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Abstract

With the fast promotion and fiery improvement of Internet innovation, the quality prob-
lem of programming items has become progressively unmistakable. To guarantee the
smooth advancement of task improvement and emphasis, the defect tracking system
appeared. Nonetheless, complex defect libraries unavoidably have functional issues,
for example, high threshold and high learning costs, which are especially serious in

large-scale manual collaboration or handover scenarios such as crowdsourced testing.

Question answering technology is an advanced form of information retrieval, which
can rapidly and precisely respond to user questions, saving users’ time for investiga-
tion and screening. Complex natural language questions often have multi-hop seman-
tics. The graph structure has more grounded interpretability in reestablishing triplet
networks, and the legitimate structure inquiry is all the more clear and natural. The
graph algorithm won’t diminish the question speed with the extension of the scale, and

the formal inquiry effectiveness higher.

In view of the above foundation, the thesis designs and implements a question an-
swering system based on knowledge graph for Bugzilla, which incorporates five core
modules: original data cleaning, semantic model training, knowledge graph construc-
tion, defect report management and question answering system development. The sys-
tem supports two question answering forms: defect report duplication checking and
sentence pattern rule matching. Aiming at the question answering of duplicate checking
of defect reports, the semantic similarity matching technology is used. After cleaning
the original data, the defect summary data set is semantically compressed according to
the stop words and invalid part of speech, and then the index model of sentence embed-

ding is obtained by pre-training with SBERT and Faiss. For sentence pattern matching
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question answering, pattern rule distribution technology is adopted, common sentence
pattern templates and feature word whitelist are pre-marked, and regular matching is
used to convert non-standard questions into standard questions, and then construct for-

mal queries.

This system is a cross-end desktop application with frontend and backend sep-
arated, and is deployed in Docker container in virtualization. The frontend uses Re-
act+TypeScript to build the Hooks functional programming framework, Antd+Less
achieves style modularization, and Echarts draws visual graphics; the backend uses the
Django framework and calls third-party API interfaces to realize hybrid programming;
uses Neo4j to persist knowledge graph and MySQL to save pending approval Defect
database data; Nginx is used to provide load balancing and reverse proxy services, and
Redis caches hot data, thereby improving the availability, reliability and stability of the

system.

The system-related software test cases were successfully passed, the test coverage
complied with Pareto’s principle, and the whole core business link connected. Through
static resource compression and hotspot caching mechanism, the rendering time of the
first screen is controlled within 2.5 seconds, and the query per second is increased by

2.81 times.

Keywords: Domain Scene, Knowledge Graph, Question Answering System, SBERT,

Hybrid Question Answering Framework
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VERA T VI B TTER, SR WRESE T 18 0 2y A B I . e R 1R 3 4
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2.1.1 BB/ ®

FRT R P IEHRE T /A8 . AHERFIARSTER N, RIARAE.
Pt ARERIAAAETUAR . B, o7 A 2 — R 5 [ [37]. it
BB H A2 X R s AT s B TEUE . SRRl A, (2 AR
ARG Bk B8 o s [38]

BRI H AR B S R A AE AT S B S B o AE A2
M B R e T ) S B d R [39]. R R ER SIS W IR AGERE. =
H. EFIOPEMELIEZ MG, SORPRO MRS Lok 5 A 2o
Gt BAEAZE BE SO B R S i T 223 2 o B ORI s
TR Plgse ] B ARV AL BRI R PR A5 U p) S AL B
B [40]. ARGHEIRIRE MR, FAEITURIRE . 2H, AEREFES
AL, PR 2 i e AR TR U -

BAd e s EAR T £ 8. Bulrh e, Adness Lok,

L Bt 25 s fag il 5 2 g MR R A, MIEAR I S i td — Rl s
MR, EEEREVERARE: B ARLEMZARLE.

2. a4 BRI L T 5 1) S A — oA e 17 D F) R Ak
M, AR EE S B  Ja s TARR SR e sk SRR — B
i BWSHIETE.

3. FlE R R AR A I WF AR S IR, XS AR B Aad AL B i $ics
PATCETIE G, 2B, SR, B —tis: Ak
kgL

2.1.2 SNiREDE

R RS A o _E o — R s SR 5 SR 2 TR AR BT (R 45 [41], HI—A>
BT ) G R R . HH TR AR M 2% AR, JT4ER . 1K
A RBEHR AR S . AR RS T 2 DA R R
PSR At VA SIEATEL S PSR I



2.1 #iBAEHEX 8

Bl AR BUR A B AR B R 28 — D ERY, R . 1% R AL
i, ARG H GRS R A R A EL IR e 2 22 PR S M R R A R R A
e RETAL R ARG AR . R RS RO AR T A TSR MLl o

KRR AE 55 R ke ife (BEREO . R ARBUERE) | ket (&
NP E NI | 51 v A A 1 SN e TD I 2 B 6 R R LS RS IV AT
PA= e A AF il ARAERS BLr) BARAT 55t w44 SE ORI B Zdia i i
RATBL, FPEBORIE SR AT

IR B AT 55 R 22 YR [ 4 114 5 A Al ik £ B ek, O A
AKX FE [42]. RGP B TR FORME RUR B B (BdRsiiR. 2L
fEask . A, 455) A (BdiE R, R rert) shik. SCBln
Ry BT R T T SRR AT R BE R SEAARARURE . A ITAR A M HEA T 2R

TR T AR 55 R MR R . Ak, B PR ARIR ST AR
A H R S forE G4 BECIEECAE ) SRIBCHT 4 0 i1 B 45
o AT N GUHARRE I AE , A AZ 1 o2 S AR B0 25 1 L
WE, HIAERZ E SCRAR R R R E RS . BE T, XAk Knowl-
edge Graph Refinement [43], A5 RIH EIREEE (b EAET AT, 8 A WA
ik, FRZARAT SOTA il (state-of-the-art model) o IR BT AL 7 Ko
B RS E R N BN AR, R A B HLgR ) [44] FUEENEA

xamE | i
: "
p— E> HIiRIE

Knowledge Graph Data

Sinbig | EESIRRA BER
: Eteepraaen

femsE | [{>

KELE

B 2. 10 RO RS R R Y

A2 U2 RR B B R M A 5. 5, @ RRAE, kiR
RE SRR, IR SCAS . G5 M AR5 BRI 22 SR SO S A 5 dh v At JBURH O £k



2.2 UATLEEX 9

fi R, FUHRIRZOR . FHREERE S5 7 LA P s R B, ¢ i
WRAMAFAE %, TEFIRIAE . i G R A SR e DA il st .

2.2 NAXTLIEHEXR

2.2.1 iEMERE

WPEARE (Part-of-Speech tagging, POS tagging) &4 4 kA 4 45 > FR 1]
gh b bR SCESE A S AT IR AR IC A SCAR AL BB R, B 2] AL B S Y
ARSI A BhiE . RS HEEAR R, SRR TRY
JRA] KAAL (Hidden Markov Model, HMM) iR EARTE Ty ¥, RIFE ML [F] 43
A UL B e K R A AR R A R 1k HMM [45], IfFIH Viterbi 53 [46] 3R
AT RE M IR F A1 . WHHAR K2 AR E AL BRI BA [47] 45 &850 AL
W 1) AR L T E N SUE R 2) )iz MU 2 A R R
3) AESRIEAT R EL v 7550 R JE U005 4) X AN R] () Rk 4 A A
B, HRICH A TR PR bR YT A [48] 71 Penn Treebank WSJ [49] %#5 45 [ HA5 97.24%
AR R ERR R . AR R G0 A A AR 58 B — 8 AT R4

2.2.2 EMHAMNEERR

NSP Mask LM Mask LM
aln aln aln
Le ] Lo~ Low ) (mae) [ ) - o]

Masked Sentence A Masked Sentence B

] 2.2: BERT f%.0045H)
T SCEBIZh A HERI_E R SGESE I 2 A B 288 il A (Word Embed-
ding) [HBFFEIIRE. MIRHIHET One-Hot [50]. TE-IDF [51]. TextRank [52] 41

Thttps://www.freecodecamp.org/news/an-introduction-to-part-of-speech-tagging-and-the-hidden-markov-
model-953d4533824/
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4T (bag-of-words) , F|Z5E1E L% LSA/LSI [53]. LDA [54] 453U 32 A
. 3| Word2vec [55]. FastText [56]. Glove [57] 45 WAL M [E & L AT,
i Ji & JE LA ELMo [58]. GPT [59]. BERT [60] %5 4 {2 M S A RIEALL
BERT #ZU7E 11 2l { SRIE S AL BT 5 LIS “state-of-the-art” [RRLA,
B HAETE AL AESS BT TR 22 B0 O(n?) (0 2.2/ ), HCAHfE:
PITHFEACHT O, AN & A B4 T SOA TR AR DL BE 145, SBERT [61]
1£ BERT #iy th () & fith_E3Bfn—40 b 84, RHREIA M E u M v 5 |u - v PHE
HRLMLE W, e R*F (n FoRAJRALEE, k FRBEMAED) |, SEIMS
FHRREGEIE 2.3a )0 A 2-1. [ cosine RELTTE _ER AN A 1) 2 1 AH
LR, 52 [E1E B bRk £ LR 2.3b,

o = softmax(W,(u, v, |u —v|)) 2-1)

XFHAA T a, SEIEBA] p FIaBlA) n, FIA] triplet loss [62] 115453
AL, SEEUSCARRARIEE R, o BARREEL A 2-2, s FR x 1
FmEE, FUIGRET BRI s, FE so B s, 20T € S8 B B

max(||s. = s,|| = lIsa = s.ll + €,0) (2-2)

(a) Classification Objective Function (b) Regression Objective Function

& 2.3: SBERT #.0 B ¥E K

VB H FAAY H 802 M55 TiFES5, T BERT MR R itk —
W2 LR, R MM BT SCEE, REERTEA . TR R IR, (R
[ R 2, SBERT Lt BERT AYTHE R AR, S1E SR MUBCA Wi Ak i
BeaEsp s, PR ] SBERT A1y i 2 i 2R 1 A% D B33 o



2.3 RGWHARER 1
2.2.3 EMSESBE

Faiss [63] (Facebook Al Similarity Search) & H i f 231 k Il 4546
Z % (Approximate Nearest Neighbor, ANN) , Hj Facebook J1-%, Nim4Eif&
B s it m R LT E R R AR SS . A% O B R it B 18 R AR I SR 1
T AL 52 BT 3R (8] 4 Ry L 45 R, 7 AT 42232 0 I A e — /e A T R 0 RO
et RBCRERINNAE S . 4 E d R85 i, Faiss BEOF M EH R4S
WT N, M d RS x B, BESREARX 2-3AMIITRLINER
BAE, WA 2.4,

i = argmin; ||x — x;| (2-3)

s
H H
l | l
o
E.
Pxl = Lo’}
I 5
ydomiau buibiaw
S
H
S
s
a
c
5
c
5

uuuuuuuu

2.4: WarpSelect fifiA

A ZRGEAE S LR 7 2 ) B RS, T S R AN ] B BRI A T SO AR (UL DT
Be, PRI 6 1 R Y A i T R B N A [l iy Beb AN i Dy — 2 . ARRGER
WU SR o 1 A S A AR5 AT IR A AL B, R Bl 55 i TR] IR 2= 5 |
Hah k= Ay, VAR AR A 9]

2.3 RGTHAAEHER

2.3.1 EBEPERER

React {2 Facebook HJ P HBEIwmHESY, 2% F 4 @ 52 & X 4 Bl Y
JavaScript fEZ2, 2 uiis = KIFPEIH (React, Vue., Angular) J P E 55 E
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Ry R A S B Y R AE SR [64]. React [ R4 2 A B U R4 4k 2
TS FE g S R Pt (U1) B, React Sy H A5 B &SRS T,
2B A i RE A RO R TR e g, AR T AT Ho . Ak
&8 React QA & FARSW AL, HH A BIE LW UL, 725240
HARASFESE DOM )[R, RETE H AR B H N % B8 . React | F K 1
DOM #¢ AR A Diffing FyA (45 0 g Bl 4 — B ctis e 2 H F ac B A
T, REE/D5ESE DOM AL H..

