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Abstract

Crowdsourcing testing is a test model by recruiting online crowd workers to com-
plete test tasks. It is usually implemented in three types: competitive, electoral, and
collaborative. Collaborative crowdsourcing testing is widely used, because it recruits
more crowd workers and collects more bug reports. Collaborative crowdsourcing test-
ing allows crowd workers to collaborate, and bug reports are completely transparent,
which can lead to malicious crowd workers. Malicious crowd workers may submit
invalid bug reports, copy others’ reports or review reports at will for personal bene-
fit. These seriously affect the quality of bug reports and urgently need quality control
strategies to ensure the quality of reports. Existing crowdsourcing quality control stud-
ies are unable to evaluate the quality of reports and cannot identify malicious crowd
workers, so they cannot be applied to collaborative crowdsourcing testing directly. In
order to solve these problems, the thesis designs and implements a quality control sys-

tem for collaborative crowdsourcing testing.

The system is divided into four modules: Bug Report Validity Detection, Bug Re-
port Automatic Evaluation, Feedback and Monitoring, and Bug Report Review, which
guarantee the quality of bug reports from four aspects. First, the system analyzes the
characteristics of bug reports, extracts the quality indicators, and detects the validity of
reports according to the quality indicators, laying the foundation for the report quality
evaluation and real-time feedback. Second, the system evaluates information gains of
bug reports automatically, and scores the bug reports automatically with Grey Rela-
tional Analysis and Entropy Weight, which implements the quality level evaluation of
reports and provides a reference for managers to identify the quality of reports. Third,

the system evaluates the behavior of crowd workers in real time, records the malicious
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behavior, and improves the quality awareness of crowd workers through malicious be-
havior feedback. It also provides real-time monitoring of crowd workers’ malicious
behavior and collaborative relationships, helping managers identify and eliminate ma-
licious crowd workers early. Fourth, the system provides an interactive and friendly
manual review method. By displaying the basic attributes, information gains and au-
tomatic evaluation results of the reports, the managers can review the reports quickly

and fairly.

In terms of technology implementation, the thesis uses the mainstream frame-
works to ensure development efficiency and stability, with Angular2 as the front-end
framework, Spring Boot as the server framework, and MongoDB as the database. In
order to ensure system performance and scalability, Nginx is used for load balancing,

and Redis is used for system cache.

The quality control system passed the test and experimental evaluation. And it
is running online in good condition. The system improves the quality of bug reports
and the quality awareness of crowd workers, enables managers to identify the quality
of bug reports and malicious crowd workers quickly, and makes it easy to review mas-
sive bug reports for managers. Also, it promotes quality control study in collaborative

crowdsourcing mode.

Keywords: Collaborative Crowdsourcing Testing, Malicious Crowd Workers, Quality

of Bug Reports, Quality Control
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ANTAE 4+ IR PR R G R BLite st ORI P A T3 5%
TR AR R i, E FHUMLE G R HE, R RF K550 E R
N32.1 TG, CUNESAHEARRGREEAEL TR, R A
PIEEAL A

DescriptionAttrExtract CnToStrokeCount

S CheckAndMonitorService e

i
I
I
|
BugAutoScoreService : AdminCheckService
i
! T
i v i
! i
:_________> BugInfoGainService e o
V V
DescriptioninfoGain | ___ ImagelnfoGain
i
' T
i i
V v
DocVectorModel || DocVectorModelSingleton | | ImageSimilarityCal

K 3.10: 2 ALK

WHEMEMNHE RS AR RS, ERET RGERMAWHP RS,
Al HHUMLE B ikt 310017, # R G AF fi R v 28 m) a2 4840 .
CheckAndMonitorService 7] 2 i Buglk 5 i &= {8 b5, K HiDescriptionAttrExtract>g
HARSZHL, DescriptionAttrExtract{k #iCnToStrokeCount i 57 AT 1524, [F] B Ch-
eckAndMonitorService P2 fit [z 15t A1 i 1% Ik 5%, BugAutoScoreServicedfig {4l ¥ it &
H 3 vF Al Ik %5, AdminCheckServiced 4 27 it & # A% Rk 55, =I5 R HAK
#iBuglnfoGainService, J& P >servicelk #iCheck AndMonitorService$ B fi% 75 Ji
=185, BuglnfoGainServicef i 515 BHE 25 PP AR 55, MK HfiDescriptionInfoG-
ainFR B & SOAME BI85, K iImagelnfoGain3K 4l 25 & A (5 S48 25, Descrip-
tionInfoGainif i Doc VectorModelSingleton3f X 5. 5] S DocVectorModel, M i 3k
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H Word2 Vect5 84 F SR 1H H A 2 [A AHBUE . ImagelnfoGain ik #filmageSimilar-
ityCalZRHUE R4k, FF o5 B R AL

LUl |
! |
i Component Model Service Asset !
|
= |
! I
i I
______________________________________________________ |
Server
Controller
BugAutoScoreController BugInfoGainController
CheckAndMonitorController AdminCheckController
Service
AttributeE xtract
CheckAndMonitorService DescriptionAtirEX
tract
BugAutoScoreService
InfoGain

BuginfoGainService

DescriptioninfoG
ain

AdminCheckService

ImagelnfoGain

Dao \l/ Util

TaskDao WorkerDao Http Util

BugDao CheckDao MongoAPIUtil

3.11: FFRME

FERME T RN RAE RN RS, FIRTT RN N R GBI A
H, W 3.1 ARGEIH K E. §bmUTEHE 2H {4 Component /= #0445
FIModel JZ. HiIJ5 i ¢ H.Service /2 Mg A U Asset/Zo ik 55 i A B 4% HE T e A
JZ4 K53 Controller 7 57 #2 il 45 &7 #H, B2 1A B BT 4 185 3K Service i SZI
KRG A58 5, fControllerif] . AttributeExtractfy 51 51 4% 15 J& 14 2 LA
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MR EFE PR InfoGainty 71 57 i 15 (5 B8 55 1E A5 B SE 8. Daofd il i Util
RALHTTPARSS, F3EMongodb REST APIE 3K 5404 e #E47 %04 22 He.

