUrl. cpenConnection() :
conn. setRequestProperty(“accept”, "/*7);
conn. setRequestProperty(“connection”, "Keep-Alive”);
conn. setRequestProperty ("user—agent”,
“Mozilla/4.0 (compatible; MSIE 6.0; Windows NT 5.1;SV1)");
conn. setDoOutput (true) ;
conn. setDoInput (true) ;
out = new PrintWriter(conn. getOutputStream());
out. print (param) ;
out. flush() ;
in = new BufferedReader(
new InputStreamReader (conn. getInputStream())) ;
String line;
while ((line = in.readLine()) != null) {
result += line;
}
} catch (Exception e) |
System. out. println(" ki POST Wi RHIBUSH ! "+e);
e.printStackTrace() ;
}
finally{
try({
if(out!=null) {

out. close () ;

}

if(in!=null) {
in. close() ;

}

}
catch(I0Exception ex) {
ex. printStackTrace () ;
}
3

return result;

6.2.3 AURSIE SUAF B BB

X AR 4 HH 25 R (Golden) Mi% 42 Send a post request with params to the
given url, BT H 25 N Send a request to the given url, 7] PAE HFRATTA AL 1
B R 72 EE B 1)

6.3 BHMERE

AT H RN 8 104G 2% P KUK Threats to Validity 7 BAZ» N R I JLA 40
L PR RO R T00E P93 50 XGRS A0 40 A T R 7R SR A, BB
IS S B F  48 o DR T4, FRATTR AT T e B, B4 50
ZAN—3L 900 ZAT IS ICINRARAD, LA PEREMIASE . EFXHEEAL, FATH
X H AR ROR AT T EACHIVEAS , 45 A3 201 rouge (KT 0.15 FF& T
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2. HNERA RCVEIRSE: AN R RS 32 B ST I H K T VR AT Al AR A
L H 7 2 HABT 6 AE 5 (10 3 B RAAE T IF O N A F A A, BRI LAR
2 e LS AR R m] DR T 8 I 34T 3E A B BRI 25, T BERIMEAE TIF R
b PAN = E L GRINPUN

3. FEOSUCREE R A R MRS 5 SORTES 1 A R XURS: 32 24 T JATTHI T H fE
ISR PIHRRCR, g 4R HEAE IDE W B R S i E W & Ee /. A
11718 BN F R R E] . X — s b, AN MREmIIE, NS5
gy AL, DURAR ST H [ SEILECR EAER] 1A ELZ BT &Ry
U] DA Rl NS (RO Ta], - [R]IN 38E S 1 6 T R EE R A DI T8, 35
B VI BEUE E AR, T RATEAN TR KR SR A A R
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7 BEIRARSHERSG S

SEETH TR BRI R, PR BATR WS, X T Ieik i g ]
i T Do DRI = PR A

7.1 XEFREFESRT

FESRAE T AR o, BATTEBAMTRI TR et — AR B TR i R 48,
ANBWEEE 78, R85 CoderAssistant H N RIE . XA 7 NAIRZLA,
IR SEILTT(E (Web SR LB, HIP T8 (BRI URL) ¢
% (HRAABABEEE T ET IDE AIHEGRT RV, 2R BAT
2o SEER BT AR B JE I, FE T Web W T T B AA GG AR 4k bRtz Ly

A EAE

IDE WA $ifF B ) & 1A ) .

T F AT TR L A

D

2)

3)

4)

5)

ME B T7 KT LL I B2, £E Web % P T 15 18] CoderAssistant H)/458,
5 E#1i n# & Stack Overflow B(# Google FIERZER L . IATATHE M
MITCAER S 20T E, IRTHE R R, (H2IrReH R TH 2 IR A R .
MAE AR B, 78 IDE AEBEFENT, T DL E % B shak B sl 2
R IRGEE, ZXFEAZSIET SRR, EMEAKE EE AR, A
E: SRR TR YN (CE S NI

MIF RS, IDE W R ERT Lgs FH P A ok DOR AU T R R AR S,
ALY, P S BAFE IDE BTFA R H R K.