TypeScript 42 Microsoft JJ§i [ JavaScript [HE4E, BEXE R M Yass. 115
MUR#RVE R SE LizfT. JavaScript )2 81855 K ANET, HIMMEATEZEITZ I A
PUIEAE R ACH5 (7). TypeScript %A% & % 22U AR 6, 7E748 B A &
Z RIS G A L2y, Bt RO RS R ARG A SO, BRAS R I AR HE Y
JavaScript Hizf TFEAEMI Vide SUERE R SE, &G KB H BT AR ZES

Ant Design (Antd) 243804 iR A stk R, B0 RE i m
& B ettt BOUR. ERM, s R, BIRES TR
FAA, it AR EHET H PR . Antd J&T React 4114 %, fE-h Web
MR E B EAS UL A F, SCRp R, *F TypeScript Byt E#
.

Less (Leaner Style Sheets) 22 &F£3:3£ (Cascading Style Sheets, CSS)
WY TRES, WITHIR S PEm g e, BRSO B o A 2 4
A, Less £ CSS fy3Lml FgriAs & (Variables) . pR%{ (Functions) . JE&

(Mixins) . #x% (Nesting) . iz% (Operations) ZEiEVEMINAEY, ] Less
B CSS Rl SHE B S TN s SRS .
Electron & ] T4 &t s 1 . A AR P HESE , S FF JavaScript, HTML A1 CSS
1 FF K AL, Electron PN Chromium F1 NodelS, K vl DAH & 1534 W H°
(Windows, MacOS. Linux) , HURZRT% oy HFKEE. iE Vi-
sual Studio Code. Figma., WhatsApp. Twitch, Microsoft Teams FI Github Desk-
top TENIVFZ A B5 -5 ST M, 2 1 Electron A .

RERGEH Pk T Electron+React HESE | S M) T gy A 5L T i 1) 865 0B A 7 5
Antd+Less HE-Pify @& A g UL, SCOlBcHfbls s, st A e s
Ye; TypeScript 1] J5 % JavaScript fit4s, $#2ALATHESRAG A A B TAE %%
Z R IR v A A )

Zhttps://react.docschina.org/

3https://ant.design/docs/spec/introduce-cn
“https://less.bootcss.com/#%E6%A6%82%E8%A7%88
Shttps://www.electronjs.org/docs/latest/
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2.3.2 BRFBImHEAR

Django ;&% T Python [JFFJi Web HEZE, TJREKIM 4, BEPLHETE @I HLh
Web [ RSG5, SEIMAR S BV [65]. Web FFA I HY . &8s PR S5 L.
PETH, Django ¥ TSCACPRAIN B AL, Bbah, BILEE RS RS N R SR
MR, Fit, FRARRTELETHRBISEE, TAEEER T
TAEE. Django A FFili# (Ridiculously fast) . ZhHESE#E (Fullyloaded) .
40 5% (Reassuringly secure) . #5549 & (Exceedingly scalable) . 4>HEif ]

(Incredibly versatile) (455 . Django R34 Python =& (56 = 7 FE A% BR 1Y
M FEIX

Neodj 25T Java 15 PEREFF R NoSQL Bdia e, Jic)Z DAL AR I 548 T FE 4K
PRIELAFETT S KR, AR, BETHEN. TEFSHR Java £
AT . Neodj $fi—&58 KK Cypher ZrifiE =, WER AL UL, T 744
IR EE, BIBVEA S BRSO T BT B RE, Hk R AV
PERI AR BEFR T T-15 [66]. FEAEYF . 15 L%, HER R AR AR N &5 5%
i, Neodj HAMFFILHEAT 2 H [67].

MySQL /2 i Fi it 23 5] MySQL AB A &I A& W TF R & R AVEHR 2, B Ak
J&F Oracle A H]. MySQL BEH] DAMEN WY AR P Y FF AL 5 58, AT PASCRR
BRER. PR CTEMIEL RS ARG E A5 [68]. T HARFUN, #E
oo ARG, HEREIFAIAL S, £1FE Facebook., Twitter, Alibaba 1 Tecent Z57E N
LT A A ERECR . &R ng 2 2L s ML ER R H MySQL #4525 25 5
Ul A7 Bl S5 G -

Django $fitE134 Neodj F1 MySQL # il 541 Py2neo JFA1 PyMySQL JE,
HNEH ORM (Object Relational Mapping) HEZEHEIA Python X5 fil MySQL %%
P P2 [B] W JC AR O 2, AT S48 BE H SR AL E] ¢ R B P
R, ARG Neodj fEAREIRIEE, MySQL {75 ik i, k95t &
T Django HEZE, BEREAYEFRER Web k55, SLREAEZE Python iHH .

2.3.3 IE{tIR

JA T2 — A s T AE AT R P AR IR 55 ) Te AR YRS . TSR
BTG )5 (Reuse Principle) . DRY & (Don’t Repeat Yourself) . JF
M) (Open Close Principle) . #6842 )5 (Stop Reinventing The Wheel)

®https://stackoverflow.com/questions/tagged/scaffolding



2.3 RGHAHEX 14

LA S5, FIHBF2RA AR HEAWEE. mAoEE THE, A
PR AR, M EEEER 2R,

Webpack & —™Fl T-#AL JavaScript [ 27 19 SEEFT 0 TR (mod-
ule bundler) . Webpack i HTML, JavaScript. CSS. & 2308 h—Fi&E,
171 4 A P SO B — M (module) SO, ARFEALER SCLAE LAY MO &1
(dependency graph) ¥ Fr A 13T 40 (bundle) J{EFASETE. Webpack EL&1F
ZHE s R — ADIT T Rlm R (0H loader 3540 2 FfoA [l i) dh A 15
T iz plugin I REEAYIGE; $RALHES (hot module replacement) FEFHIT /&
g RIS RSB SORM A CLEER 52 i i i R 2 3%

Yarm f M. TTHE. FARIHIE AT, FETTDAfE R H R
T H.[69]. Yarn H Facebook. Google. Exponent #1 Tilde A #EH, 77%d NPM

(Node Package Manager) FEPEREFIC 4 B ELFE. Yarn SCREfE R, FFATHY
TR, LARRFETE A, FBZAC TEWME, #aEE T, Mk
NPM FEfiR . Yarn S H RGN, 3G BOCAEE S, FIH N B R k]
PAE 248 TAE, T NPM B a4, FEPRATACASHET, Yarn SR80 A0 (1)
SEHPE, R HE NPM B2 42

TR THA B TR TR A R . PRI ) RS, AR gk
LR FW AR, TR & MR ARG 0. ARG 00 42
PR B T S T B AT 5 JEad Webpack FE AHUIRIRKIAEE , 7E b 4T 4
AT AT P Yarn 42T H {1 NodelS 1R & T H..

2.3.4 ZEfEAR

Redis j& BT B ET 57 5 7T 7 NoSQL #dfe 4, 387 BSD R HMY [70],
AHAVERR I . S AN S PRI, WL R RF RS, RIE
I E SIS . Redis SCHF 5 PRV EZRIUAN 1 A E & A, WERBAUS: F
fid3 (STRING) . %5 (LIST) . Wfk (HASH) . ££& (SET) MIAFLE
& (ZSET) , Wi 2.5017. Redis HATRPERE. I3 BRI 5 A RRE SR
¥o B> Redis PRS2 I GEIRE] 110000 U/FRFT 80000 Y/, HEH %3
SN AT B S A  SPE A AR A XU, DY LR 2R Redis Clus-
ter, SEHLFMEIADLH]

Nginx ;242 B0 mPEAE HTTP Ml AUBEAR 5 . BABITRE.
FE . FCER AR IRIH AR A BT Epoll JT ALK Nginx fEWS [F] I}

https://webpack.docschina.org/concepts/modules
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18 33 4

3 =
%

o i
ob ¥ St @t

>
%

A J

% 8

B a3 4t
M2 55

p:: R0
I ¥ 3% W
M 55 22

™
iy
313
*

& 2.5: Redis N EHHRLRA X RE

Wi 50000 A % B4z, APRERASTEIERT & DRy N fEas[A] . Nginx 2]
TG R S ) AR, A B B A R i SR TR o B 2 5 R 5
s RIS R P ok Ak B RS A, HARPERSS AR T MRS A
FEPRBOF R BRI, B AER SS45 0oh H AR IR 5525, M BRE J5 2 218
IRATH

Docker /2% T Golang FFFIRAZR B EIAR , i S22 VPAELH], SCIY
MbmE, BABHE. WERAESF S . Docker R% T PaaS |2, 42
PP S T ERE PRI A ay B, 0 AR Y 5 AL g, R Rt
CI/CD. HfiiRssik. A B3k k. IS nl FERIECRRE 152 0 il o
J5% . FIH Docker RESEIUHHAZAT, MIAAIERE, BEBIEGS REAREZ
172 (B A AE IS o

[A]A PING-PONG YA AL 4EFRFEHORES, PRI 394 T ol
MBS KA RIS, Tt RGCREARIVERE, IR 55 St BT
BRI AR 55 %, I Nginx SeefF G BR20K, R St S R A2
fiE; 57 Redis ZEHEAI MySQL M 73 85T Docker, iARBIR LA MIZ 4L H% .

