AikF

7R OE B kX

(W75 TAM 514 )

# X M B K TR EES RGN E G LR L%

% % ¥ & X% B

FHA. FR4HA& TAZAE (R TAZAR, )
R OF @ A A2

¥ F % W RRT HAL

202245 A28



2 % . MF20320098
WX AFAH . 2022405 A20 8
¥ OF KB (&£F)



Test Case Reuse System Based on Deep

Semantic Matching

By
Zhibiao Liu

Supervised by
Professor Zhenyu Chen

A Thesis
Submitted to the Software Institute
and the Graduate School
of Nanjing University
in Partial Fulfillment of the Requirements
for the Degree of

Master of Engineering

Software Institute

May 20, 2022



BMEAFALERL BRI X FHETHALK

BB H TR EESUIE B e ik R ) B R A%
IAEME (B4 ITREHR) H 2020 BAMEAR L. NEE
FFHIF (H 5. BRAR): kT IR

=

BB R A ] SR AR T B, R BT A AR A A B
SREVERTT . I3 B BT R AR R e B A . BT R A i 2 T
JEERPEIAR R TS, I 190 % S phe S Py o R AR o B AR ARG
LR, FERAFM R A 2R EE B b L Bl BEE R G
RERCRFEER N, B Il B R0 A E AN BTN, X A 1 I B AR
AR AR DA B 0 1P ST A o 0035 810 52 0 G SR Ry g s P 491 < W e ok ot
AR 7595 o Aar A 4 by s 60, SO B AT 55, 3R il il 2R
TR, X bR R

FERT BB, ASSCROTH S T BT IR TR SR RC R I B AR S
RGN BR8N P ZOF AR D A B, BRI i
BIE PR S5 . ZR G000t b st Il B 2EAT MU AL A B, a2 1 ARTE AL B g
ARPEBOCAEE W00 8 5 Bt A 1) AL AL PR, O HE Sl PRy AG R
MG S A E AR )G, RGN R TR VTR R A HAE 7
AE AP S B, P n] AR S8 Bt SRS A I 14 Dy s s BB A T i 52
i A P A SE BT I 55, R EIR T HAY .

ARZ G Spring Boot /4 JEimtESE, Vue fEURIIRHESE, S0 S5 Rk R
Gif R AT . 5 MySQL il Elasticsearch { A ${i A7 fik 112 F 151 B Al
B A B A s, BEH Redis EORRAFROR, $&m T R GEnal k.

ARG T G A BRI IR, A R TS A R D e
B, BB 5 BRI Bl R GER AR I lide BT SCAR DE FE 3
3 IR , PROT RS T M R @ R R, DURCRICR AL T HA B 2R BRR
LI EE R L NI, Bk 7 ARG HECR, SRS R P s
M B TARRR

KR BOFL, MBI, T TR



il

BMEAFALERL R I EIFTETANALK

THESIS: Test Case Reuse System Based on Deep Semantic Matching
SPECIALIZATION: Software Engineering
POSTGRADUATE: Zhibiao Liu

MENTOR: Professor Zhenyu Chen

Abstract

Software testing is an important means of guaranteeing software quality and reli-
ability, and an indispensable link in the software development process. The design of
test cases is a key process of software testing. Well-designed test cases are the premise
of software testing, and the quality of test cases determines the quality and effect of soft-
ware testing. With the continuous iteration of software versions, a wealth of historical
test cases will be accumulated in the process of software testing. As the function points
of the system continue to increase, the number of required test cases is also increasing,
which reduces the tester’s work efficiency and prolongs the test cycle. Test case reuse is
a method of using accumulated historical test cases and other data to conduct new tests.
How to make good use of historical test cases, do new test tasks well, and improve the

work efficiency of testers, this is a practical problem.

Aiming at the above problems, this paper designs and implements a test case reuse
system based on deep semantic matching. The system provides a test case standard
template to help users organize and upload historical test cases, and provides test case
management services. The system normalizes and preprocesses historical test cases,
uses natural language processing technology to extract text information, performs vec-
torization processing on key fields of test cases, and establishes indexes that can be
retrieved quickly. After the user enters the description of the test function point, the
system uses the deep semantic matching technology to recommend appropriate histori-
cal test cases for it. Users can select corresponding historical test cases to collect, copy

or modify according to actual needs to complete new test tasks.