kR Nginx i &l L il Redis MongoDB-M MongoDB-S
T T T T T
—HTTP R ! | | ; |
| | | | |
—HTTPi R ! ! ! !
1 1 1 1
—getUserlnfo(id) ! ! !
< ---retumn---- E E E
1 1 1
—getData() : > !
| | |
| | |
Ki----————————F---Teturn----- ittty !
e e e
process() | | |
; ; ;
X save() | > !
| | |
| | |
Kemmmmmmmmmm oo :r— --success -~ - e E
setRes uI t(k,) —mongorestore()D
: (<~ -success— -
—————————— success---------- T :
1
| | | |
< HTTP - i | | |
<-HTTPIi [ - L | | | E
| | | | |
| | | | |
: I : ' '

3.12: HEFEA

HREMENRGERE AR RS, BEARERG WS MR
WS, RIUERGIVEAEMERERE. WE 3 R2FTR ARG ERE. REH
sty 3R R IEHTTPIE >R 2Nginx IR 55 4%, Nginx¥% AHTTPIE 3K 2R 55w it fE. 45
R 55 vt % BL AR B, 9 a0 B P BHE AT 55 B A5, ) K JERES THulid =K i F
AR5 SRE . 45 IR 55 vt 7 2 4 P A7 i I Bug i 5 A LA &5, IR 55
Uity i3 2 5 MongoDB = FEAZ H 3R AL, $R VAR )5 Mt 25 v 12E FE 30 AT A0 5k 45 Ak 2.
Al 55 A BRI R FF B AR, IR 55 o a3k R A it 2 HE B/MongoDB 3 FE .
MongoDB = J 5% — Bt i [8]{# FdMongoDB APIH 8 #1888 2| &y e . 35k
b EERE P AR I B, WAVE TN SV G R ER R R A, IS5 um gk AR A7
%ﬂﬁﬁﬁﬁkm¢ TRUEZ A B TR R, P RgitERe. k55

SR Ja, MRS gk A2 IR [FIHTTPIA B £ Nginx, Nginxik [FIHTTPAR B 2§ i
ﬁﬁ,wmﬁﬁﬁmﬂ%&@m

VISR s 4N LA, RS NI SR B A A S oL, B
BABHRGWEAE. H @ eSS R arimii B 2 0, fERfumilH E&
IEHTTPIS KR V7 10 R Gk 55 v, (H 75 EE By kg ug, By k& - k.
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<<pC>> <<server>>
user client app server
Browser Al [ <<artifact>>
; mooctest-web
|
HTTP
|
Firewall
|
HTTP
|
<<server>>
Nginx server
<<server>> HTTP L <<artifact>>
app server E Nginx
<<container>>
docker
. <<server>>
<<§1rt|fact>> . Redis server
quality-control.jar Redis :
™ protocol | <<artifact>>
Redis

I
MongoDBlREST API

<<server>>
db server

<<server>>
db server

<<db system>>
MongoDB-master MongoDB
API <<artifact>>
<<collection>> <<collection>> MongoDB-slave
Bug Others

K 3.13: P EAR

B 2K i SO VE ) V7 1) & 56 U7 MINginx IR 9% 2%, Nginx Ik 55 & % 16 3K #EAT 01 #0547,
KGR BN Z AN RS #5. B H RS 4548 F dockerfE B H R 55 ) B e B
FH Ml 55 PR 1 5K [ sessionfE & BlIRedistr A7, 045 FH 7 5 2215 K 7] B 2470 K
BEAT— AR H MRS A8, RUEARSS BI7KF4 R 1. [R) I BH Ak 55 7T M RedisH
RIS, B N IR 45 M R R G BUE i &, N IR 45 25
idMongoDB REST APLS 4 FE#EATAC ., HEATHG MM el S5 4. 804 e 0
FEMEADEE, EFEi#EiImongodumpimongorestore 5517 F 4 2 & E. — B F
BT AE IR 55 2 R AR R, R T Ul B &40, £ A R TR =
PR R BE T
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34 RGLEAEHIBE T
34.1 SRS

Worker Report BugMirror
- id: String - id: String - bugld: String
- email: String 1 0.1| -buglds: List<String> - caseTakeld: String
- name: String - usecaselds: List<String> - reportld: String
- mobile: String - deviceModel: String - good: Set<String>
- school: String - deviceBrand: String - bad: Set<String>
- photoUrl: String - deviceOS: String - imgUrls: List<String>
- province: String - createTimeMills: long
- createTimeMills: long
1
. 0..n
BugQuality BugHistory
- bugld: String - bugld: String
- validity: int ) Bug - parent: String
- art:toigore: int . ~id: String - children: List<String>
- checkScore : in : - Stri
--------------------------------- - caseTakeld: String ;..foot : String
- reportld: String
- category: String
ImageAnnotation - severity: int
- recurrent: int InfoGain
- id: String - title: String
- width: int - description: String 0.1 - sentences: List<String>
- height: int - imgUrls: List<String> v - images: List<String>
- xs : String[] - page: String - likeCount: int
- ys : String[] - createTimeMills: long - dissCount : int
K 3.14: RGSEARZEE
% 3.2: WorkerZ&1EIR
Bt HamAR ax
id String AL Nid
email String g}
name String [
mobile String FH
school String R
photoUrl String MNKAG B EOSS Lyt
province String By
createTimeMills long elfeaingla

DL SAR SIS 2 1) I SRR R
WorkerZ& 7~ Al TN SRS, Hg e BARES Lk 3.2 Fizn. H1>WorkerfE
A 2R G b #R HE 220 B 1N 4 A Report,  Report2E ) EARE L ansk 3.3

29



BE BREEH RSN RN 580t

e BN S ReportZRHHH 050 £ M Bugih &, BIsLfA2kBug, HjEHE
RS L NER 3.4 FT7R.