2.4 EKREING

ARFEARA I H A A BIE ELA . BEARMEZRAIF 2 TR W B st
B SCRTAL PRI R G0 A = K2R R AL PRI B 32 27 S s AN R &
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TR . I ST R . SORTAL PR B B T 22 43 iRl M
T SCHU T AT A s S8 AR R () FEIR SR B, ROR BTy T A StanfordNLP
FINESCA 3 AR AR TE , SBERT AR i SUMBUEE TS5 589K, {1 Faiss 1472
AR R G . R GERT S W B 32 7 21 1 i i B A HE ST AR Z A i ) T
H., miuE T React+Antd+TypeScript+Less Lz F] H Electron 4 i 54 &
T AR Y, SR Django HEZE, Hcdla 7R ] Neodj Fll MySQL,  FA i icdfa
A Redis, BFASTEIRAT AURIER (4008 B4R 7371 16 4% Webpack #1 Yarn, i@
1A EANEEAE S O ISR E 50, DI H SR D U v b B L 2
EHARFNEAR SHF o




B=E  BROFNSEEE

ARBELLE G ST AR REAATHR R AARET, K HERGES AT
RE N T IIRERY S . ST A an R A A, AR TAI 7] Bugzilla 417
SRS WA ER7E - i a5 W o N T NSRS BN €72 LS EE T
FE AT S S

3.1 RGEFHELR

AR A RS R, T T A b AR AR B HCPFBRIE I H B P Ak
B 77 2 ) SE VRIS SR AR, LA T R S Sl R TR ) T B R A B A A
BN BARHGEAE, (RS RE P . HERRI s e BRI AR R . BRI
. OBRPAERER . BREEIB RN ERGE TS T SRBUN PR E R
% 3-1 ARIRBA R E RGN

238 (G155 AT it LA R
RIS Jo b i T TR E X BRI 25
SV E 3 BiNe%k BRAES T BRAE & T BRAE & T
REPE I AFTE HRILH RS AFGE
{ZAtieh 5 5 H iR

HAE AR AN 3-1, XEREY P R Gl BT BRI
R4 BTHATENNSRE. ST EURNIRES RS, BFREZTH
25 2R 50 DA B B TR A T HE ARG 25 R4

L@+ &+ @

I BRIEREEE BXHENETE ARANRSIRE

g
BARXFIE o Q 2) 6 = }% o @

AR LR B4 ER L 43 IR & EREMIEE
Bl 3.1 S ARG el

REAGRETRONEMERN ARG, BAGILE 3.1, RIEHAE
KT R FE RS AT (BRFEAR IR A A O DERC ) 25 1 S B



3.2 RGHJKOH 18

T ES, ESIEAE R R RATERZE . HAK, XERHRE N SCAR I T TAL B
Rl ma g B, MRS (EIHERTI4E) AR 0 B A 4 20 BoR
B, MHEADIRARG IR, SREREer: W)E, FHH & 5208 BT8R A SC
A5 ) BRI SORFIURE s flim, FFEERbAE PRI B 1Y Top K AN 2AE
RERGR ] JEE AR - AN I B RS U TR R AR
PEAT B PT I, HARSE RN 7 A W D BE R 22 [ R e i A
HINZS, WAL BG4 AR

3.2 REFBKI

3.2.1 BARGH

oA T e O P 25 TR 75 ST SRR R
BRI (RS MBITE) | WAMHTEHRE 32008, LK
SRR B, BT R AR T GG PR SR B

2 3-2: WA

WA B W AR AIE 5 9122

AR RGBT PR B, BRI T SR AR
A B PATTIEEIREVE . AR AT R 1 PR A S DA B B s i 4 o
T T, FEAR S R AR A ] L AL B A TR AT R
P E S KT B HCE R R ER e R . AL (E5E K

ABIH . S 5IPASIN, A —EmLIaes, TRk
Rl IS AL, REA BT A B R Al A P 3R, A A
Bepaas NG | B FFR A LA RRIE B A I R AR AAR S T P s L
SREE PR A B . PRI R, RS TARR A
i, PRt U .

TTTIH T A MG, X0 AR5 A&, A G RIAY
BOIT RN | WIRlE . B, PSR R SEmPRAS . R E N A
L SRR R R

AEH B ARTE S R B 2R, FAREPIREE 4, —BEBE )
S 2 255 A)L BRI A PERRRE AT L a2 A 1) ) 4 ) XA A

HRTE R . TR ) B R G B A S IR I 5 B T DA R
HERMR AR R A R

Frae e N AT IRBUR O TEVE . AR IES R @ A A i AR5 AL R 45
AR, BRI AR TR, FEGES R A [T, PR B SR 41 5 1
JRCHE S R IE T A BB R AT BRI 7 AL R - LR B SR 5 B 41 15 1) i A A
K BT ENRATTRG I . DIREYEIPFISRIE B, Bl 2Rk i
FLARSWHAEIT 2 N ) AR 2 AR G0 ) ol a4 A e 1) 2 ARk
SREE RS AT B B ORI A R, ] DAE e A A R A S I 4 2R
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3.2.2 IMEEMRRK

DIRETE TR KT Ll R AVRE, MERR I B P L, B sk
TF RN GLAL IS BRI /2 M 55 5 5K RGN R A RGEHREVETR K A=k 3-3pr
N, BB A IIRENERE R, B SRR L. eSO A A
TESCRIABE TSR AR G E. R AR SRIE SIS . SR
HOL . BREPESE A . BRI AR R A BREEEN AR . SRR A A
SREE AR %, % IR OR BRIy, PO Lot — ool e, i
SCHMBLEETTR . ARG IR IR A L o i e A M SR 1)
& PLALSER RSG5 0 P2 DU St 1 B I 4l 15 T 5 TR e 41 o
15 P3 MCIeP ARG PRSI L R A O AR A TR IR B 2 PN A BT

% 3-3: RGRETR KK

okt | dekHR Hakliid S
AP IS Bugzilla FFI ISON it £k
P I B AL AL, AU P
RI BRRIRERE | o= et R AR, T | T
AT 5 LR S
S PR U I %3 0 AR SR8 1
R2 ST, | B T T R S: IR | PO
FH
. s | TR | g
N s | L SR 55 9 A 56 R 5
R FIRAKSIEIL | wy by, b H . P
L AT A = JE 41195 S P
RS R | R, W, ALK | PO
IR
| B A DU TS RS B
RO SRS | g P2
FESE 9N BRI B RO 22 5
R7 B | BRI, R B | P2
BRI
ey | T A AR AR, R
ke BRPESKIRARI | s et ek L e P
o meae | O P ARG R RS, R4
RO SMBIERAIN | g 2 e B, DK TR b3
ey | BB AR 1 PR 45 10 G I
K0 R T N T A
K P4 2 I 0 A T 2
RI1 BAREAT | AE, RA ORI E R A | PO
5 U DL R B 4
R 25 26T B L L b 2
Ri2 SRRURIE | b, gl R SR Po
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3.2.3 FFIHEEMFTR

BTN BE LT K S WA R G RET y H AR PR bR g sk HLAR E 1 Al
55, RIRa b 55 75 2K M0 HL 2 B B D RE TG SR AN b R

PERER PPN H T R G A EAR IR TR R . RAIL A2 i R 455 Response,
Animation, Idle Ml Load PUANAERERYPERE, ARG TSR0 B 15 18] Bz i/ T
ST 100ms; A fRENEAESE 16ms P 57 E—Mwit, R FPS ik 60 KXPAE; %
RACZE R E], BEREAT 55 RO HIAE S0ms N5 PRUEHS B IR U HZ i
IR AR R, SEEL e 1000ms Py 52 L T AN 250 AT <2 .

APERTER ES ST, R ARG EA AT S RUR.
HY BRI PR [71] ARG IE R B TR 2K H] 99%, S83% A
SEHMANEE ST, BEAROHT P BIA AR ) A, BN, R BEiE &
AP o

EEPESE —E AN, ERUERNE Y, BPF R GTRENE I Ll 55 T ok i fiE
J1, ARG R SRR G ] SR A e A R AR
TG IR I BEE B O RGERY W FE BT T R B IR BT I
BIfg e, [RIZM AR, JEIR. R, Bibfigias. Meoh, AEPRUEER N7 &
RIS, 5635 HS A ERALH] o

ALY AR AN AR R PR 55 T R BUs TR RE ST . AR
G AAAZ O AR BRAC M- 5 o A R s BRIl 55 7
M, RS ARGEMNEES . LR TR A, fmREHTLaE NI

AR AR IR BT R A AR, B R AT EA A 2 s B IR T
Yo WEMIENE. S @At M. SR AR M 55 BE R R &R
FIATREARRE 1. ARGORM AlG i 7> BRI 2R R, Al Electron 7 AT {2
A B SN 5 Python iz 7T HARYE-F- & keds b, 2tk
TR EATE S MR TR ST Docker, FEPREE i T7E 4 M
HUEZ R

3.2.4 REAGIHER

FIBI2 A P BE AR B B R DI RETT, ARG P o MEFS S
NG SFEHE AN AR NP RGEH . HOIEWE 3.207xR,
KR E TR R BT IR B EVE . A ATINGE . HUR RS BFE R
TP (I R ) A B A B S AAZ O HIL

Thttps://www.smashingmagazine.com/2015/10/rail-user-centric-model-performance/#rail-perf-model
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'id': 203357,
‘summary': 'XML and XMI files always transfer binary’,
‘classification’: 'Tools', ‘product’: 'Target Management', 'version': '2.0',
‘component': ‘RSE', ‘platform’: 'All’, "op_sys': 'All’,
'severity': 'normal’, ‘priority': 'P3', ‘resolution': 'DUPLICATE', 'status': 'RESOLVED',
‘creator’: 'mober.at+eclipse@gmail.com’, ‘assigned_to': ‘dmcknigh@ca.ilbm.com’,
‘cc': ['dmcknigh@ca.ibbm.com’, 'jeff maxwell@gmail.com'], ‘qa_contact': 'mober.at+eclipse@gmail.com’,
‘creator_detail': {
'id': 13001, 'name': 'mober.at+eclipse@gmail.com’,
‘email': 'mober.at+eclipse@gmail.com’, ‘real_name': ‘Martin Oberhuber’
}
‘assigned_to_detail': {
'id': 455, '‘name': "dmcknigh@ca.ibbm.com’,
‘email': ‘dmcknigh@ca.ilbbm.com’, 'real_name': 'David McKnight'

'lcc_detail': [{

'id": 455, 'name': "dmcknigh@ca.ibbm.com’,

‘email': '"dmcknigh@ca.ibbm.com’, 'real_name': 'David McKnight'
hA

'id': 41756, 'name’: 'jeff. maxwell@gmail.com’,

‘email’: 'jeff.maxwell@gmail.com’, 'real_name': 'Jeff Maxwell'
H,
'ga_contact_detail': {