The system uses Spring Boot as the back-end framework and Vue as the front-end

framework to support and guarantee the basic operation process of the system. It uses
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MySQL and Elasticsearch to store test case basic data and test case analysis data. It

uses Redis as the cache technology to improve the availability of the system.

The system provides test case analysis, test case management and test case reuse
functions, and assists testers to write new test cases by recommending reusable histori-
cal test cases. The effect test of the system selects three test data sets in the field of text
matching and the evaluation index uses the Spearman coefficient. Experiments show
that the matching effect is better than that of other baseline algorithms. The experimen-
tal results have also been manually evaluated to verify the use of the system, which can

improve the work efficiency of testers in real use scenarios.

Keywords: Software Testing, Test Case Reuse, Deep Semantic Matching
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FileTransfer

+file: File

+transfer(File): void

TemplateDownloader

+templateld: String

+download(String): void
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+dataset: Dataset
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+extract(String): TextFeature
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~

File Util

+extract(String): void
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T

TestCaseFeature

+caseName: String
+testType: TestType
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+method: int
+testProcess: String
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+fileCheck(File): boolean

+read(String): InputStream
+write(String): void
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S SRR RE TriggerTask

+taskld: long
+startTime: Date
+state:int
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1

TriggerTaskService

TaskSearchService

UserService

+trigger(Task): boolean
+stateFlush(Task): int r====>
!
1
1
L

+findByld(long): Task
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+findByName(String): List<Task>
+sort(Task): List<Task>
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+findUser(User): List<User>
T
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User L s T Task
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+username: String +findByld(long,long): TaskVO +name: String
+createTime: Date +startTask(long): void +testType: int

+search(Task): List<TaskVO> +message: String
T
1
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+recommendlds: String
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+connect(String,String): void
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+id: long
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©

2o g
o Jo &

- @
- @
TaskResult @
test_requirement
recommend_ids
avg_score

& 3.16: JMAAT 55 B BIBLER ER [&]

TriggerTask 1

trigger_tim

e
create_time

WAEFETSFIRA. Task £ RGER MR S5 X Bk 2, MR 55 B9 HE A5
SAE RN AT 55 B 3845 . TaskResult F@ 4545 R {5 5., TriggerTask
FKRMAMEFPATEE, BN1S Task L@ —X— KK, Fon—"E55 X ME
— 25 AT B SR AN M —— AT 55 &5

W3 22078 /2 Task RN FEIFHEM UL, ZFICE T — TS 1
HAEE, EEARET id. owner id, name F test type £ FE% .

2% 3.22: Task %
B B eS| ]
id 14 id BIGINT id M
owner_id FrIE - id VARCHAR I
name 155 2% VARCHAR 155 B FRLAME—, RNn] B
test_type M2 VARCHAR HE R AR RIS
case_num WIEAGI%E | INT TERARAT I A I 3 B
recommend_ids | HE#E INT A B id 71 3%
create_time A1) 7 B ] TIMESTAMP | {14581 it ]

UN3e3.23 7 52 TriggerTask RN FETEAN UL, ZFiex% T — I
FEHIPATEE, EEAAFRET id. user id. task id F create time 257 EL.

UN5%3.24 0175 52 TaskResult AN FEIITEA UL, ZFiesk T — Nl E
LWl gE R FARE T id, task id. F case num ZEFEL,
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Z¢ 3.23: TriggerTask

TEB HX Hend Pyl

id oSk id BIGINT id Sy E—
user_id Frlg A id | BIGINT TG

task_id 1% id BIGINT % id

create_time | {1} [E] TIMESTAMP | &
trigger_time | $FTHTIH] TIMESTAMP | AF:45fiilt & 047 (1) B )
state SRS INT 155 YT A TIRAS

¢ 3.24: TaskResult 3

B 9’4 PR W

id itax id BIGINT id “hFERME— g

task_id f£% id BIGINT £ id

case_num FABIEE INT A7 B8 R

task_state FESRAS TIMESTAMP | &

time_cost B4 BINGINT RS IITRIETHC
test_requirement | MR HE S A | VARCHAR TG

recommend _ids | A id 513 VARCHAR e 1 1d 2 3
avg_score 215353 VARCHAR SR 1 B ) - R U A4

3.7 A A BI R ECR R T
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1 I
[E——
2$n=m

Myset

|:> l ICRRLE AR l

Pl 3.17: 03 97 D eSS 2 ]