& 3.3: ReportZRi£iR

Bt HamARy ax

id String M Hrid

buglds List(String)  ®&Bugtit &id 5%
usecaselds List(String) AL I id 51 3R
deviceModel  String W &AL S
deviceBrand  String TR FH 7 158 % it
deviceOS String AT I R E R R
create TimeMills long A1) g s i)

% 3.4: BugkifEiR

B gy ax

id String Bugii #id

caseTakeld String J& T BT 55id

reportld String J& T B AR rid

category String BB, AAIEEIRHM. IR TEE. HP
RS, TUMA JREkiG. PERe. AR A A2

serverity int R E SR, oAfE. B R TREA
RBOAER, 2AH1-5%05R.

recurrent int BB SRR RE, o AR, oA PR,
KRB FAER, FHHL-5%R

title String Bug#k & 18 B

description String TR R R

imgUrls List(String)  SREE#EEIFEOSS B4 &

page String SRR R AR DU

createTimeMills long B ]

Bug /& R A i B ISR, BABugs AR — MBugfikis. Bitid A
e IME—FRIRFAT, caseTakeld AR & It J& (R AT 551d,  reportld Jy#f & it J& 1)
Mk 5id. category. serverity FlrecurrentZy Bl SIS A, 2GRN &
AR, title AR H, AR R 2. description Ak 7 A, HFE
P RISk P B R, AP SRS A R I NS, imgUrls Ak fE A A EOSS F 11
h4ES, page NERFEFTERAE UM, create TimeMills A 2 160 2 B 4],

> Bug#h 5 #E4F B2 1~ BugMirror 5245, BugMirrorZE £ Bugl 1 1355 77
JEHEMEZE R, HTBugtd MR ER, HEMSERAS LW 3.5 Fix.
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% 3.5: BugMirrorZS ¥ ik

B HiEER ax

bugld String Bug#ft Fid

caseTakeld String Z: 5 HAE %id

reportld String J& T AR id

good Set(String) M ZBug i & 1IN A id e S
bad Set(String) MERZBugthk & AR FiddE &
imgUrls List(String) B ETEOSS L b &

%% 3.6: BugHistory 25 ik

B4 HiEAR aX

bugld String BugikHid

parent String R Eid, TS NN “null”
children List(String) FikEidglR, LTSGR
root String P AEAR B AR Y SRk Erid

% 3.7: InfoGainZB ik

B iR X

sentences List(String) TS EN A FRAES
images List(String) TR A AR OSSHb b R A
likeCount int TR 25 1 A

dissCount int TR A 4 2 A SR

A Bugdl 5 #HAFAE LN 5 20 N i BugHistory 85645, BugHistory ) 24 &
(s, BREIEMTFiRkEEESE, HEMkRAE Xk 3.6 Frx.

InfoGainZKEf ZFPR R G M3 255 5, RA ARSI FiRE A 1275 1%
s, g M RARE Xk 3. 757,

ImageAnnotationZS 1 $éBugfit & B E MRS B, AR EEMARE, 1
AN T B 2 N mageAnnotationZE 2, KRB B2 ANFRE. KdidA
FREFRIRAT, height Flwidth J& 1473 7 A B 16 v FE AN 96 P B A v DL R B 1Y
XA, xsToRm UENBIAIRE S, ys BRUENIBIRES

BugQuality 28 3 #Bugfk #5 M A5 &, &5 # A7 £ 11 BugQuality 3¢
Bl. J&Mbugld® 7~ HJE T FIBugflk 15id, validityR /i &5 5 201, autoScoreft
KA BEBNVFSr, checkScorefUR i & ) N T H %43 77
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B AR RGN TR 5T
342 BEEEITH

T MongoDBT4RE =. RIGVELF A 5 T ¥ R AL, R4 FiMongoDB
YERNEAE . BT MongoDB Ak RME L 2, H KA E s EEA ML),
MANGEfE FHERE (Entity Relationship Diagram, SZABER KD RFEAR . N
TIRIEFR EEG R m e 53 B, AN RGN — SRRt
V. ) MongoDB Collection, Collectionf fif 1] SC A% BRI 4 SRS B 1 52451,  SCHRY
YINBSON#E R, (iR LH K EME 510, & 3.8 8% A hBugdlk 7 XI B/ Bug
Collection SCHYFEIAR, HARSLARINS B ) Collectioni® 115 SRR W H 2 F A K,
Collection 7B 556K B AR, (NFBERME B R ER, A

% 3.8: Bug Collection LAY Vb

FH LR ax

id String Bug#ik iid

caseTakeld String Z 5 AT %id

reportld String J& T B AR Hrid

category String BRBEIZEA], A IERIR M. ThRe %, HP
IS, AT RERME. PR, LR SE)

serverity int32 BRBEA T E AR, N e B R TRER
BRnNER, 5 H1-5%05R.