'id': 13001, 'name': 'mober.at+eclipse@gmail.com’,

‘email’: 'mober.at+eclipse@gmail.com’, ‘'real_name': '"Martin Oberhuber’
b
‘depends_on': [199773], 'blocks': [203114], 'keywords': ['investigate'], ‘flags': [], ‘'see_also': [],
‘groups’: [], ‘alias': [], "url': "', ‘whiteboard': "', ‘target_milestone': '3.0 M4',

‘creation_time': '2007-09-13T20:20:57Z", 'last_change_time': '2007-11-14T19:12:227",
‘deadline’: None, ‘dupe_of': 203114, ‘is_open': False, ‘is_confirmed': True,
‘is_creator_accessible': True, ‘is_cc_accessible': True
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*%f@@ﬂﬂﬂ%?ﬁéﬁﬁiﬂ%%‘wﬁl Pait, SCATE ) %U[ﬁ?ﬁxﬂ‘&iﬂﬂﬁéﬁﬂ}%’&}%
WA G TR . R A AR . 40 B BRI o [ AR 2

score(x) = [1; P(xi|Pa(x;)) -1

TR R ] Stanford Log-linear Part-Of-Speech Tagger, iX4&— N 1z i
T AU HEHACE RO W AR HOR T Beid & Fe e Al . YA~ F i sy sl At 2%
PRESE (AIBA3) ONTIEME AT, 40178 3. 10aF0FE 3. 10657775, B M 44
PR SR RS, RIXS 8 A8 A R 584 . AN 3. 10cfr 7, AL ]
MRS I 28 AN SR R HE R DU HT I 2 50 ) S IR A e Al e, et 4
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o (Viterbi) SEVAJASKERHEARALKI A, WA 3-1, Ho Pa(x) 25775 x
Z A ST

o¥c
a¥c
o
oY%

o
=
P
=
dE
‘>_T
I
>F.
i
o=

e G oY
(=3

e e :
: )

(©) X il {5 3 2%
Bl 3. 10: = POt 4]

Xof 7 B Bt B A A R R L AT IR AR, AR 345 2R (XML, NN),  (and, CO),
(XMI, NN), (files, NNS), (always, RB), (transfer, VBP), (binary, JI)]. H74&
2SI L R R R, 2R Penn Treebank WSJ 2[4 X5 L IC 8 Bk 5
Wil EE AR R LT, A 3. TR 7R o Sl P R4 Je BRI 42 SO S XML XM files al-

ways transfer binary,

'CC’, 'Cbz’, 'DT', 'EX', 'IN', 'LS', '‘MD', 'PP', 'PPZ’,
'TO', 'UH', '"WDT', '"WP', 'WPZ', 'WRB', '-LRB-', '-RRB-',
'-LSB-', '-RSB-', .

& 3.11: Penn Treebank {5 7] {4

I3 8 3V SO AR AR R U ) M 3 5 B B S P 4], DASE iR — e i
SUEA——RERA . AR A TEA . AEA S A, R0 H B 5537
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SRS, RS, W 3. 1200R. i RSSO N

XML XMI files always transfer binary,

{
TR T e I RN -rrb- b, trsher t
R S S {. }, [. ]. . -, L)L &% @
WA e, '..', , e, st t'm, about above ‘after’, 'again’,

‘against’, 'all’, ‘am’, 'an’, 'and’, ‘any’, are "aren't”, ‘as’, 'at’, 'be', 'because’,

'been’, 'before’, 'being’, 'below’, 'between’, 'both’, 'but', 'by’, 'can’, "can't", 'cannot’,
‘could’, “couldn't”, 'did’, "didn't", ‘do’, ‘does’, "doesn't", ‘'doing’, "don't", ‘down’, 'during’,
‘each’, 'few’, 'for’', 'from’, 'further’, 'had’, "hadn't", ‘has’, "hasn't", ‘have’, "haven't",
'having’, 'he’, "he'd", "he'll", "he's", 'her’, 'here’, "here's", 'hers’, 'herself', ‘him’,

‘himself’, *his’, ‘how’, “how's", 'i', “i'd", “i'll", “i'm", “i've", 'if', "in’, 'into’, "is’,

"isn't", 'it', "it's", 'its’, 'itself’, "let's", ‘'me’, ‘'more’, 'most’, "mustn't”, 'my', 'myself',

'no’, 'nor’, 'not’, 'of', 'off’, ‘on’, 'once’, ‘only’, ‘or’, 'other’, 'ought’, ‘our’, 'ours *

'this’, ‘those’, "'through’, * 'too’, 'under’, 'until’, 'up’, 'very', ‘was’, "wasn't", ‘we’,

‘###', 'return’, 'arent’, 'cant’, ‘couldnt’, 'didnt’, ‘doesnt’, 'dont’, "hadnt’, ‘hasnt’, 'havent’,
'hes’, 'heres’, 'hows’, 'im’, 'isnt’, 'its’, 'lets’, 'mustnt’, ‘'shant’, 'shes’, 'shouldnt’, 'thats’,

'whys', ‘'wont’, 'wouldnt’, 'youd', 'youll’, 'youre’, ‘'youve'

}

'ourselves’, 'out’, 'over’, ‘'own’, 'same’, "shan't”, 'she’, "she'd", "she'll", “she's" 'should',
"shouldn't", 'so’, 'some’, 'such’, 'than’, 'that’, "that's", 'the’, 'their’, 'theirs’, them,
'themselves’, 'then’, there' "there's", 'these’, 'they’, "they'd", "they'll", "they're", "they've",

"we'd", “we'II", "we're", "we've“, 'were', "weren't", 'what’, "what's", ‘when’, "when's", ‘where’,
"where's", 'which’, ‘'while’, 'who’, "who's", ‘'whom’, ‘why', "why's", 'with’, "won't", ‘would’,
"wouldn't”, 'you’, "you'd”, “you'll", "you're", "you've", ‘your', 'yours’, ‘yourself’, 'yourselves’,

'theres’, 'theyll', 'theyre’, 'theyve’, 'wasnt’, 'were’, 'werent’, ‘whats’, 'whens’, ‘wheres’, ‘whos',

Bl 3. 12: {2 R A

SBERT ;24T BERT E‘J?ﬁi}lléﬁm 5 AEAA, M MLM AR RE Rl & 2 A

R SUE BIR AR5 T R AE . R 5E B A5 TRl A B IS ) SCAR B S A1t
A% SBERT f{j Python J# SentenceTransformer Lz Sy RN 1k v W I = SR i

i Faiss #4854 A ARG BT,

'id': 'id', ‘bugld':'id’, 'summary': ‘'summary’, ‘description': ‘description’,
‘create_time': 'creation_time’, 'creation_time': ‘creation_time’,

‘create’: 'creation_time', 'created': 'creation_time’,

'block’: ‘block’, ‘depend': ‘depend’, ‘blocks': 'block’, 'depends': ‘depend’,

‘duplicate’: ‘duplicate’, ‘cc':'cc’', 'duplicates': 'duplicate’, ‘ccs':'cc’,

‘creator': ‘creator’, ‘assignee': ‘assignee’, 'creators': ‘creator’, 'assignees': ‘assignee’,
‘qa‘’: ‘qa’, ‘classification’: ‘classification’, 'qas': ‘qa’, 'classifications': ‘classification’,

'op_sys': ‘op_sys', 'os': 'op_sys', 'platform': 'platform’, ‘platforms': ‘platform’,
‘status': 'status’, 'resolution’: ‘resolution’, 'statuses': ‘status’, ‘resolutions': ‘resolution’,
‘priority’: ‘priority’, 'severity': ‘severity’, ‘priorities’: ‘priority’, 'severities': ‘severity’

‘product’: ‘product’, ‘component’: ‘component’, 'products': 'product’, ‘components’: ‘component’,

Bl 3. 13: G IA] 1 44 B B A

IR R TRICE T 1) T R ) 25 3 S5 ELUA ARG 1 ] AR, i B L A
TARYE, ARG R 1 44 BN P 3. 13 I S4B 1 44 B R B S (A i

SCiA] AR AR D E 0 425 I S B A R
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F AT AR e TR UEC R ), A% O AT 55 2 B 1o A A 4 14
o ARRGCRRIRBE A —RBEM A, SOERERIA) . PERREE AT, PRid A
FZ BERBE AN R K, ARt SR Bl A 3% 3-17,

¢ 3-17: A i) AR PT AR U

(DR s (DE%T ] Bl 4y

L7 gkl “wh(oselat|ichlerelen|y|o)|" how.m How many status in system?

— %5 a4 islarelwas|were #203357’s platform is PC?

y=y- 4| ,. x (islare)n.t #203357 is RESOLVED, isnt it?

TEPREE ) ) #\d + . = \bor\b #203357’s platform is PC or Other?

[ a) MAd + (2. * (islarelwas|were)) #203357’s cc.

% WkEE 7)) “how.Im. + #\d + \'s.+ How many bugs belong to #203357’s status?

3.4.3 FEFEEiRIt

AR EBLR H s g IR € ST 5T B SE AR s A A LR
MRAR. M Bl & Bl AR EAS AN 3. 147, Ffl i Ronpi
KB Gowr, THERTFREAEE Gror, TIEELFRN KR Relation, HiEH
WERFHE B ok e, SR AN AR T K ZR R R

<HE, B, #HE> <HE, Bl #HE>
B 1 R 0 > S
owl:Symmetricy owl:other
<%, XFR, 5>
&
A
BB Gow . .
Relation
] rdf:type
BIEEG rpF
St
<3EfE , B, > <ik , Bl BiEE>

Bl 3. 14: AR ]

B Gowr BT RFIRAMA, APAME AT A Uk Y 1 250 545 38
PN KIS HTE XK HR, TR VAR TR M 48 A MTE S et ]
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PAYE EHE SO Bl & Gror 975 5070 9SS SURB MY 1, SEMAG2 S
LR RIUES N R/ E‘%ﬁ%%%ﬂﬂf%ﬁﬁ@%i& HA R i hoME R
e (RFR) MNTERYE, J& =JodH4n &k .