3.7 A I ECAR R i 41

A ) D A S S8 A B AN 3.1 7R R« AR R AG A 2 H P IR 1
WA ae i idE R, PAEARIE T SCARMIEE A . SCRR A g e &ad
SCARTRAL R, F2 BRGSO A PRI A S A R A, A5 3 1Y J9 18] 5 RN SE AR TR 1 25 R
FHHEJFT ) ES KR VE AR R ER /3 K Bin], WA HBIHER BR300 11
HEF A5 IR F— E AL E . ElasticSearch #6722 43 [u] {74 0328 FH 4914 Ay fige 3 38 ) 491
45, PR TR SCVC RO ZURE F P AR e I 48 91 S 204 T i SC U RC Tl
VERCAS o1 2] SR H BRE gk v, #E AR BIHEP 2R . R BIHE B, 00 A 6
(T VST, R BRI A TS A R B AR 0 R 2 B ST 3875 2 HE 7
B, mAHITR g .

372 FMRit

it IR R O E

CaseSortService SemanticMatchService
+sortCases(): List<String> +match(String,String): List
+keyWordCount(String): int +vectorSearch(CaseVector): List
+getFrequencty(String): int +checkModel(String): boolean

T

------------------------------------

TestCase TextProcessService ESService DLModel

+name: String +modelName: String
+testType: String | e 1 +filePath: String
+id: long +wordSplit(String): List <String> VO +createTime: Date
. <ot veCase(TestCase): void
+testProcess: String o or ey Lt s> +saveVector(CaseVecotr): void
g ) g 9 +getNearest(CaseVector): List <Object>
T
1
-------------------------------------------------------- )
! L v v
DBUtil VectorModel ESUtil
+modelName: String
+filePath: String
o +createTime: Date +putData(ESData): void
ccccccc t(String,String): void +GetData(ESQuery): ESResult
deleteData(ESQuery): void

Bl 3.18: a9 PEBe A Az 2R

I FH 5] DE AR B A% U 2S G 1 3. 18 i /s » TextProcessService & SCASAL BT
AEFZ 11, wordSplit() Jy ¥AFR ML SCA /A B B, removeStopWords() $2HE45 I 1A
EH 5 RERIIEE, recognizeObject() FEHESLARTHIPIRE . OriginalText 2 i i % A SC
A5 B HYE R . VectorModel & Fil SE I 2547 1 ] AR AL ) £ 55 . ESService 2
it 55 ElasticSearch 22 o 8dis BT 75 L/ 4% I BhfE, WA B 510 (5 B
F7fi i T 490 SCA 1) AR A B A ES JFErp AT In) s 4G R . DBUtl 52 MySQL %%
e T.H 25, ESUtl 2 ElasticSearch T.H.2K, FEARFEER Y 2], Semantic-
MatchService SZHL | I BIVCHCENRE, HAMKHIRY DLModel & ¥ BE 15 UL LA AL
%62, CaseSortService SLI T I BIHEFRILIRE, 324K H 61 B AL DL RC S
4y, AR R ORHE T .
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3.7.3 #iEEER It

SIS

1 n
DLModel has Task

@
<a>
belong
c -

TestCase OriginalT ext
@ test_requirement

] 3.19: 3L 9] PEBCAS R ER J]

original_content

test_requirement

32 5] PC AR B ER PRI 013,197 755 . DLModel #2355 1 VT p A
EXNEZAMMRATSS, Fn 2 MNINRATSS H FR-—M8L . Original Text 2l
WAESS IR ASCA, B Task @ —XZ KR,

n223.250 78 & DLModel 24 FEBTEA U, ZFRIC® T — M HE
FWIEHCES R, FEALHE T id. name. F create_time SFFFZ.