recurrent int32 AR S IR RE, o HAR. TR, DR,
RBERADILIAFE 7315808

title String Bug i 7% i) H

description String KT BRI R

imgUrls Array BRI EOSS L&

page String FRBALE A bk A B DR

create TimeMills String B A

MongoDBER A JT & — ANHTTP I 8 3 11 32 AERESTIR 45, f# FHREST API
HTTP 1% >k 7] % MongoDBi# {TCURD (Create. Update. Retrieve. Delete 555
ERIFR) #:4E, K 398/~ A FIREST API HTTPi§ K 18, B EEH R4S
i 1t Spring BootHJRestTemplate 35 & £ 4f5 2 52 /E % 3K RestTemplate; & Spring
Boot[] T[] W clientiis A% 02K, LA P SHTTPAR 55 HIEAS, i R RESTful
JFEN, F2F A 25 RestTemplate g fi\HTTP URL,  Hm] g i 3 864k Ay S 8 Bl
fih £, fi FHRestTemplate fe Kl i A0 RS ZIMESE, $RIT RGIT KRR,
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% 3.9: REST API HTTPi# R 14

=R St A& M) Rz

POST QR BRI RT R
GET R MESCHE R (B 45 R 1 %
PUT RIS SRR R AR R DR

DELETE TR e 5% B 12 v 48 R 10 S A A R

3.5 RGEYUEMIZT
3.5.1 BugiR S5 A RMELR

Bugfl &5 A Rk WAL P AR P ik S W I ARG B, B E18hr, JFR
P o AR A e RS A A, R EAVE T NIRRT E 3PPk 35 e Al

(1) Bug#k i J& 140 #r

AT NAEAR R G AR, ARSI 55 3 R A — 1 AR
BN A E Z A Bugh s, HRYE Tl IR 2 A Bugdl 25 1€ X,
AR 2R 28 FH SR S Report FBug 73l & A 15 ABugi i, HEAMARBMHC
TESAR KRB PE4R IR

A HE S ABugtht & Hipage /@ . BT A T ATEAM & 48 EF TR
I, 75 B R IS AT AR R AR A B, 38 IR ) R R A A e A T
MW AT ITEEMIEIEREE, ARG R “page” &1 1d 6k fe Fr 78
T, YENSREALBEARSE. A T IREFBuglk & Hpage @ 10—, Al &R
90 B0 B DU S B0 APPAR B — AN DT THT 65 M) 3R A SO 3R 3,10 0
B APPTUH 4578, 1ZAPP R A A —H UL “HR” A “RM”7, “HER”
T RAPAN U “HEFEE R TR, “HEF R TR
AW =T “HUIXRSE” F “EBFEEZ . RS H 3RS S Al
BAESS A B — B DUTHRBRAE , AL TN H 4k 35 B 7E DL

% 3.10: B4 APP I [ 4544 7~ 151

—RIH /- AL 1 ZRH
A2 H [t ggﬁi
R I
AR Jiil
ol
Esaib] A AL T
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FoE  REEHRAMNTF RS %

(2) Bug#k 5 Jii E A5 b

JRE e — MM S, BEAN KB T AR RPN AR . RS %L
MR [381F1 3910 Bugfl 15 B & 52 K & W 5T, MBS RVERNE 7 1 #2
X Bugfl &5 2 N BB br. RN RS, AcB T AR LS8 s iR 1) 77 24
B AZAth ABug#f 5, mERAI R ER BT AR, WO A RUER AL H W R Rk
LR R 45 A AN RFERAE T NS PR E A7 E B R 5,
BB RRE, ACNESYE @ik 8. HEARNTEE S ELA Y]
N> REGEmRE RN Z AN Ebr. K 3.1 FEIRA ST Bugtik 5 i =18 5.

%% 3.11: Bugii i i 4R IR

e $BHR &X
AR Bug i ({3
A Ak PR SUAHIME S R L

WK BT KR
AR BRI, W FBORAN A RErE. i B, KR

I AR R, W SECORMRAE. flin: X4, A
2445 17) BT IR, W SBOCK A E S B, fln. tdn, 2541
PR AR PRI, Flin: -, B
3R ] TEVERNE, S B B SRR L. Bt BV, ARE
. A7 9] TR BAAT NS Bt s, Bl
El(E TR NNEERIB . fltn. 24, S
Frim A AR S AR A4, Flan: %8, S8
- RBREL AR TR & A e H
REREL ARAL TR ) S RS H
TG DS (B0 58
#h7e I e AR

bR AR TR (i

XT3 TR B R E e b, A Bug il B3R E MR IR BT
e TNEANE IRARE S SR Fa s A O, R AR 55 i description & 14 H
P2 description)d PESLPR b LKA, ZRGAE A H SUNLP T H HanLPK 4k
P description, X H SCCABATHIA], s3iA. AEULACSE. AP SR FE AR TR X
JiEIR.

1) TEA =48

SCAKE R NBugtl Hidescriptioont B s RIGEME S 2 SCHR [401472 (L1 AT 5
AR, WA3AFR, HbX, RORBXMERNC RG], Xo X, Rt FHAF1
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FB=E  REEHRENT RS
A AT K E e description AR UE )T 2K

Y =14.9596 + 39.07746 x X; + 1.011506 x X, — 2.48 X X3 (3.1)

2) LR

WA B P fa b Al 8 TR 4B R, 5B 8 HanLP¥ description 47
W, EREIREEE TR AL R SCHER [3811FE# Chen® N, 152 H 5L
b S g ARSI AR 2890 TR AN D SRR iR B, aE X Hdescription E
AR A PR S PR AR EUE. 3R 3.12 P NChen®s AR AL 1 H8 bR 7 1]
MIVN(TB

& 3.12: fetr 7 IR
E I Y i L]
ARl WP SRIG, R SEEE. AT, AR, R

_— A B OEA A AbATD. b WA AR A
Z&451]17] Filtn. Bl o, BPL dER. et 244
S IRA] BB — (D ()
75 5 1] B WH. WA, ZA, BEAR. B LA HAR
=y 17 191 s K B 4. AR, BT HEER. IR
BhfEiA BE. B WAL UM B R R

S THEFE, $Hl R WEHE. WH. S RE. ik

3) D& LN
e bR 5 RV bR R DU FE 2R ABL, 8 1T X Edescription 3 18] AIChen

PR TE AR Gt B A TR AR E.