MINFIE] T4 45 10 BE A B2 F,  IDE W B3 A B AR s W ORI R &R, |
21k Web It AN & R ER, ATRIZ75 R Web KR a], PRE
33

MESERRR AR, AR VGG EZ RN, A IR 4 i EE Web
R NN, B ARZ IR, J5 6 HE GPU S5 & 13 S RCA R s
FHEC 2 DA 2CH 75 S8 7T LR D7 SCRE FH P E AR docker 25 8% HiB 4T
M8, S In AN R A I e A R



7.2 ¥hIHREEF

TEWE VT R, FATERN T — s R A 4 F 6 EIT R,
wITIREITHRIZRTE VSCode ¥ & EBEITIT K . VSCode ¥ & 1l {1 T K IR HAE T
VSCode 4 & it f& —3& T Electron HJ#5-F &AM gHEAT, IS 11 A0 A 25
Ll Web I B — R AR, AR EIT(E . [FIN VSCode SCRFEANH]E 5 MTHESL
Ik, BERTLLS Web BIRTIGIUE , WA LS &MGmIE, & n] AT K BEA
ARG B 2 5 IV AS o (B2 A TEEATFANAHTE T VSCode ) API SCRSAI— L6 HiAth 225
BORHE &I, VSCode FEHT 1R15 SRR _EIFA & B LT AST JF#AT1EVE1E X
ST, TR T —A Debug Adapter Protocol 4 4 45 2% A1 4 A2 15 = /1A i IR 25 1
ThRETr BT .

Debug

Adapter
Protocol

Debugger Extension

Generic _—
VS Code  Debugger —> P Debugger

Ul

] 7.2.1 VS Code Debugger Architecture

K, VS Code JF A Fr H B BAR B R AN 045 B IF AR AE VSCode %
BT, TR ESMES Debugger 1217, 25 FHEANERBINH GUI , X[EAES
FZET A TIRZ AR, (H 2 4 (7 SRS AN S B i
T ARZ RIS, 1 HATRE, VS Code A FALIKEUX L6135 B 103 O /1 API,
L FRAT TN AR 3 T VS Code HUAEAT (1175 S0t T HATRULLLBRRG, FE T
it — RIVRENH, JER AL, HETERE RS R APLIN 2R Z
7] 3 o L2 ) R A 1 i e SR R AR SR ABAIRT, T CAFRA T RIS E HA S & B b AT Uy
A LSRG FFTE VS Code BHFATIRZR, SR WA AR KRR AR YL IX AN 17 41 2>
A E . BARRY, AT Intellij 2 7 K Idea XA FEH T Java S
B IAEE FAATIEE T R . [RIE Intellid 780 F 045 A AT 1 java R T A
Z—, T B4R T LA B A T R D R . BRI, BRATTR G 3Rt
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FIFE 2 3T 1dea HEAT WU R, B2 3 HAD IDE 8% Jnfh 25 1T B 75 24
API M OB E L T fifo

7. 3 {RBUSTTHNIERE (A

Ty A Al B ) 2 ] R AR RIE AT 8 e ARPTRI RN, RS ) AR
RUE I Grad R e 75 R BT BRI, 1 RIE R I ZR5E M, ATty i, 7%
NS LEBER A DL MR 2 T I PR E PR 25 56 o FRATT AR AR 0 T IR i e+ )L
AT HIARRS B AE A query BT IR IR R ZIFE 0.2s 22, B 24348 21 IR 55 4% B fi%
k55 %% CPU FE TN K25 2L 3-5 HUIFIA], SXANSERRI SE XS 4450 i 520 UL
Ko B, FATIONR BAAAE—ADEE tradeoff, RIN R IXALEEA L,
R Al DRSS B QR R EZEATIESE: H RIS F B A, A AR S5
ROR BERAEAE 75 2 HBA IS AT, XA RIATA LS4 docker (1A,
FI R LEAIIZAT docker ZFARKIEAT I 53— Fh 05 302w PR 7 (56 FH £&
E R BEAT F, E R 5B E] GPU AR S5 a% A BT LIS RS R FE IR BE A, 4
A RN T BARAT HABARAT o 55— Rl AT 05 20 T SRR AR R R U B
HAW AR IR T 30, R R U st AR 3 A G5 A i Queery ik
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8 BESRE
8.1 IBRHE