2% 3.25: DLModel 3

FEB g8 Fxd il

id e id BIGINT id S E— g
name TR 2 Fx BIGINT B AR B
create time | B EEH}[A] TIMESTAMP | 7¢

filepath RS R 4E | VARCHAR B SR 0 AR
type et VARCHAR | ¢

size BB SRy | BIGINT BNk MB

4n2¢3.2607/R OriginalText &M FEITFEMULH, ZRICE T — P E
SHIVCHE AR, 35T id, user id. task id. il original content £557E%,



3.8 AXET|/ING 43

¢ 3.26: OriginalText 3

TR H el B

id itk id BIGINT id AR ME— T g
user_id HFid BIGINT TG

task_id {155 id BIGINT T

original_content | JRI&%A VARCHAR | B A A E B
test_requirement | MHRXTNEE SHEiA | VARCHAR | 6

3.8 AEING
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BB FeR AT IR REIE R R ARSI REVERE R M A R GEH Bl
AT, RGO T EE RGBT A 4+1 LA, ZhRERLH S s
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DRI P B RN A IR B N 2
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AP A7 S A ) SR AR T SRR I o TP 2 D T e B T 3
B, & Bk SO R 8OER . BB AL T 30ERIA , RESER -
APESIORES, RS AT, R T SRR R AR, 5 Pl S5 il
ok FIRESHH, RSO URL FaHbhE, # FaHhb o, Wk
1% token P8I SR B B T . 81 5 AR B token JRSISE(E L, SinAERY
OSS SCPFAFAHR 55 a3 T, P B n] e AR LA 2R ST

‘ SRR }
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X LigiER

REERE

[SESEE: )
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ERNEIATRR, VISR FRME— 1, SCPFER/NANRE RIS S00M. A A%
WAL, R BRI, H PR R ER b MREEd s, R
Ges 1) i v AR SCHE_EARTR, R s RS, SRR SR
DAL, BIANSCIRIG R4 R A SCRRERI N, _EAZ ) ID 2 ik . S8R
Bl 5, RGCRFEEBOCENES, AT P i T B SRR NS R B
FEPRBILHRRZ )G, RGRFHAF AR B«

% 4.1: Dataset J51FE 51 3

B 9’4 Ry Bl

id BAmEm S long T, NAE

name Bl L4 x String TR MR, RE—

ownerld flEE ID long M A BRI, WRHrAH
testCaseNum Il iz{ /] {9 5+t int Jor e 2 DA B

size g S fE R/ double BA{i >k MB

caseList Wi i 502 2 List<Long>  J4& i F #ilfy 1D %1 3%

fileType kel String I R ) 4 S A2 2

createTime elpeHing|| Timestamp — —f& 30 FAERTH UTC SRRt a)

% 4.2: TestCase Z1E (4%

TR 98 Hend e
id Wi 1) TD long JhE, ANoAA
caseName 032 151 4% Fk String A DA IfE—
Conerld T one WP 1, Qb
CEd

testType N7 v String A 9T Jeg 2 2
testProcess A T String T 81 g i A R
testRequirement  JIJiXI))fE S fliiA String 0P 450 00 ) B e A
precondition BB String 2 P 510 P A
postcondition B A String I A B A A
expectedResult LIERES String W A B T 45 5
designer B A String W H BT A 5L
designTime st H String D A Bl T H 3
datasetld W B4 1D long Jt g i i B4R ) 1D

. . L . 7] — 0 i, 1570 2 P At X
linkIdList T FI%5)3E  List<Long> 1 1D 51
createTime A1) ] Timestamp Mzt FH 51 _ A% B} UTC K]

W 1142 N 25 R A AL %0028 72 Dataset 4] TestCase 25, Dataset 2l
WG SRS, HiER 4.1 R . TestCase 22 Bl soikss, H
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HERE R4 27
412 HARABISHRE

LENXRHIE

* Wit ABISE R
* Wi ABIsES SRR
TEHEREER

RAEE EAE XIsT ISR, BARNR
@igs0om, Wi AGIEETRIRHIE20F

L

H}

] 4.3: b AL i ) SR gk A

Wi AGIS AR
| BillR | | DatasetControIlerl | DatasetService | | ModelService | | Database | | ElasticSearch
upload()
readExcel() _
etu
(P o

P 4.4 I3 51 23 Br e e

e AT B2 1, P2 PR e ZARS, BN
A BIEE TN A4 378 o ARG A SCHFxls Flxlsx AN SCfF B A%, EARIR
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SRR A4 WA BISE 24 PR, 85 f0 DAFE ) IR B S 24 FRiRYE , tAETH -
JE SRR BIAE ARt . e SR E . 25 F P Il B i =S R R T 1
W AT ATE 24 Hil DU B T AR SRR S S AR S ) F BOR AL UE B
XA BILE .