4) W AZTRIR

JE AN S ERBugl 15 S BAT i 7E 5 Bugfik & < BE fBugMirror3s, Hgood
Fibad &g P53 Hic s s R RUBRIZ AR 2 1 T ANF03R, BN J 1t (K FE B O R %
MR EREH

5) #hFdE bR

AVEL TN A I i 25 ReportZs /1 A deviceModel.  deviceBrandflldevice-
Model J& 1, ARERMAKESAHE, HAROTAMIEES 7z, NairE
N1, RMVEIHE N N0, #% B 45 bR 2 faBugdl & pr L & B K 2 &,  RIBug3k
HFimgUrlsJ& P K BE. BRI FR AR 2 48 At T NAE T A kBB FRTE 0 s 48,
i 1d ImageAnnotationZS $k L

RBURER R G, RS RS H SR K BugAttributedsf 2% it £ 485,
ZRVERINER 3.13 .

35



BE BREEH RSN RN 580t

R 3.13: BugAttributeZS b

B HiamR aX B HamAny aX
id String Bugil i5id action double shiE
description String WAKE interfaceElement  double S TH ZH A
readability double RS itemization double PRI
sentenceLength double AFKEE imageCount double HEE
imprecise double A FEf iR likeCount double R
anaphoric double AR A dislikeCount double RUREL
directive double 2E451) 3] imageAnnotation double B bRE
negative double 15 58 1A environment short MR
behavior double 17 K91 score double H 3oy
(3) Bugit &5 A3 R AR
Increasing Convex
Good Good
Bad Bad
X1 X1 X2
Decreasing Concave
Good Good
Bad Bad
X1 X1 X2

P 3.15: DU R A 5 b AL

RS REIAMEZ G, RYTH Z i E B BT AR I i RS 5

MsE, RESANDMARNEY: F5%. @55 AT REREEE L
NIREER, A5 R R EL,

T MY ERAS e bR 7 APUSE: Increasing. Decreasing. Convex AlConcavely
i, B 358 7R N DU R B BR AR 4 bR 2. H P Increasing flDecreasing bR 2030 & —
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R 3.14: AR bR A R B L AT RX T

%35l fe¥r R BHUXE(x KFIEFRE)
AKE Convex 15<x<30
JEA e Concave x<-1,x>3
HFKE Convex <x<1
Ak iR Decreasing 0
N AA] Decreasin, 0
1AV s ) &
ZE451] 1] Increasing x>1
35 R Increasing x>1
7 i Increasing x>1
. 171918 Increasin x>1
X s . £
R Increasing 1
Frim A Increasing x>1
. R Increasin, x>1
di% - =
RS Decreasing 0
WA 8T Increasing 1
7 A Increasing x>1
BEbRE Increasing x>1

MNSH, MEWMREE KA. B RECENSEE, UM
T SE P HR A AR ST B AH B K. X T Increasing A 2,  FRARE KT S X108
BN N E L, /D TXIH NN E%; Decreasing5Increasing 1E 4 A 2. %)
T-Convex iR %, F8ARE AL T X URIX22 [8] B 3% A N T = 4, 45 W2 o3 £ 22 1)
Concave 5 Convex IEUF A Jzo B WIS T-H8F8 UARKE, — 10 4 I Bugfh 5 B iZ R
FEOCAKE AR KAA K, AL AT Af FH Convex BT BAAZ 1 bR 2. T8I 25
SCHR [381 5 1 RN AR L 5K, AR S0 & o1 B 6 A SR B [ BR A% 46 bR H0ORH A 281X
[ 43R 3. 14 7K.

LR 314 A AU IE ], DR & PR AR bR Oy B EUEOATL, 0fREE
GIRFR IO, URERZIR A R Blnxt TSR PP SCAKE R, 4
WA R CAKEANTISHA K T30 B, W SCA K B 48 A58 #7041,
3 0 3 e #8905 X T alE R B A RS A IR TR A, 43k A R R B AT AR
ANKERRIRNCES, AFE T Fa bn i e 91, 15 Mk 3% 36 00, X T8 SR Y
e RN, kSRR T IR 2 A S ] B, 15 E TR R PR A R O,
3 W e e 0. SREUIT A e br B EUE /S, RSk & A 2. A 30E XL
#Bug 5 H RABIR S EGER IS sum_threshold, W1ZREE R, 5 WZHR S TR
sum_threshold WIE H 56 E SE 3G 1 o
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IR

o3 M i U AR A

AR <—< LS <

FEARIT R AL e

e s ‘ AR
= ﬁ)& 47/ ]‘i

PERR &

Kﬁ?)ﬂﬂ?&

+
&

K] 3.16: Bugfl & A RCPER I AR B

Kl 3.16 /75 Bugdl & A7 R VA MR AR Bl 8 e 2 o0 M i 7€ i i it 4R
Bro FLUCARIE FE bR SRR 2 JB PE SR IR o BT B A8 b5, AR E AR FR AR I AR
e bR BON S TR R EAT I BR AR Hee B2, R EE N R & A RO B AR bR S U
it sum_threshold, & WIHEZREA R ST