*iE

]
O -
-

RitE

BREGowr

HAREG RO

jeff.maxwell@gmail.com

Bl 3.15: RS

AR E SGIFEUE] 3. 157R . 24y /2 Bugzilla fEEHE RS Eclipse
WH sy AKR-JEE” BICE, HAP AR Role Fom “Mf” MG A
Report F/Rn “GRFATRE” BIMEE: 4K issue & Report JEZ5 1L IREHE : A4k
User Fx “HF” BIMEE; A Bug R “SFE” B9 Thing /2 OWL 2K
BRI . b, A4K platform FRoR “F&” MME; 44K component s “4H
7 IR A4 version FIR TR MR 4K product TR R
ZFR” IR AAK classification Fox B MRS AE status FRoR “Hi
FARAS” MRS A4k resolution 3R “fRULIFLL” WIS 4K priority F/R

DL WIME: AR severity Fon TREHARE” BIMEE; 4K op_sys R
“BERG” MR

TR R CSR-JEMET BEE, PUR IR Bugld-203357 VRSN G137
AR

NAE BT = Je4H TE R A <Node, rdf:property, owl:Class>, 1l userld 35 13001
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B4 Ry H email #4510 = J64H 8 <13001, email, mober.at+eclipse@gmail.com>,
WA RV S ME—AR il A EE EAIRENAER, hgihd a0
&, LAY RIS B FY .

AN JE M) = JeH B <Node, rdf:type, owl:Class>, 41 Bugld £ 203357
8] B I i 5 M LA 7 3519 userld A4 51K = JG4H 8 <203357, creator, 13001>, 4
TEJEVE 2 LR ARG A L, IS Bl “status” A& 9 LB A “RE-

SOLVED” SLfk.

25 3-18: =JedHE XL

X £y B
bug2block tail bug J& head bug ) PH ZE1

<bug, bug2bug, bug> bug2depend tail bug 42 head bug KT
bug2duplicate head bug F1 tail bug & H # 5 Ii
bug2cc user & bug % A

<bug, bugluser, uset> bug2creator user & bug A1 E
bug2assignee user 4 bug BHAITA
bug2qa user 2 bug 15T AR I A
bug2classification node ;& bug )@ 15 H 2551
bug2product node & bug fr @Y= A4 R
bug2component node & bug @A
bug2op_sys node J& W& # bug HHE RS

<bug, bug2node, node> | bug2platform node J& 1[4 Bl bug H)°F-5 H4 K
bug2status node #2 bug HLIRES
bug2resolution node &2 bug PG L
bug2priority node ;2 bug [ 5EL%
bug2severity node J& bug 1= EREEF

IR &G =T <head, relation, tail> #liHt, #N3 3-18F7R, FEAFHE=Fh
L <bug, bug2bug, bug>. <bug, bug2user, user>. <bug, bug2node, node>.

1.<bug, bug2bug, bug>, 7 % bug2bug F5 head bug 5 tail bug #H [F] 2L HISL{A
Bl E 2, HARfUFE: PHZE bug2block. i bug2depend F1E % bug2duplicate .,

2.<bug, bug2user, user>, 7 £ bug2user f§ bug 5 user A [ ALK 7 [A]
XK E, BARAFRE: #5i% N bug2ec. B buglcreator, 1713t A bugassignee Fil
bug2qa.

3.<bug, bug2node, node>, X % bug2node 1§ bug 5 node Z [A]fY “FJ@-5L
& N X, BAREFE: Wi H 42 bug2classification. 77 44 Fi bug2product .,
20 444 B bug2component. FEVE R4t bug2op sys. & 44 Fr bug2platform, fHit
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FAARZS bug2status, fi# P fE I bug2resolution. 4L bug2priority A1 ™ A2
bug2severity .

2% 3-19: Neodj SEik S 3%

block.csv bug.csv classification.csv component.csv
depend.csv duplicate.csv op_sys.csv platform.csv
priority.csv product.csv resolution.csv severity.csv
status.csv user.csv

MRAEA A =o€ XRYEER, B SLR S o A e, R st
BEATEEIR DR, Tk B bn o BOT A S i AR SO, i A TSR 3-19A
& 3-20, HZRFHIHENE S A BIEHEEF Neodj.

2% 3-20: Neodj 7 3k

buglassignee.csv bug2block.csv bug2cc.csv bug2classification.csv
bug2component.csv  bug2creator.csv bug2depend.csv bug2duplicate.csv
bug2op_sys.csv bug2platform.csv bug2priority.csv bug2product.csv
bug2qa.csv bug2resolution.csv bug2severity.csv bug2status.csv

3.4.4 F/HAILFEHE

e AACR B A K A A7 T R R RAE il B 8 e, AR B B S o 77
AL R R . GRIG S L 55 B APl T 8 R BB I, il B4 . Bk
AL MR R

Fouser I TIRAFM PRIEAGEE, SFEMN MR P4 A HRAE
TSRS . BRI 3-2107R.

2% 3-21: 3 user L5MRIT

TBE# LA Gpd 7k

id INT(11) I iR SRR
name VARCHAR H P4

email VARCHAR HRAE

realName VARCHAR =R P

% report JI T ORAFERIEA I A REAME B, AR ME—ARiR L BRI R
2LOBHAN. AR, AR BIERS. BT FE . SRR, bk
oL, Eedt. FrEAREAIE)E H Y. HARKAINER 3-225.



3.4 HELESHEXtiit

42

% 3-22: % report Z5H)i% 1T

FEA Bm Ao Giop'd ik

id INT(11) B E—FR A I3 3 A

summary INT(11) BRE AR A T Ak EHE summary 3
classification INT(11) i H 251 A, B classification
product INT(11) e TR AP, Ik product &
component INT(11) HIF TR AMegt, SEBE component
op_sys INT(11) BIERS ShE, SCIk opsys 3
platform INT(11) izt a SME, SKEK platform
status INT(11) BREEARES SN, KIK status 3
resolution INT(11) filpelg ol AN, Bk resolution 32
priority INT(11) e AP, KR priority 3
severity INT(11) FEEAERE SN, REK severity
create_time DATE A H 1 H3hE R

7 report2user FlTRAF “BLBaIRE-H A6 XRNEARFE, S8
id, HRFEME—FRIH bugld. H FME—FRIE userld F1H FEBRFE S ¥ E R fA
Sfk. ERTNER 3-23F1R.

2% 3-23: 3 report2user ZEH T

B Behm A pd 1k

id INT(11) FiE SEER

bugld INT(11) e BF MEE— B K S, KIK bug K
userld INT(11) F FME—FRiH SN, SKHK user
roleName VARCHAR FH PR 2 £ R

Z% report2report T OR1F “BRFGIR E-BRIERE" XANEARGER, O
B i skfE ME—FR I headReport. 2 i e ME—FR I tailReport FHR [ ] A 5%
o HRINE 3-24F7R.

3¢ 3-24: 3 report2report 5T

TBH B! 298 ik

id INT(11) B 3 e

headReport INT(11) B ME—FR N Ahed SEBE report 3B
tailReport INT(11) BB R ANk, KR report 3
relation VARCHAR TR E R ) 9 2R KRB

FoAh J Pk R ERR LG ] B A2 BRT e, ORI
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3.5 ARZEING

AT T RGERL S TR K, LA 5 i D R 2R G M B 15
e ESL, XA Bugzilla HITHIERE R )2 R GEIA TR AMRIA; LK, XRSE
AT AT, 70 A NI BEVE TG R AAR S REVE TG KMk R G R) TR R AT H A5 48
Ja, i RGMPIERMABIREE RS0 FEHMASNEERRNE, &1
SRR “4 + 17 LA R G BORE R AAR R E UEA TR v /e, 1
Lel 55 T KA BB AR AL DT BOY MBI RBAR 45 H, 4y B wisk
B SCARTESCRA ., AR E SRR AACBT IR AR B



FNE FARITS5HEGESEH

AN P EA 410 7] Bugzilla 1 1R 135 1) 2 R GE AR B0 -5 4 5 52 B
T H R BUSSSRAC R B 2 JBZE, B AR Gk o0 iy TR, RS B — A
ifg, BRI DI RERI R TR AR AR I FRLEE, AT M E
Ko MR =M FERT . SRET. BRI AT R, ARG
AL 55 P BERI 70 o ISR B I . TR ORI GR  RR EE A L BR d
PRI ARG A . R, REAMPAEFABERE AT TR -

4.1 FRIGEHIEFRER

4.1.1 FMRit

Bugzilla #ffa 472 T IF I H Eclipse fEJT % . el 1 i A% H A LY
]S B A TR e YRS 2 M) TE SR T o 1 A 4 AR AR T
FUEATIRNT . R S — RSV BRI MR AL S I SRIE R (E R
e, BEEUer B s :

L Bl A, FIRBIRN RAPFERE R . oinE S5 M. AR 2k
BRITAR . JREA G R, BRI R

2. B GER, IEARRIRAAE R R T R AR B . e S L R B
EAR G - Bofn e, AT S 30 i B e s A 3 ) T

3. WEELAS I EGE,  JEU6 R0 v AN 0 A R PAE o e R R A s A Y 1)
A B RO B S ) PR AR 95 AR R RE T A .

4 B MEA, IS EAR AR R RS 5 R LAY R, %
Pl e IR . B R AL SRAL PR, TR e S A S A SRR 22
e ARSI A SFIRAE )AL

JFIR BRI UL 2 AP B S8 —Fr By, IRSCHRRETS e, ARIETTH
i RO IR A R A T BORUE RS MR E , F5 5 ORI EdE R A E 573
FRMESCHE (CSV SCfE) o S BrBr, BARSCHEE, H AR =JodE SO
b Bt SCPEIR AR R BRE I B E SEA SRR AR S

B e WA B BOY B T UL BRI BL, miRp e 4R s B 5T AT
SRR DU R G Sh & 4. 1R, $id R B e i S B B .
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(FPeede N 51) BB IR SCIRRAS . i SRR A AR TS AL, il Akt
R 5 o BRI B AT AL BRSO 5 % B T ) Ak B A K A 3
Frfit s PAZy AT i 75 R BGE U e RIS R, S S AR IR 98 n —Jodl e
SCRERBUIE RE 7 BOW B M s FR SR A4 FRA 5 AR A4 B0 B A A A e SO, [ e
BRI A SR A

[RIBEIR B RRENE
iila HiEiSIEIRSS 0SS

ST
7. Y

aiEtEe

p| ZATIEEN
CsVic®
[YES]
\Lw
I

v v
BEEEE ‘fiﬁsﬁﬁﬁj [*?%ﬁl?&?%]

SGEEVFER 'kﬂﬂ:ﬁﬁﬁ (L= R

& 4. 10 JFIRERE UL 3

JE IR R LR A P AN 4.2, A R s e R A T A T o
RSN BB Jo I pandas [ (14 read_csv() BRI BRSSO SCIFH B
DataFrame Xfit, o1 25 Qg Py Zcs Wit A2 AT R 5| RATR R #E T
VR UERR, FHFVE S BB AL CSV 3Ci s SRJETE E— 20 R kil
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B, SEARZEM =T E S, M SR MR 55 1 export_nodes() bR K A
A 1R 55 £ export_relations() BRECA MBS, i write2esv() e &L BN
BNSRBAIRE RS SRS A 5 2 SCHF