Wi B AR s e PR Bl 4.4 s o e B AR I BIER 2 /i, B 4
] downloadFile() 7y i i io#E URL bk St e, FEsT A, M
FARIERIAOE 7R EAZ 8RS . DatasetController ;2 il il Il /3 Ari) AT, JHF
BeFE ARSI BAE, RGMRYE URL 5] B A2 HTTP 53K 4 % 248 2 %
J5¥% uploadByExcel(), [ i} it HTTP iR iS50, M 4HEE 4 4 7% name,
A% By ownerld F1 /%4 multipartFile., AT 5 (EAE N S8, AR5
] DatasetService H11 readExcel() 5V, Kar XA G244 FHE2HL Excel FH YN
75, #RJ5H ] DatasetRepository [ save() ¥ frfr#] MySQL $di . i 1
BIAFEIG . FRGERAE B H ) A i 5204145 AnalysisTask, i F 91 85t 75
Z: 1t ModelService [1)[r] AL ALRE, T H: text2Vector() J5 ¥k, KRNI T BE A
i test requirement FIMi A B8 test process S5 F A N dE &, RIGHMEE
ElasticSearch, RS IEEN I G, RGHFRH P EAL I H B4 582 .

2 4.3 I B A 2 22881 5%

HES WA
, BaseController, DatasetController, FileController, TestCaseController,
FhE 2

UserController, AnalysisController

DatesetService, ModelService, ESService, UserSevice, NLPService, F-

M55 )2

ileTransferService
Bfivil)Z  DatasetDAO, TestCaseDAO, AnalysisRecordDAO
Bii DatasetVO, TestCaseVO, UserVO, AnalysisTaskVO
(IR ExecutorConfig, RestTemplateConfig, SwaggerConfig

WEA 3 A2 WU B s se it i £ 28, wigiEhlat 2. RS2,
BRI . BARRAIRE . 2 2R A TGS KA R B4y
VT P NGRS R NS P et ) P = o B 4 € g1 = e e By G o L I
SRR A B, BRI SRR R, RN RGBT — Lk
BIRCEAE S A2 . H BaseController 15 25,2 A5 Controller 2R E2E, B
14 1-2% DatasetController &5 iR 2 it Ah2 0, & A IEH T %1% Service 2,
DatasetService ZSH I T GI4E A 2 . FRAF5F /¥, ModelService ZEF2 AL
2 9 SCA ) AR &9 735, ESService 252 {1k ElasticSearch SURYAIEE . fRAF4F
J7¥%, UserService ZRHRHEH FOssR RS . P BURAEEE S5 )77, NLPService
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RPN B SCA I 7] SRR Tk BRI R 2ad B A X e
AR SCHY DAO 28, Hdusifhk VO 21— LBt 3k,

7/

2% 4.4: AnalysisTask Z8i¥[E 51 3=

B 284 B Sou| BE

id 559 long FHE, N

queue A% 44 B String TH 2 BSR4 Bk

datasetld i BIZE ID long T8 5 . B 32 H 5 42 1D

status JEPeN it )ﬂﬁﬂﬁ*ﬁﬁ%ﬁ@i{j}ﬁ, N
Y. R T

params 1£55 235 Map<String,Object> I{;Lgljézigiéﬁ%ﬁ’ ik
AE55 PAT 5E 5 [ JE YA 1)

callback  [7JHS%K Map<String,Object> ZH, HINES SCER D,

e AT T R R AT S
RIRIFE ES

M ARG, Rgia 3 3hEm R Gl a5, — it
BIFERS N — AU B 3 ATAE 55 AnalysisTask, HAFEARTHIAANR4. 4R . e
%5 ELPATIL B SCA B 4338], BRIl B i 55 O B B )
. B OPITSHEENEAE Map JEAUH params H1, 177 [0 8 2 45820 i Map 28
#1Y) callback.,

A I 95 045 SR RS2 K AnalysisResult, 30T 44715 %
ID, XA FI4E ID, ES SCRY ID FIESF PATEE R . Ho %0 Jg P2 Map ZE8411)
result, EORAE T LA BB Z PP as A, 046 23R 45 A0 ) e Ab 25 . Ik
PG SCA I 43 1) 25 SR 0 1) AL 45 R PR 47 2. ElasticSearch,