4 LRI

Kl 3.17 7 Bugth 5 A R A A Hei% 00 25 1&l. - Check AndMonitorService
AN T S B RO R I T Rg, 1) Ah R it checkBug()ﬁ RIS S G
ServiceZS 5 BugDaof% [ (1) SEELZR S, Ji a1 5249 58 il SR FE A B, 3R
H{Bug. BugHistoryfBugMirror &5 SRS (E % [ i} Service 224K #iMongo APIULil
RA R E e P AR iE ), K BiDescriptionAttrExtractZk #2 Bk & 51 & 15 5.
DescriptionAttrExtractz$ #& #iCnToStrokeCount it 5 4% 5 A W] 521, K #iBasic-
TokenizerZE Xt 5 XA BAT 7316, HHiDataPathUti1 2 3R EU i A7 7 # & Word2 Vec
TR A L
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;Eg%§£f°e>> MongoAPIUtil
+ getBug(String):Bug + createAuthHeaderForMongo()
+ getBugMirror(String):BugMirror [~ — == :HttpHeaders
+ getBugHistory(String) + genCommonUrl(String):String
:BugHistory + genCommonUrl(String, String):String
+ saveValid(int):boolean + getFilterUrlWithMaxPage (String)
:String
1 + getFilterUrlwithMaxPage
1 (String,String): String
. . + genPostUrl(String, String)
CheckAndMonitorService + genFilterStr(Map)-String
-bugDao:BugDao - genFilterStr(List<String>):String
+ checkBug(String):int
- genAllBugAttr(Bug):BugAttribute
- determineValid(BugAttribute) CnToStrokeCount
:boolean
\{/ + getReadability(String) double
- getPunctuationCount(String):int
DescriptionAttrExtract /| - getStrokeCount(char):int
- / | - getSegement(String):List<String>
- DATA_DIR:String // - getGB2312StrokeCount(int,int):int
+ buildBugAttribute /
(String,BugAttribute):BugAttribute| /7
- buildDictionary():void //
- buildDictionary(File):String[] / BasicTokenizer
- getSegement(String):List<String> L — — =
) readlmpremsg():Strmgﬂ \ + segment(String) :List<Term>
- readAnaphoric(): String[] \
- readDirective(): String[] \\
- readNegative(): String[] \
- readBehavior(): String[] \
- readAction():String]] \J DataPathUtil
- readinterface(): String[]
- readltemization(): String|] + getBugAttriDicPath():String

K 3.17: Bugth 35 A R PEAG IR HuAZ 2K ]

3.5.2 BugiR5BahiT A ER
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PEor N H, H A ffnoParentAutoScore() /7 25 4b B F1 i B 5 — IR 4R 5 VF 2 1 2K
hasParentAutoScore() /7 {EALEEAPIR R 5 P15 K, HEFE BugAutoScoreService
K 5E R BN 552 . B F R R 7R BugInfoGainController, 1% AP -7k
A5 B P15 K, I FBugInfoGainServiceZS SL U B8 25 1FAl, "I NATH
B IR 55

BugAutoScoreServiceZ [\JhandleNoParentAutoScore() /7 1% SEHL . — IR #i 15 H
E B B AR 2532 45, handleHasParentAutoScore() /7 V2 SEELFIR IR 45 B 351
g3 B ARNMY 5532 4R, N0 L Ath 07 32 9 3K AN 7 VR R A R B IR 55 RIS
1%Service$F 5 Check AndMonitorService & ) SE, 181 1% SEA SR HU Bugi 5 1 5t
=,

BugAutoScoreServiceill i H £§ A [ TaskDao A BugDaoSE 1] 5 £ 4 2 52 1.,
SRR EEPF 7 IBugdl 15 F1 3% DA Je HoAh SRR A5 B @ id HEFA M BugAutoSco-
reDao SS9 SR BB A7 it ik 15 1 H Zh PF 7315 B

BuglInfoGainServicefg (SRR 155 B IG s (I 6E /7, HXF AR AR BUGR &5
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BugAutoScoreController

- bugAutoScoreService:BugAutoScoreService

<<Interface>>
BugAutoScoreDao

+ noParentAutoScore(String,String):JSONODbject
+ hasParentAutoScore(String,String):JSONODbject

1
1
1

BugAutoScoreService

- taskDao:TaskDao

- bugAutoScoreDao:BugAutoScoreDao

- bugDao:BugDao

- bugInfoGainService:BugInfoGainService
- CheckAndMonitorService
:CheckAndMonitorService

+ noParentAutoScore(String,String):boolean
+ hasParentAutoScore(String,String):boolean
- handleNoParentAutoScore(List<Bug>)
:List<BugAttribute>
- filterSingleBug(List<Bug>,boolean):List<Bug>
- greyAssociation(List<BugAttribute>):void
- entropyWeight(List<BugAttribute>)
: Map<String,Double>
- calcuGreyAssociationSum
(BugAttribute,Map<String,Double>)
- genStandardScoreAndSort(List<BugAttribute>)
- handleHasParentAutoScore(List<Bug>)

:boolean
- calHasParentBugScore(Bug,int):BugAttribute
1
1

CheckAndMonitorService

+ genAllBugAttr(Bug):BugAttribute

DescriptioninfoGain

+ getDescriptioninfoGain(String,String)
:Map<String,List<String>>
- preTreatSentences(List<String>):List<String>
- preTreatDes(String):String
T

X~

L'

DocVectorModelSingleton

+ getinstance():DocVectorModel
- trainOrLoadModel():WordVectorModel
- loadModel():WordVectorModel

+ saveAutoScoreList
(List<BugAttribute>):boolean

+ getAutoScore(String):int

+ saveAutoScore(BugAttribute)
:boolean

<<Interface>>
1 |BugDao

+ getParentBug(String)

<<Interface>>
TaskDao

+ getBugList(String):List<Bug>
+ getBugHistoryList<List<String>>
:List<BugHistory>

BugInfoGainService

+ getinfoGain(String):InfoGain
7 T

I

I

|

I

I

I

I

/ I
v

ImageInfoGain

+ getDifflmage(Bug,Bug):List<String>
- comparelmages(List<String>,List<String>)
:List<String>
- downloadimages(List<String>):void
- download(String,String, String):void
T