V5B R 3 U L I J!
SRR | | s | | seth e mum s | | %% mms | | csv s
’_L . . . .

pandas.read_csv(

chunks

icsv_writer.writerows()

return success

4 ..........................................................................................................
.
PI— .
+  export_nodes() _
return response !
+  export_relations() :
3 v >
return response:
_J _J
——
write2csv()
>
>

write2csv() _

4.2 ARSI 1

VR SCAF B Ve ) S I R AR TR . R A2 Bugzilla Gl 45731
Z4; Eclipse JFFW H £da4E, B Tid sk s scff, FBig =l JSON;
B R e RS E G5 AL CSV Se . Ar B BOE SoE, #REBCH
%) bugld, summary. description DA} #% 55 i1 /Y properties &% H B 7 24 3
chunkArr, 4 2EPE5E—A>BLALAY chunkSize, K2 DLBNN T X5 AL CSV
BELL
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Algorithm 1: J§ SCAEEE Ve R
input : Source Data CSV
output: Target Data CSV

1 Function Main:

2 for chunks « 1 to n do
3 chunkArr=1[1];
4 for index, chunk in Iterator(chunks) do
5 bugld, summary <« chunk.id, chunk.summary;
6 description « chunk.comment [0] ;
7 properties « SelectProperty(chunk.info) ;
8 data « [bugld, summary, description, properties];
9 ListAppend(chunkArr, data) ;
10 end
1 csv__writerows(chunkArr) ;
12 end

A LSRR SO T R AN 7R o RE I i A2 5T LR SRR T e
FIZ5 R4k CSV U BBy R A & AR Z E SC H BRSSOl it iR
WISZAR 2R AL, 43 & & ExportBugs(). ExportUsers(). ExportProperties() F sin-
gle_column() pRENN TACRE,  F5e A WU I SEAR A BRIV 25 A A ST

Algorithm 2: SCIRSCPEA EEA
input : Source Data CSV
output: Target Node CSV

1 Function Main:

2 if node is bug then

3 res «ExportBugs(data) ;

4 else if node is user then

5 res «ExportUsers(data) ;

6 else if node is property then

7 res «ExportProperties(data) ;
8 else

9 res «single_column(data) ;
10 csv_ writerows(res);
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AR R B S 5 AR 3FR o BRI A 2 58 LR SC R R S
2R CSV U BRI R AT A = T2 e S B AR & &30 i 3H 5]
tailNode FyZE2 . 43 % Bug2BugTemplate(). Bug2CC() A single column() pR%X
AT, Fe LR JBRT Y. K FR A PRI S5 R4 A S A

Algorithm 3: 3¢ 2 U4 AR
input : Source Data CSV
output: Target Relation CSV

1 Function Main:

2 if tailNode is bug then

3 res «Bug2BugTemplate(data) ;
4 else if tailNode is cc then

5 res «—Bug2CC(data);

6 else

7 res «single column(data) ;

8 csv__writerows(res) ;

4.1.2 LR

VRSB e S R E RS A 8] 4. 3R o SOV E AR = 2 A T i
oy SCH AR . SO BGRT CSV SUHE T Be o« IRARRS SE B T e 4TI
SCHFF RSO, R UTE-8 gafd DAB B E Aidsk, WIiai o+ B
4~ id. summary. description FI properties, FGit 55 AFTEL.

csv_file = open(output_file, 'a', newline='", encoding='utf-8')
csv_writer = csv.writer(csv_file, dialect='excel')
csv_headers = ['id', 'summary’, 'description’, 'properties']
csv_writer.writerow(csv_headers)

rows = 0

... data cleaning core code ...

csv_file.close()

Bl 4. 3: PO D SRR

VSRR VEAZ DU AT 4. 4R 7R o B iU O AU 1 AR A A
WA AR E . AR 4R O AT BLXH R IR . AR S B i) S i DA ]
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i pandas JA 7> SREEHE ORI, (8 A g xR e Rt T ik AU I . 5k
Xf comments i - A AR F 5 Y IE )k 3 s kA 1 B s
FeofedaE 7 BUR M, FFAME CSV S5fL 3t

for chunks in pandas.read_csv(input_file, chunksize=chunkSize, names=['id', 'infos', 'comment']):
chunkArr =[]
for index, chunk in chunks.iterrows():
bugId = chunk['id']
try:

comments = next(iter(json.loads(chunk['comment'])['bugs'].values()))['comments']

description = ‘No Description.'

if len(comments) > O:
description = re.sub(r'begin(.*)\.gif(.|\n)*\nend’, '', comments[O]['raw_text'])

infos = eval(chunk['infos'])

summary = re.sub(r'%"', ' percent', infos['summary'])

properties = {
"classification": infos['classification'],
"product": infos['product'] + ' ' + infos['version'],
"component": infos['component'],
"op_sys": infos['op_sys'],
"platform": infos['platform'],
"status": infos['status'],
"resolution": infos['resolution'],
"priority": infos['priority'],
"severity": infos['severity'],
“"creator": infos['creator'],
"assignee": infos['assigned_to'],
"QA": infos['qa_contact'],
"creation_time": infos['creation_time'],
"blocks": infos['blocks'],
"depends": infos['depends_on'],
"duplicates": infos['dupe_of'],
"cc": infos['cc'],

if not summary:
continue
chunkArr.append([bugId, summary, description, properties])
rows += 1
except:

print(bugId)
print(chunk['comment'])

csv_writer.writerows(chunkArr)

Kl 4. 4: PRI A

H s SR SO AR A AN 4. SFirn o H ARSEA SO AR AU S AR P AR
PR 2 8 SCAE ISR ST, R I 2 R L ) B A S (R B0 Sk . AR R S 4k
A iy export_bugs(). export user(). bugs template() Fil single column() P4~
PR AL B . export_bugs() AbHEERFESLIAK, 135 bug KHJEME; export_user()
ACFE P OS2, FLFE creator, cc. qa Al assignee; bugs template() Ak ¥k
FAZESLiAR, fudg block. depend Fil duplicate; single column() Ab¥HJE PS4,
A4 classification., product. version, component, operation system, status. res-
olution. priority I severity. FIRDIREREITE AT BEBOCIFRIEL,
Mgk, RIEEEE AR U S 0 7 BB M AR USRS, WA D
BEATE ML B .

H s K Z S AR RS AN 18] 4.6 7 . B Bk 5 Z8 S0 A AR 3= AR R —
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def export_bugs(self) -> str:
res, ids =[], set()
for chunks in pandas.read_csv(self.filepath, names=self .header, **self.csv_config):
for _, chunk in chunks.iterrows():
bug_id = chunk['id"]
summary = chunk['summary']
description = chunk['description']
creation_time = eval(chunk['properties'])['creation_time']
ids.add(bug_.id)
res.append([bug_id, summary, description, creation_time])
write2csv('./nodes/bug.csv', ['id', 'summary', 'description’, 'creation_time'], res)
return 'bug done'

def export_user(self) -> str:
res = set()
for chunks in pandas.read_csv(self.filepath, names=self .header, **self.csv_config):
for _, chunk in chunks.iterrows():
properties = eval(chunk['properties'])
creator = properties['creator’']
cc = properties['cc']
qa = properties['QA']
assignee = properties['assignee']
res = res | {creator, qa, assignee} | set(cc)
res.discard('")
data = [[r] for r in res]
write2csv('./nodes/user.csv', ['user'], data)
return 'user done'

def bugs_template(self, prop) -> list:
res, ids =[], set()
for chunks in pandas.read_csv(self.filepath, names=self .header, **self.csv_config):
for _, chunk in chunks.iterrows():
try:
target_column = eval(chunk['properties'])[prop]
if target_column:
if isinstance(target_column, int):
if target_column not in ids:
res.append([target_column, ' ', ' ', ' '])
ids.add(target_column)
else:
res.extend([[bugId, ' ', ' ', ' '] for bugId in target_column if bugId not in ids])
ids |= set(target_column)
except:
print(chunk['properties'])
return res

def single_column(self, prop) -> list:
res = set()
for chunks in pandas.read_csv(self.filepath, names=self .header, **self.csv_config):
for _, chunk in chunks.iterrows():
target_column = eval(chunk['properties'])[prop]
if target_column:
res.add(target_column)
res.discard('')
return [[r] for r in res]

[l 4.5: HARSEAR SO A A CRS

TCAE AR LR Z O, Ry e S AR R AL B A ¢ R SR . ARl X R
A1 iy bug2bug template(), single column() £l bug2cc() =R % B T4k
JH, bug2bug template() ZEFRERFG 2 B1Y & &, 255 bug2block. bug2depend i
bug2duplicate; bug2cc() ALBRBRFE SHPE N - ZAIK K FR, FE bug2ee, HT
THPIRNT NFIRRA, LR EARREIRAL Y single_column() ZLFHRIAY K&
1345 bug2classification, bug2component, bug2creator, buglassignee, bug2status.
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bug2op sys. bug2product. bug2platform, bug2qa. bug2severity. bug2priority A
J% bug2resolution. A RE R £ /E DA B BOC R TE R, il I,
MRIREAR AR AL 1 — e K & 3

def bug2bug_template(self, prop) -> list:
res =[]
for chunks in pandas.read_csv(self.filepath, names=self.header, **self .csv_config):
for _, chunk in chunks.iterrows():
bug_id = chunk['id']
target_column = eval(chunk['properties'])[prop]
if target_column:
if isinstance(target_column, int):
res.append([bug_id, target_column])
else:
res.extend([[bug_id, bid] for bid in target_column])
return res

def single_column(self, prop) -> list:
res =[]
for chunks in pandas.read_csv(self.filepath, names=self .header, **self .csv_config):
for _, chunk in chunks.iterrows():
bug_id = chunk['id']
target_column = eval(chunk['properties'])[prop]
if target_column:
res.append([bug_id, target_column])
return res

def bug2cc(self) -> str:
res =[]
for chunks in pandas.read_csv(self.filepath, names=self .header, **self .csv_config):
for _, chunk in chunks.iterrows():
bug_id = chunk['id']
target_column = eval(chunk['properties'])['cc']
if target_column:
for cc in target_column:
res.append([bug_id, cc])
write2csv('./relations/bug2cc.csv', ['id', 'cc'], res)
return 'bug2cc done'
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T SOB R B B e B R 4 9B, Fi R i SURLBS YNGR AT R 7 -
Fra L N B e 0 BR e ) StanfordNLP il 55-1% i 52 8 SCAS 717 i 149 i o 97 22 37
#; HK, StanfordNLP [k 55 pos_tag() ek &N 1] 2 HEAT IR AR T, FHAEH
init_stopwords() pRECRHE 412245 17 4R )5, FIJT sentence bert.encode() B& %k
WHRR AR AW A, I pickle.dump() R AR APATEE RAFAE BRI B
J&, il faiss.index_factory() pRZCTE ) ) &t BLAl A RG], R EPECRE AL
AL R R B 44