% 4.5: AnalysisResult 2511451 7%

B s & 30| ]
id IHTEE RS long T, Rk

taskld TS ID String Sof W7 F 4 BHAE 45 1D
datasetld i FILE ID  long Xof 1. 0 3 3114 1D

esld ES JC# ID String %5 i) ElasticSearch (A% 1D
result T 4645 Map<String, Object> MBIHTEER, DFE

R, AR
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4.1.3 RERED

public DatasetVO readExcel(String name, long ownerld, MultipartFile file, long tagld) throws IOException {
DatasetVO datasetVO = null;
JIFIBT AR
boolean type = file.getOriginalFilename().split("\\.")[1].equals("xIs");
datasetVO = readAndSave(name, ownerld, tagld, file, type);
return datasetVO;
}
public DatasetVO readAndSave(String name, long ownerld, long tagld, MultipartFile file, boolean isXls) throws IOException {
InputStream inputStream = file.getInputStream();
Workbook workbook = null;
if(isXls) {
workbook = new HSSFWorkbook(inputStream);
} else {
workbook = new XSSFWorkbook(inputStream);
}
[NEFE—IKER
Sheet sheet = workbook.getSheetAt(0);
Dataset dataset = new Dataset();

Dataset result = datasetRepository.save(dataset);

datasetRepository.save(dataset);

4.5: BERL AL SO

4.5 s B R A SR AR, B SR R A SO R 1Y getOriginal-
Filename() J ¥ 3R1G SCIAF AR, ARG SO FRIUS SO R 2845, FIWT SO 2R3,
WA R BUE A [F S EUE AT readAndSave() /5%, 153 DatasetVO JEXf4
YER R IEME . 7E readAndSave() Jy kM, JeRfE SO InputStream F1 302
Rk 78 Workbook %42, 4R J512H Excel [¥)55—7k Sheet 32, [N 25 £} 2% 5] Dataset
X%, fxJid il DatasetRepository 171§ Dataset.

AW GG, REEREERHNH B8 SO AP T A FR RN AT . AR S
Fr e H B E B ARE S IR SO, Fr ARl NLP 6 AN A1 7
43 V)N O R R R A

K467 22 K IR PR LA AS . 1 SE e U FH 1] SO stop_words.txt, A )i
PERFER , AEHFRAE TRIR AT i s Bhie. A, 2R ) S 2
PRy DL rp SOf 2R AL AR R B B2 0 Ml PSR B, R
MEBMTIL, $25 MR INCE . B BdR R e S, IR B PR s B
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NGRS ZE, (T jieba AFBARLCUEA T /0], HARSEA PRI TR vE, $REL
R s S 2R TR VA DA 0 3P 491 ) R 2 9 SRR o i DR ) 44 SR 5 3] i B
GERENXF R S F

def word_split(attribute_name, output_path):
# EESFIE
stop_words = get_stop_words(os.path.dirname(_ file_) + '/data/stop_words.txt")

test_case_data = mysql_connect.get_test_cases_from_mysql()

for line in test_case_data:
requirement = line[attribute_name]
# IR
jieba_list = jieba.cut(requirement, cut_all=False)
pseg_words = pseg.cut(requirement)

for word in jieba_list:
if word not in stop_words:
tmp.append(word)
for word in pseg words: # {EtEIRE!, HRENSLHNE
if word.flag in ["n", "ns", "nt", "nz"] and word.word not in stop_words:

labels.append(word.word)
# (REFED IR SXEERIER
with open(requirement_split_path, 'w', encoding="utf-8') as f:
for line in split_result:

f.close()

return split_result

] 4.6: GRS HUA

03P 991 1 A R 81 BT 1 R TR, B e T s AN T
FIBIAG 2, K VR TE VT BB (s A Bt o 41 4. 7 s 2 3t 491 1o
AR KBS . el B MySQL $dla 22, Bl Bl Ngs, K5
WIH1t Tokenizer JfMZK transformer, X 14— Bl {75 K538 SCA I 40 2R
A, IR HNERE A, SRIGXHIET token 955, Ao 45 RN
numpy (41, P&t transformer YY) predict() Jy¥EA L SCAR Al &, 745 numpy
o list RBUFLEA dict, FAAFE 2B
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def text2vector():
test case_data = mysql_connect.get test cases from mysql() #HEZEEUERE
data =[]
vector_name = 'cls'
tokenizer = Tokenizer(dict_path, do_lower_case=True)
model = build_transformer_model(config_path, checkpoint_path) #piZimE&EE
output = []
output_req =[]
for line in test_case_data:
dict = line
# RENEAGRE Rkt R AT A

if is_valid_test_requirement(line):

token _ids _req, segment ids req = tokenizer.encode(line['test_requirement']) #2472
if vector_name == 'cls":
cls_vector_req=model.predict([np.array([token_ids_req]),
np.array([segment_ids_req])])[0][0]

output_reg.append(cls_vector req)
# nparray #% list
dict['requirement_vector'] = cls_vector_req.tolist()