[
v

Image SimilarityCal

+ getlmageSimilarity(String,String):double

K 3.22: Bugfik i H A %O 2R
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ARBLNN T3 BT sl i, AE A R 48 ]
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SuspiciousBehavior

- id: String

- workerld: String

- caseTakeld: String

- reportld: String

- invalidBuglds:List<BehaviorHelper>

- invalidLikeBuglds:List<BehaviorHelper>

- invalidDislikeBuglds:List<BehaviorHelper>

- invalidForkBugMap:Map<String,BehaviorHelper>

- similarBugMap:Map<String,BehaviorSimilarHelper>
- behaviorCount:int

0 0
0..n 0..n
BehaviorHelper BehaviorSimilarHelper
- bugld: String - time: String
- time: String - similarList: List<String>

/] 3.23: SuspiciousBehavior & H LS K]

TR, SER R AR T ANRIRAE SR, At T A Forkk R Rk AR
B RER G R S, FVEEF IR AILEEACE TN, JF&IEHS 5T
Eadinhigic®

%% 3.15: SuspiciousBehaviorZ&E iR

B g ax

id String ME—FRIARF

workerld String AT Nid

caseTakeld String MR 55id

reportld String MR Hrid

invalidBugIds List(BehaviorHelper) #2231 JEABug i i5id SHf[A14EA

invalidLikeBuglds List(BehaviorHelper) & M 1Bug ik i5id S AI4ES

invalidDislikeBuglds  List(BehaviorHelper) % MERMBug M Fid SHH&EE

invalidForkBugMap Map(String, keyijFE' TS S 25 i T3 5 id, value SAJFork F
BehaviorHelper) AR Hrid 5 B [

similarBugMap Map(String, key N3¢ A Bugilt id, value N ABugtk Fid%E &
BehaviorSimilarHelper) -5 #2381 [H]

behaviorCount int RAEAT NEE

RT IR FEAE T ANRIREITHN, RSt 1T SuspiciousBehavior. Behavi-
orHelper%ﬂBehaviorSimilarHelperE MR, AR R W E 3.2300
H 1 BehaviorHelper& A 128, 177 & Ebugld K /~Bug#k iid, J&{#time
%E 7~ 8], BehaviorSimilarHelper2S t7 4 #5 B2, 7 1F )& Mitime X /- B 8], J&
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(3) KT

32417 ARG IR UL 0 2R B S AR IR A B i BT v 1 oK
# FHCheckAndMonitorControllerZS 2 Y 3 4b #, CheckAndMonitorService 1% F5
B iz ool 55 Ab B2, 1Z2K1H 1 BugDao. CheckAndMonitorDao. TaskDaoA1Wo-
rkerDao%5 R 5H R EAZ H, SEMEFEE R AFiE T/E. BuglnfoGainService 1%
FEH R AR AR 45 B G 25 1 A

<<Interface>>
BugInfoGainService
WorkerDao
+ getinfoGain(String):InfoGain
1 + getWorkerByld(String): Worker
1 1
1
CheckAndMonitorController
CheckAndMonitorService
- checkAndMonitorService
:CheckAndMonitorService - bugDao:BugDao
- buginfoGainService:BuginfoGainService - taskDao: TaskDao
+ checkAndValidBug - checkAndMonitorDao:CheckAndMonitorDao
(String, String, String, String):JSONObject - workerDao:WorkerDao
+ checForkSubmit(String,String, + checkBug(String):int
String,String):JSONObject + checkSimilarity(String):List<String>
+ checkLike(String,String,String, String) 1 + checkLike(String):int
:JSONObject \ + checkDisLike(String):int
+ checkDislike(String, String, String, String) + addInvalidBug(String, String, String, String)
:JSONObject :boolean
+ getSuspiciousBehavior(String, + addSimilarBug(String,String, String, String)
String,String):JSONODbject :boolean
+ workerDislikeRelation(String) + addForkBugMap(String,String,String, String)
:JSONObject :boolean
+ workerForkRelation(String): JSONObject 4t addIinvalidLikeBug(String,String,String,
+ workerLikeRelation(String):JSONObject String):boolean
+ getReportBugList(String):JSONObject + addInvalidDislikeBug(String, String,
+ getBugListVO(String):JSONObject String,Strng) :boolean
+ getSuspiciousBehavior(String,int,int)
:List<SuspiciousBehavior>
1 + getSuspiciousWorker(List<Suspicious>)
<<Interface>> :List<Worker>
BugDao + getSuspiciousTotalCount(String):int
+ getAllSuspiciousbehavior(String)
- :List<SuspiciousBehavior>
* getBug(Strmg) :B_ug . + genAllBugAttr(Bug):BugAttribute
+ getBugMirror(String):BugMirror + workerLikeRelation(String):JSONODbject
+ workerDislikeRelation(String):JSONODbject
+ workerForkRelation(String):JSONObject
1 + getReportBugList(String):JSONObject
+ getBugListVO(String):JSONODbject
<<Interface>> - genFeedbackinfo(BugAttribute):String
CheckAndMonitorDao 1 i
+ getSu;piciousBeh@vior(String,String) <<Interface>>
:SuspiciousBehavior
+ saveSuspiciousBehavior TaskDao
(SuspiciousBehavior) :boolean
+ getAllSuspiciousBehavior(String) + getBugList(String):List<Bug>
:List<SuspiciousBehavior> + getBugMirrorList(String):List<BugMirror>

K 3.24: [ A I i Az 0 25
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+ getinfoGain(String):JSONObject