S U et B J
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Algorithm 4: fJiix A&

—

10

11

input : source_file, target_file
output: encoded data, ids

function train_ vector(source_ file, target_ file):

texts,ids=[1,[];

for chunks « 1 ton do

for index, chunk in Iterator(chunks) do
List Append(ids, chunk.id);

List Append(texts, sentence_ parse(chunk.summary)) ;

end

end

encoded data « sbert_ encode(texts);
pickle.dump(encoded data, target_file);

return encoded data, ids;

RGBS BT RINGEIES R . IR B AR AR AR T &

AR AT B MR ME— BB 2 SRR e IR AR T B S
T kAR, [ faiss.index_factory() ¥R 1L Faiss BLESHG fEf) w5 LA
BRG], SEME—TR RS RAARTIIRRAT: R AR ARG BRI o] 45
RUSCHF R S AR

Algorithm 5: 25 | BRI L

input : output_ file, vector, ids
output: output_ file

function train_ index(output_file, vector, ids):

index « faiss.index_ factory(..., ) ;
index.add__with_ids(vector, numpy.array(ids)) ;
faiss.write_index(index, output_ file);

return output_ file;

4.2.2 R KEE
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sentence {0 B MR VE: S I APER, LUk SAER AL KR
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def sentence_parse(self, sentence) -> str:

pos_tag = self.nlp.pos_tag(sentence)

words = [re.sub(r'"\W|[\W$', '', tag[0].strip()).lower()
for tag in pos_tag if tag[1] not in self._ POSTrashTags]
.join([word for word in words if word not in self._ POSStopwords])

return

Kl 4.10: A5 MY

AR ARSI 4. 1R . A A BB T A a2 i g ) i
TR SEIL T BE A load_vector() pR%K 17 537 HIWT ) ) BBIAUR BAFEAE, A FAEN
HEmME, W TEAYN LR, BRI ZR R AL train_vector() 3 i /3 BB FA
WSSO, R BBAEME— AR RIS SRS J5 B TR LS I 2 ids 51 texts 4]
T REER, M sentence bert.encode() bR LTI IR ALY A [ 5, DA #E A SO
PIERFEAC RS, AR 0]A) ] 51 3R encode_data FIGRFAIRINS K ids.

def load_vector(file):
path = pathlib.Path(file)
if path.is_file():
print(‘load")
return pickle.load(open(file, 'rb'))
else:
print('no such file')
return np.array([])

def train_vector(self, source_file, target_file) -> Tuple[any, list]:

texts, ids =[], []

names = get_csv_header(source_file)

for chunks in pd.read_csv(source_file, chunksize=chunksize, nrows=nrows, names=names):

for _, chunk in chunks.iterrows():

ids.append(chunk['id'])
texts.append(self.sentence_parse(chunk['summary']))

encoded_data = self.sentence_bert.encode(texts, convert_to_numpy=True)

pickle .dump(encoded_data, open(target_file, 'wb'))

print(‘dump')

return encoded_data, ids

Kl 4. 11 AR A
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Hehb EAEERG] AU SEBIIRE Y load_index() pRAL DA TTHIW AR A SR G4
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SRR T ia e My 1) 4E % 768, F4fd IDMap., Flat RAIRG[, ERITIA
K METRIC_L2; SRR N RGIARR, e maE EAEERS]
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def load_index(self, file) -> None:
path = pathlib.Path(file)
if path.is_file():
self .faiss_index = faiss.read_index(file)
print(‘read index')
else:
print('no such file')

def train_index(output_file, vector, ids) -> str:
index = faiss.index_factory(768, 'IDMap, Flat', faiss. METRIC_L2)
index.add_with_ids(vector, np.array(ids or np.array(range(len(vector)))))
faiss.write_index(index, output_file)
print(‘write index"')
return output_file

Bl 4.12: R A
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ARARIEN . 25 BT, ARSI R R R HHERR 2 (Accuracy) | KEHHE
(Precision) . ##% (Recall) #1F1 {4 (F1-Score) .
HERf S B LR TP Fa A, 8 TR 3 TE 0 PO A AR B Iir A AR AR 2 Lo
WHER R, SRR, WA4-1.
TP+TN
TP+TN+ FP+ FN

Accuracy =

(4-1)
R A2 BN IEAEAS RO & BT IR B IEFE AR A LU(E, AR 3
PR EER, WA 4-2,

TP
TP+ FP

Precision =

(4-2)

A ] 3 e 1 73 B I REAS IR B R B AR AR R, R LS IR AR AR S o
PO IEREAR SA A, M ER) S AR AR, WA 4-3,
TP
TP+ FN

Recall =

(4-3)
F ARG A% IERIERA T MR R , DT E R I BGHA T, F (8
BRPREEREE, WBHA = 1, BRTEIA FL (L, ISR 4-4.

P (B* + 1) X Precision X Recall
a % X Precision + Recall

(4-4)

IR ARSI BRI 20 7 45 ) UG S P 2 A Tl 6 4 s 4 40
SRR AT EAE IR AR, A IEREA 20 745, fAMEAS 20 14k, FIHSCA
B R R EDA [73] 39S (0 A 5t X IAE ) s B 4 2240 B AL
4 (Randomly Swap) FIBEHLINE (Randomly Delete) Ab3H,

% 4-2: BTN HEIRES

i b 4 Accuracy/% Precision/% Recall/% F1
TG i 99.56 100 99.12 0.9956
BEHLIT 51 A2 4 97.33 100 94.66 0.9726
BEBLIH B —im] 90.11 100 80.22 0.8902
BEATLAM B3 ) 79.44 100 58.88 0.7412
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90.11% 1 79.44%, Precision ¥~ 100%, Recall 5355 99.12% . 94.66%. 80.22%
#1 58.88%, F1 4354 0.9956. 0.9726. 0.8902 #1 0.7412.
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Algorithm 6: SL{RIE & T A5 VA

input :node data csv

output: result status

function create nodes:

—

2 try:
3 for chunks « 1 to n do
4 nodes=1[1];
5 for index, chunk in Iterator(chunks) do
6 node = node(label, **chunk) ;
7 ListAppend(nodes, node) ;
8 end
9 if nodes.length then
10 graph.merge(Subgraph(nodes), label, *properties) ;
11 nodes.clear() ;
12 end
13 end
14 return success ;
15 except errors.ClientError:
16 return error ;

KAMEF AR LI RMBIRT R BIRph A e His R A& 5B
R R P TIGESE R . SRR 7B . AR Cypher 1541, il
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Algorithm 7: X R it &5 ABE

input : headNnode, tailNode, relation

output: result status

1 function create relationships:

2 try:

3 cypher = < template string > % headNode, tailNode, relation ;
4 graph.run(cypher) ;

5 return success ;

6 except errors.ClientError:

7 return error ;

4.3.2 iR

OISR 4. 16817 B SCAACRS £ 245710 Neodj X A1
PSR PR SEB R T RE A% Ak label, ZRIUSLAAJE I property_keys K&
A header, JpBREEEULASOE, BIESLANT 4 Node HE 17T nodes 41|13
—~ chunksize P T E5 A5, K nodes 1| K5 T KX 4 Subgraph, A
A py2neo R api 2 b B AIES T

def create_nodes(self, filepath, label, property_keys) -> str:
try:
label = auto_label(label)
property_keys = list(map(auto_key, property_keys))
header = [auto_key(key) for key in get_csv_header(filepath)]
for chunks in pd.read_csv(filepath, names=header, **self .neo4j_config):
nodes =[]
for _, chunk in chunks.iterrows():
node = Node(label, **dict(chunk))
nodes.append(node)
if len(nodes) > O:
self.graph.merge(Subgraph(nodes), label, *property_keys)
nodes.clear()
return 'finish create node' + label
except errors.ClientError:
traceback.print_exc()
return 'create nodes error'

Kl 4.16: QLAY
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[ label; 3RHXIEZS relationship [J4% #K, #h4: Cypher #if; ¥ py2neo FE)
graph.run() BEAL, LT Cypher 184], LS AR B RER) 32 230

def create_relationship(self, filepath, labell, label2, relationship=None) -> str:
try:
labell = auto_label(labell)
label2 = auto_label(label2)
if not relationship:
relationship = (re.search(r'[*/|\\]+\.csv$', filepath, re.I).group() or 'undefined').replace('.csv', '')
[keyl, key2] = get_csv_header(filepath)
cypher = "LOAD CSV WITH HEADERS FROM \'file:///%s\' AS line " \
"MATCH (from:%s), (to:%s) " \
"MERGE (from)-[:%s]->(to0):" \
% (filepath, format_node(labell, keyl), format_node(label2, key2), relationship)
self .graph.run(cypher)
return 'finish create relationship {}.'.format(relationship)
except errors.ClientError:
traceback.print_exc()
return 'create relationships error'
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IR P )
s | [ smmems | [sewemms | [zmmms | [ wmsor | [ Neosi
postReport() | insertReport() _
return response return result
---------------------- R e BE T E e EE e P e PP L PP e D EEP R EPEOREPREPPUREPRERELE
postReport() | updateReport() _
return response return result
Y P P PP PE
— — —_—
queryNode() | ' cyper query H o
e return response return result
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E return response ' return result
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[l 4. 21: BRBE R A BRI ]

Cyper A5 3K: /5, Neodj ik [H] A% ALAL B S 1) 45

S W20 AE I S B R ARSI s . BRI A CZTE oK url BOdE. i
K& data G RIEH type; FEVAR % ) 23 KW BV, response. MR S41% 1%
KA H axios % GET 5 POST 3K, DA Z¢M 44K PUT. DELETE
S, TR — IR % A AU — axiosInstance X591 .