# RENEAGIS L RERT A

if is_valid_test_process(line):

token_ids, segment_ids = tokenizer.encode(line['test_process']) #[ME4wi3

if vector_name == 'cls":
cls_vector = model.predict([np.array([token_ids]), np.array([segment_ids])])[0][0]
output.append(cls_vector)
# nparray #% list
dict['process_vector'] = cls_vector.tolist()

data.append(dict)
db_connect. save_data(data)

e 4.7: I 8 ) A A R

4.2 WX ESEERER I
421 MR ESERRE

WE4. 857 2 MR AT 55 A BRRF Bl P BT 55 1) HTTP 353K 5

% %) TaskController, FRIEMEMNTIH KA NF B, WFHEESS A name, A2

A type, {E55EIEF creator_id, Mi{ThAE Sk test_requirement FI{E: 55 fHid

messsage 5 o FF5 P BB Task X4 )5, FAEA MySQL it 1 . G455

TG, Wil KA BTSSR, B R E (73] TaskController ) getByld()
F¥e XTALRS th— 2 HARR MDD RE i difid, P a] a2 = i 491 G

ot , 258 [l TestCaseService 11 testCaseGeneration() J7¥E, 118 51 2 M
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i ESEEEFE
| Hijli | | TaskController | | TaskService | | TestCaseService | | Database | | ElasticSearch
: createTask() ___ H H
create() PN save() H
return 4______________5_ ______________
“-——— turn ____ | 477" 1 success T
find() H H
viewTask() H H
match() : search() H
t <--------------1f- -------------- -l
t <____et_u ________ € - — - success :
(T H H
searchTask() :
sortAndFind() get()
t 55 S j
etu [4--=-=-=-=-==-----4 |  !success T
- - B

] 4.8: AL 5545 BRI Je &

DIRE RCFAAHVCEC A by e A 0, AR R R . Pk m] AYE I AT 55
B T L1 S HE i SR 5 T4 B S ROR e I 10/ 5, TaskService H
i sortAndFind() 7535 AT Xk B PA T 0 08 2 P 2R [l A6 2R 45

i ES
’

1. EHEESER

*{ESEMR
FRERE osEid

{ES5 R

2. ST E A

* TR iR .

4] 4.9: Qa4 55 A

P49 e BT 55 T HIE A .  P AR EHHS AL 48K, LS5 ilE
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B AL S5 o A5 A e I, A S T, I S 2R A 3L
HIRE A AR I — AT 55 0 S SRR R, A T A0 3D 81 P v 2 TR SReA
HRAYICECI, S AR GERY ] BIHEAREER

E5550%

=1

HERAWENL

E=EE D

PRGN

EEEESZN

BRI

ARG

EUIEES:S EFRpgE
IhREMhz 5
ThREMh 5
ThRemiz 5
ThREM 5
Thaemiz 5
ThREMhz 5

G <

2021-04-30 07:09:44

2021-04-30 06:27:45

2021-04-29 09:18:21

2021-04-29 09:16:03

2021-04-29 09:11:45

2021-04-29 09:10:41

Bl 4.10: MHAT 55 8 RS S A

< WiERGENS ¥E

{ESE:
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ToREist
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AT DV BRIAAT 55, 3 a] AR ML 55 60 . a4 11 e &
B ML S5 PRI T A . DAL S5 “Rlof R il Sl S “EATE
57 BT LS5 PR 00, T DA B RENE TURR AT 55 24 Pk, INHARAL N “IhfE
A", ARSIy R RS RAENL”, MR K =45, 25010 W
ARG RIBERIRIR AR, MRS R I RER Py R R
ARG W R IR R, WARE TR “RiER” HHRER R
S8 03k LE T R TR AT A I B