ATUH CoderAssistant & — 4™ [HI ) BAFTF A U R HLas A, el 12072
KT IR NTERS U — A BAR RN, AR — BT —H, # B
TEI N 573 B8 vy 85 R I 1 S AAT T G R T v 3 81 11 i) R R A R 7 58 o B AR iR
CoderAssistant /& —/ME Java i 5 50 F AR BT RN 1dea b 4G, AT LAH
B P88 75 (O 7E IDE P93 g o d AT T A B B g 1) R, HL S B DR AE T
AT AR EE TR RS BRI B ) Bk R IhRE, LK SE4TE IDE A
TR ARG . LGN, JFRE BRI PR Bug N EE &l an
TR DI BRI bug 15 BACRGBEAT 708, AR5 B ] —LeSC B A RS
B ARES L F Google B # Stack Overflow [, 4R 5 i P BR i g 451 — Lo A AH T
R TURN 2, SRR B — AR I N T T ), BRI Bug. (HIX
P s B RUD SR LU B, Fah Ui U A A L 2, 1T HAS IR KSF
[RIFE Y R AAT] Debug 73 ArE iR I BE JJ W ANIR], BT LA CoderAssistant 7y B2 GE 41X
ANIFEE B, H BT RN 53R R 3 v oA R 1) AR R T R

PAT AR ) 3 Em fA TR A LU 85 9 T T LA :

1. CoderAssistant #2 55 — M AIDTE UAF B2 HUNT Stack Overflow [7] 246 2 AH 45
AR, JEE T B ETSRET CodeBERT TRl iRl CodeXGlue %4
1318 UE B IR BN ORI

2. JFR T —AETADIE UE BRI E B A b B iR TR, K2l
LHN TFh BRSNS B Az, AFREE TR

3. I SEBRME IR T OTE M TR B RO, IR TR A E SR BUSCR i3
17 1 HERA I B AR TR

XTI H R S AT U =R R B+ DA R RS IR
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Q@ =& =4AES + - BiF + —FES

(a) All-In-IDE: FEAIBHEHEILASEREIDER, AEETE, EAFEBEERIINBNILE
28, —UINIR(EEBRILATEI DERIERTERL

(b) Code2Query: FILURBULHIE SR BohEMRSEE N, MARSHARRE

(c) Automatically: AILIBshNERIREEFHER, HERF#E{TDebug

—ABiF: BAOREFR, BAHRSE, BHOREEMIMEMESRREER

— A AFR: Copilot25Bughl, CoderAssistant2#{iDebughl U-x*U

8.1 ITH B 4h
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8.2 RFKRE

ZRFEMFAMAEER, RN R RIAR IR AR BHEA AL
AR AT At — DI A 5 1A, 3 BLRS T H 14 i S AN Future Work J2 5 401°F -

1. HAETHUH /&2 T Idea (1) MRABEAT R ZAMESEHL,  ASCHF Java 165,
(B HEE ERATTM T2 AT DAHE B HARIE S AT 6 B, ARokAT Lt
—IBHE B VS Code FFF5TE 5 gt a b, B 7 2R R R 15 2R L
SR, JFE TGRS X R Ul

2. AR ="Thaed, ARSIE UE B R EE R GPU MR, #
CPU 8 = k45 & iz irdZBg . 275 H iSRG R A B AT 2
KHMIAM docker IBATHE, X —HOLTE ;- PWTT, BCE B G
B—Rb il B R R U1 B IULIEAE v s ik