Algorithm 8: 54 W 2811 {5 5%
input : url, data, type

output: reponse message

1 function ajax:

2 switch type:

3 case GET:

4 return axiosInstance.get(url, data) ;
5 case POST:

6 return axiosInstance.get(url, data) ;
7 default:

8 return not support ;
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const ajax = (url: string, data=(}, type="GET"): any => {
switch(type) {

case "GET":

return axiosInstance.get(url, { params: data }):
case "POST":

return axiosInstance.post(url, TSON.stringify(data)):
default:

return "EAXZREUETNZIER TR

Kl 4.22: b M gnE A Y

b LGl S A A 4. 2207 S M 45 Ji A AURS 1 SR il B 40— 0 4%
TR YRS SE BRI T B8 M AR I SR 28143 & JH i axiosInstance SEHH1AY get() 1
K ak post() 13K, 4 In] S iz 11 4% 35 params XF 5 1 stringify() pRACAE PR F5 1
JSON X4,

const axiosInstance: AxiosInstance = axios.create({
baseURL: process.env.REACT_APP_BASE_URL,
n:
axiosInstance.interceptors.request.use(
(request: AxiosRequestConfig) => {
return request;

(error: any) => {
return Promise.reject(error):;

}
):
axiosInstance.interceptors.response.use(

(response: AxiosResponse) => {

if (response.status |== 200 && response.status !== 304) {
showMessage(response.status);
return response;

return response;
3
(error: any) => {
const { response } = error;
if (response) {
message.error(showMessage(response.status)):
return Promise.reject(response.data);
} else {
message .error(' WM& ERERE ERHEHR');
}
}
)

& 4.23: axios FAGIREL Y

axios PBAGIRIAAFCTD AN 4,237 7. axios PAGIRLIE A RO HE LA Fr s 1T
HAEAE—A> axios W4, FHECEFAEGE KA =B T2 5. JEAS S
[IhRE AR axios 52191, il 1] interceptor F24EKE K A B FIE KA, FH-H LG —
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W& RGO KB S AN 42588, 18 3 R GEIT KR L H G
2o [E PR ERBE RS )5 )2 AR GO A 3R], TR ISR B A i AR
GBI s WP AR T TR SO . VR 1) B A R R S AR AR
AR AR T B AZRIBUSIE A T8 SO R B AR TR 5 RSB TSR MR 1
ZERIFR . A R A R E AR M ARG R, [H]
i B CDE FC AL 23 K R D BE ek Bl D RE R BRI 181 5 % 4x Cypher 15,
6] Neodj ALK M E LRI R M EHZ .

% RS R 7 )

WS | [ minomz | | smams | | mammms | [ Neosj

getHint()

return response

H sendSentence()

similarity_query() :

t swe
P S e il s : :
- H H
sendSentence() _
structured,query()i
cyper query |
» . return answer . ____returnresult

[ 4.26: [ RGEIT K]

) 5 R G5 T KR () I R AN E 426577, Flk 125 R G IT K 14T M I
Fro T P B SER R BE AR SR ), 7 R AT 15 iy 2R 1 getHint() B8
%) Hint [l 55 &R E K FK, Hint [k 55AR40 i 2 PEHE S A if) 20 1
IR [ R PG ER MR R s RIS, TR 55T sentSentence() bR EICKF B FE R AEH
RARERFAEERS: &5, FH similarity_query() pRECE AR AR
SRR i U A I B AT 2, R BIDCRCEE SR . X WA, el
] sentSentence() RN AL EAE VTR S5 Hk, A structured query() pR%X



4.5 AEZRGHREIR 71

P SRR AT I 9 A5 2RJF, #h4x Cypher iR TEAL IR AL AL i
W, [ Neodj ZEAHE K fHfa, MaULAARBER, RERAAESR.

Algorithm 9: B CPEF AN IR

input : sentence

output: result

1 function rule distribution:

2 if re.search("wh(oselat|ichlerelen|ylo)|" how.m, sentence) then
3 result = select__question(sentence) ;
4 else if re.search(is|are|was|were, sentence) then
5 result = declarative_sentence(sentence) ;
6 else if re.search(, .  (islare)n.?s, sentence) then
7 result = multi_skip_ question(sentence) ;
8 else if re.search(#\d + . = \bor\b, sentence) then
9 result = special _question(sentence) ;
10 else if re.search("#\d + (?!. = (is|larelwas|were)), sentence) then
1 result = anti__question(sentence) ;
12 else if re.search("iow.7m. + #\d + \'s.+, sentence) then
13 result = general _question(sentence) ;
14 return result;

PR PTHC RN 470 % T3 SEANTENERO BT 7R o« SRR A I B AR = )
SR R AR BT XPRRIREE AT . —BRBE IR RSB AL e HRRE
F/R) R 22 B E 1) ) 7S A B PSR R A AR DL EC RN 73 ¢ AN (]
W EERR K DI RE PR BOR TR SO HM R T4, 1) Neodj A A,
REPREERIF IR AR

4.5.2 ¥%i0RHg

B VCHEL 7 A AR an & 4. 277 o B PR LAy A BN RS 1 SR A
|71 R B U AB A VE AR N g K 2 A5 T RE R AR . YRS S B B e Sk I W 5 DL
R BRI A 5 special_question() B 45k ML BE A I 5
general_question() pR%I; 5 h F g BEIR A IEL 2 anti_question() pREY; 5 M k%
BE A %L 2 select question() PR 75 M FRIA A W%E 2 declarative sentence()
BRE 22 BhSE A A )4 2 multi_skip_question() pREL .
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def select_question(self, sentence, bug_id, properties, relations) -> list or None: ...
def declarative_sentence(self, bug_id, properties=None, relations=None) -> dict: ...

def multi_skip_question(self, sentence, bug_id, relations) -> dict: ...

def special_question(self, sentence, bug_id, properties=None, relations=None) -> dict: ...
def anti_question(self, sentence, bug_id, properties, relations) -> str: ...

def general_question(self, sentence, bug_id, properties, relations) -> str: ...

def standard_question_bank(self, sentence='") -> str:
sentence = sentence.strip().lower()
bug_id, properties, relations = self.handler_factory(sentence)
result = 'nothing match'
if re.search(r'#\d+.*\bor\b', sentence):
result = self .select_question(sentence, bug_id, properties, relations)
elif re.search(r'"#\d+(?!.*(is|are|was|were))', sentence):
result = self.declarative_sentence(bug_id, properties, relations)
elif re.search(r'“how.?m.+#\d+\'s.+', sentence):
result = self .multi_skip_question(sentence, bug_id, relations)
elif re.search(r'“wh(oselat|ichlerelen|ylo)|"how.m', sentence):
result = self .special_question(sentence, bug_id, properties, relations)
elif re.search(r', *(islare)n.?t', sentence):
result = self.anti_question(sentence, bug_id, properties, relations)
elif re.search(r'is|lare|was|were', sentence):
result = self.general_question(sentence, bug_id, properties, relations)
return result

el 4.27: IR RC o AR ALY
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SR ACHE 2 )5 o R 55 45 5 AR 70 777 2020 S ) PR DR JRC 1 35 i 55 B i 2]

WSS ASRACEI R, IR IR A ESR.

QA for Bugzilla

{ @& ArrayindexOutOfBounds cause workbench to freeze.

Bugs 1d
#11155
Mast Simila

ArrayIndexOutOfBounds exception that caused workbench to freeze

Create T
2002-03-12T13:25:26Z
D

aaaaaaaaaaaaaaaaaaaa

A1 4.29: Bl A i AT B

By

SREGICE A (SREEME AR IRA) FmAnE 4. 290078 . 25 BRIE A RERS
PUPC 22 BIETE I N BB SRIE R, DIk o] o ME— BT L B J7 R ik

Bedhiid; A, AR EREHRAL B

QA for Bugzilla
i) B3R

& Who's the creator, qa, cc, assignee of #21174?

2y

=
knut_radloff@us.ibm.com

2z
Z
ol

dsanders@legacyj.com
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G R R W28 K I A% e B 45 2 A A T . I TR A A
Postman. #ifiiE 5 1Y Request [,

3. RGN, 58 RLE) BRI S H BT SR AR T AR AR R PR A I L S 55
s, HTEIERA RGN RS 2 G W E M A s e Bk, FEP IR
& ARIENEI R, e et wESRRIECH G _E AR R By
AT IR BRI E I s s R BRI E R DRI S . I T
B EAFERENEL . FIEEEE.

BTN PRI R SR T o R e v, SR CRIEAR P SR 4 i ] I,
RGN PRIEL) BE BB A SE R PE . G B Be . SRR BN JR e i
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IMHAFR LR A2 AT 0 31 s Wi B, A S N . F e A2 A T s A7
AN IR RGEWEEE X, REMAATNE S-1FR, W ARG
ARG R, BBt H 4 GFTH = ECS AR IR Ssan e, M0 CF2F
BRFEAGE N W% CPU; #EZR SN CentOS; 4GB NIEZE; 1Mbps/3Mbps

oW G 40GB i #E A, MBI R IEGEE N — Bk Tial
A TOR , BRE Nginx k55 H I /5 H ST R R4 A ZAE D0 RE . W& k5548 11
TSRS, MR S (FFS 8080 i 11 8082 i 111) I ip Hudik&i 4y,
Wi FH 4 GRS ARNER: — & RSHE NIRRT, #E MySQL
KA BV A Neodj BRI, PASGETT Redis 247

F 5-1: RGNS

it 55 &% F % WEPEEREE RIEEREE
X 4G AT
_ CentOS64 i/ Nginx
] ECS A
AE= - G 3Mbps Docker
iz 40G
Az 4G A
?%O%Tf Sever8080
en )
FTH Z ECS_B S 10D " Sever8082
Ui, S
7 E; 405 Docker

X% 4G AT

CentOS64 i Sever8080
fif B = ECS_C el = Sever8082
Fitr 1Mbps Dock
ocker
T4 40G
W% 4G NAF Redis Cluster
. CentOS64 fif MySQL Cluster
fif 2 ECS_D - ,
B 3Mbps Neo4j
fifi % 40G Docker

A RCAE B 5207, R RN RGLIBAT TR 1Y 3K IS5 O A i
A, BVERSGE R CentOS64 i 7.7; M| iHHEZE A Electron 15.3.0; FijuiE
ZR e $E React 17.0.2; FiymH A& 15 5 184 Typescript 4.1.2; 5w H A TH 5 8
Python 3.7.12; 3¢ & R 22 Fl MySQL 8.0.16; [ %3 7 (i i Neodj 4.2.1;
FIHH Nginx 1.20.2 S 67 28000 S ) A 42 1156 ] Postman 8.12.0; [k
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CRT e 2 il P45 B 2 I 55 4 450
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MBI JRA

(O] CentOS64 v/ 7.7
Electron Electron 15.3.0
React React 17.0.2
Typescript Typescript 4.1.2
Python Python 3.7.12
Redis Redis 4.0.14
MySQL MySQL 8.0.16
Neo4j Neo4j 4.2.1
Nginx Nginx 1.20.2
Docker Docker 20.10.12
Postman Postman 8.12.0
ApacheBench ApacheBench 2.3
SecureCRT SecureCRT 8.5
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BN R (Speed Index) , HIE IR N2 (First Content Paint, LCP)
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