4.2.2 XEKHD

public @ResponseBody Response uploadIfExcel() throws Exception {
TaskVO taskVO = new TaskVO();
taskVO.setName(name);

if (file.isPresent()) {
InputStream inputStream = file.get().getInputStream();
Workbook workbook = null;
if (file.get().getOriginalFilename().split("\\.")[1].equals("xls")) {
workbook = new HSSFWorkbook(inputStream);
} else if (file.get().getOriginalFilename().split("\\.")[1].equals("xIsx")) {
workbook = new XSSFWorkbook(inputStream);
}
Sheet sheet = workbook.getSheetAt(0);
String testRequirementTest = "";
for (Row row : sheet) {
if (row.getRowNum() == 0) {
continue;
}
testRequirementTest = ...
}
taskVO.setTestRequirement(testRequirementTest);
} else {
taskVO.setTestRequirement(testRequirement);
}
TaskPartVO taskPartVO = taskService.saveTask(taskVO);
return new Response(ResponseCode.OPERATION SUCCESS, taskPartVO);

Kl 4.12: A8 55
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def construct(self):

a, b = inputs()

# A3 embedding +BIiLSTM

embedded_1 = embedding(a)

embedded_2 = embedding(b)

Istm_embedding = keras.layers.Bidirectional(keras.layers.LSTM(
self._params['lstm_units'],
return_sequences=True,
dropout=self._params['dropout_rate']

)

HRFBSEIFTRY embedding

col = Istm_embedding(embedded 1)

co2 = Istm_embedding(embedded 2)

soft_1, soft_2 = SoftAttention()([co1, co2])

HRELEAIAU

t_1 = keras.layers.concatenate([co1, soft_1, sub_soft_1, mul_soft_1])

t_2 = keras.layers.concatenate([co2, soft_2, sub_soft_2, mul_soft_2])

#F BILSTM 2B L FXER

bi_1 = keras.layers.Bidirectional(keras.layers.LSTM(
self._params['lstm_units'],
dropout=self._params['dropout_rate']))(t_1)

bi2=..

HHIRIE

max_pool_1 = keras.layers.GlobalMaxPooling1D()(bi_1)

max_pool_2 = keras.layers.GlobalMaxPooling1D()(bi_2)

pooled = keras.layers.concatenate([max_pool_1, max_pool_2])

pooled = keras.layers.Dropout(rate=self._params['dropout_rate'])(pooled)

esim = Model(inputs=[a, b], outputs=output)

return esim

] 4.14: ESIM AU F TR

U4 TAFT R 2 R T T8 VU ESIM A EH RS . 1 Jext T AR~
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FEARED o XT3 e i B4R, F5 2t T i R SR a HE T o B0 ok
e T 52 F I 1902 PR F 9. 1 S AR EUR] AS L B S 4] alpha il beta,
BTG G TR AN PPN ERIE . e T Mt A 71, 3R
BB RG 1585, 15 XUCES Sy, BRI BRI, AR5 Y
Wt ARG G150, FERART . FRAHET 5B topN /)4
FREER, B Caselnfo Ik [BIZ5 5L, [RIBPRIfEAESGS SR, M ID fi{E:45 ID %
FEZATE Redis, MIE%ATSS 10 191 VT EC S5 SR 10 A if) 3%

public List<Caselnfo> caseSort(List<String> caselds, String input, String userld) {
JSONODbject obj = JSONObject.fromObject(input);
String content = obj.getString("content");
/AR I R E S
double alpha = CommonConstant. ALPHA;
double beta = CommonConstant.BETA;
Map <String, Double> scoreMap = new HashMap<>();
List<Caselnfo> result = new ArrayList<>();
try {
for (String id : caselds) {
double esScore = testCaseService.getESScore(id, content);
double esimScore = testCaseService.getESIMScore(id, content);
int recommend = testCaseService.getRecommendTime(id);
int reuse = testCaseService.getReuseTime(id);
/EEEELEITE
double sum = esimScore * alpha + esimScore * beta -
Math.log((double) (recommend + 1) / (recommend + 1));
scoreMap.put(id, sum);
}
//HER, KEX topN
recommend = getTopNByScore(scoreMap);
[/ EREFER
saveResultToRedis(recommend, userld, obj.getString("taskld"));
} catch (Exception e) {
e.printStackTrace(); //#TENH#ERE R
LogUtil.info("caseSort error: " + e.getMessage());
}

return result;
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