3. HATARSE SRR B SR AT — DI IRAS , CodeBERT “5 5 H i #£
Rouge {H E R4 0.17 A4, BRESOAS E/15 B2 I Z L HLBOKR
IURA A RN, R ACR At 5T 2 e

FANEAT 3 22 0 2 R 22 i AR O BAT P Sk SR TR A T
RZ HARNTE S @I, Hh & R2 AT B s L. BOYR RN 55%
MR, FATTCIRAEAR VIR — IR 5E B, AT TR T3 A1t —
DB R B REEN . K, AKX IFEAT 8 g, AR
— IR E T IF)

L AR “E3mictZ”, BlEREA AR P LI RO B 25 E BRI
B XAREROYBATH AT 1F 32 252 — AT R RS B ATE X
SRR, XEZRNER LESHENER & RIT R §%
R R MR HIERTE . EHRANFABHRRET, HELELHRR
BT HOERANEE EXTE, Ba@BEEITHBRKE S, ThE
W UEBIEF RAKES SR, NTHBR— N EIRKKERE. i
YRHI, A/l A SEIE B 7 WRLE R R, WP R 2 A R, A
(BB, R sl AR e [ e e S PR 4 T 5 3K
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T AR N BRI SR R R T SRR, XA BLE AN
IR EAR S 15, REFZI H NI 18] BT MR S RO 1) il LR 52 2197
B U B LR DL o I ORI DASR LA F P AR IV A1 25 R 25 1)
BT, TR BERNRATI S T RAESE, S E RO ] A 5
Xt Codex MR L, 222 i W FRATIAS B4 483X A ST A e ACAS 1
Text2Code fIZhRE, R LARRA RS HNANTE . X — B £ ZEPRAl A T
ERE DR R K5, MT OV S @ K, WA e A%
OB AR SCER L. 5 — 5T, X RS A R ROR, REAS RIS
[ AN S PEREEAT IR AUTE DL IS IR AERR R, KPR — DA Bk
AR, ARRBREGIRRN.

SRR, FETPIIR R, AN Tl fa] BB ) — AN P B St BE AR R
B KBRS R AN RE SR AR B R 0 WORIRAN PR AT R R B e O
TANGED . BEGRRENESHN s, B E=f(IARET, HEIE
SR R R ) o A ESRTIWE R R, SGHRTT “ FEER AN S S e i)
IRV E SN 210 P TR WA b TN 72719 e e N T B NS T N/ & 2
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Motivation

Programmers spend lots of time on searching external information from sites
such as Stack Overflow and Google for debugging, during which process they
might even be distracted. Consequently, saving time and energy on searching
information from external knowledge library such as Stack Overflow could

significantly enhance R&D efficiency.
Time spent during coding

Visiting Stack Overflow Frequency

>
Q

= Less than once per month or monthly

=Never

weekly

«Search External Information
Others

Key Features

CoderAssistant automates the process of searching external information for
debugging and help beginners find high-quality solutions easier.

1) Help analyze code snippets by retrieving code context information

2) Searching external information with error messages automatically

3) All interacting actions could be done inside IDE

System Overview = [
Vo
Code C > Embedding Pretrained Model
¢ Query Generated
Code2Query.

Code Snippet

% 65 1

Experiments

Dataset: CodeXGluel2! (6 languages) Model Evaluation: Bleu-4

e
Language es
Java 164923 5183 10955 Java 17.25 15.09
Python 251280 13914 14918  Python 19.06 1593
Go 167288 7325 8122 Go 18.07 13.98

f other 3 hidden due to

Human Evaluation

Comparing time taken by different methods

Human Evaluation: Time saved by 7X times with CoderAssistant

Models and code are publicly available:
https://github.com/JasonZhu-WHU/CoderAssistant
https://github.com/JasonZhu-WHU/CoderAssistantMode|

And our work is built based on open source software including:
CodeBERT(, CodeXGlue? and Stackintheflow!3l. Usage is only limited for
the course(Advanced Software Engineering) practice.
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