+ getlnfoGain(String):InfoGain

1 <<Interface>>
1 BugDao
. ) + getParentBug(String):Bug
AdminCheckService + getBug(String):Bug
+ getBugHistory(Strin
- bugDao:BugDao :gBugH?story Y 9
-taskDao:TaskDao 1 | +getBugMirror(String)
+ getSingleList(String,int,int,String,String) 1 :BugMirror
:JSONObject / + saveBugValidity
+ getTreeList(String,int,int,String, String) (String,int):boolean
:JSONObject + getBugValidity(String):int
+ getTreePath(String):JSONODbject + getBugScore(String):int
+ judgeBug(String, String):JSONODbject + judgeBugScore(String, String)
+ getDetail(String):JSONObject :boolean
+ getGrade(String):JSONODbject + getBugQuality(String)
+ getBugQuality(String):JSONObject :BugQuality

<<Interface>>

1
1
TaskDao

+ getBugList(String):List<Bug>

+ getBugScoreList(List<String>):List<BugScore>

+ getimageAnnotationList(Bug):List<ImageAnnotation>
+ getBugMirrorList(String):List<BugMirror>

+ getBugHistoryList(List<String>):List<BugHistory>

K 3.26: Bugfi 5 B AZ AR B AZ 0 5 K]
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K 4.1 $i5 A 0 AS i

B T NREASHR S 2 5, 1 & 1578 2K 25 Check AndMonitorController b 2,
Controllerifi§ F§ CheckAndMonitorService 'lcheckBug() /7 ¥4 5¢ B4 5 A R PEH I
Service 1 5 il F DescriptionAttrExtractfbuildBugAttribute() /7 72 3K Bl 75 J5i &2 &
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BE TR
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4.2JJ1 7~ NDescriptionAttrExtractZ [f]buildBugAttribute() /5 5 1% A S K],
B RGN SCARK L, AIBLE, 4] 7P 25 B AU K 1 1] S5 4 A 1) Gt v i
RYER 3.1400E NS S HVOHE, St T e E M Eir e, W sek
IUEAI 0 B 5K, RS € M sum_thresholdi 18 B, BIIAAREBHR, AN
ARG TR AR T VEAEMF 6201 84F 4 [ R 2 A - Ik R SR i
£ BT RIE, 7RISR A APPAIE A= AN AT 55 b, AN DA Rk A 45
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public static BugAttribute buildBugAttribute(String desc, BugAttribute bugAttri){
int sentences = 1;
int imprecise = 0;

List<String> desKeywordList = getSegment(desc);
String[] desKeywords = (String[])desKeywordList.toArray(new
String[desKeywordList.size()]);
for (int j = @; j < desc.length(); j++) {
for (int k = @; k < TOKEN.length(); k++)
if (desc.charAt(j) == TOKEN.charAt(k))
sentences++;
}
for (int j = @; j < IMPR.length; j++) {
for (int k = @; k < desKeywords.length; k++)
if (desKeywords[k].equals(IMPR[Jj]))
imprecise++;

}

bugAttri.setSentenceAveragelLenght((double) desc.length() / sentences);
bugAttri.setDescription(desc.length());
bugAttri.setReadability(CnToStrokeCount.getReadability(desc));
bugAttri.setImprecise(imprecise);

// EREERIMED

return bugAttri;

4.2: buildBugAttribute() J5 1= A% LG K]

WBIER 410K, ARG BRI 25 R B R 0N79.6%, T 14 41 [A] %
N92.4%, AL AIER AR B, A IR AR . MRS A R i R T
AR ARG AR FE B TR SO B E A S AR bR, IR E
5 PRAT I ERIE FL L. BB AR PR AR AT AR 75 7T REF A 12 B R b, X 1%
FRethetr, N AL HIE TR, AHAKI RGAK IH A AR, P
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private BugAttribute calHasParentBugScore( Bug bug, int parentScore){
double initScore = parentScore;
double baseScore = 0.5;

InfoGain infoGain = bugInfoGainService.getInfoGain(bug.getId());
bug.setDescription(concatSentences(infoGain.getSentences()));
BugAttribute bugAttr = new BugAttribute(bug.getId());
DescriptionAttrExtract.buildBugAttribute(bug.getDescription(), bugAttr);

if(infoGain.getImages().size()>0){
initScore += infoGain.getImages().size();

if(infoGain.getDissCount()>0){
initScore -= 2;

}

else if(infoGain.getDissCount()<0){
initScore += 1;

if(infoGain.getLikeCount()>0){
initScore += 1;

else if(infoGain.getLikeCount()<0){
initScore -= 1;

if(bugAttr.getDirective()>0){
initScore += baseScore;

}

/1 BREER DD

initScore = initScore>10?10:initScore;
initScore = initScore<@?0@:initScore;
bugAttr.setScore(Math.ceil (initScore));
return bugAttr;

P4 4.4: calHasParentBugScore() /7 £ % LA RS &

43522 J5, handleHasParentAutoScore() i FlBugAutoScoreDao ] /5 v ¥ 1
SALERIEIEE. K 4.4F77~ NcalHasParentBugScore() /775 HIAZ OIS 1.
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XA AL TN S Jahe 35 A5 BRI A B & A4 I genFeedbackInfo() /7
FEREE AR B, it Ak B TN R ROR JE 2 L, [A] B Controllerifd
] CheckAndMonitorServicetJaddInvalidBug() /7 £ 10 R ML R AZ AT N BB HE 2, ad-
dInvalidBug() /5 7% 1 FH Check AndMonitorDaof]saveSuspiciousBehavior() /7 12 {& 17
RABAT NBNEAEFE. B 4.5 8Bugdl A Rt S i A B, F i B e s iR s
FIBugf AR AT HETERL, Ei5 T NIHERRAS, [FIB A5 7 AR 1 JE R K.
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