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Abstract

As the iterative development of software versions accelerates, testing needs to be
performed frequently. Methods such as crowdsourced testing and sample testing are
used to reduce testing costs and improve testing efficiency. A large number of test
cases are generated during the crowdsourced testing process. Testers need to select
suitable test cases from the test case library for testing and reusing. Categorizing test
cases by category labels can help testers select right test cases. However, it is difficult
to obtain labeled test cases in real-world scenarios. Directly obtaining a large number
of labeled test cases in the project is hard, and the cost of manually labeling the test
cases is also very high. At the same time, the actual test case set with labels still suffers
from an uneven distribution of labels, which poses certain challenges for the practical

application of the test cases.

Aiming at the above problems in the practical application of test cases, this paper
proposes a test case classification technology based on Few-shot Learning, and devel-
ops a test case management and classification system. In the process of managing test
cases, testers upload test case sets, the system extracts test case related information,
uses text augmentation to increase the size of test case sets, uses language technology
platform and Word2Vec model to extract test case keywords and vectorize them, col-
lects the category lexicon of test cases using bi-directional long and short-term memory
model with attention mechanism and obtains the classification of test cases. The system
will tag the test cases with their categories and keywords, and testers can view the tags,

obtain test cases of the same category and download test cases.

This system uses Vue2 as the front-end framework of the test case classification

system, SpringBoot as the back-end framework of the test case classification system,
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and Flask as the back-end framework of the test case feature extraction and classifi-
cation service. Use MySql as relational database and MongoDB as NoSql database
to provide storage of test case model objects. Use Nginx to achieve front-end and
back-end load balancing to improve system availability and scalability. Use Docker
container technology to virtualize services to improve system portability and loose cou-
pling between services, guaranteeing high performance, lightweight and cross-platform

deployment of services.

This system has been deployed and put into trial use in real projects, providing
enterprises with stable test case management and classification services. In the usabil-
ity evaluation experiment of this system, thousands of test cases for three softwares
are selected for keyword extraction and test case classification. The experimental re-
sults have been manually verified, and the label accuracy rate has been close to 60%.
This system makes it unnecessary for testers to manually mark complicated test cases,
presents the classification results and label information of test cases, and improves the

use efficiency of test cases.

Keywords: Test Case, Few-Shot Learning, Classification Algorithm, Category Label
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F A ERRBCIT EE MW AR, e el €2 2 S w0 ) 2 v DL
B PR P A5 L e1<t2:

(1) AR 2 AR EL R REFN 7 TeAn 8 i S R B, I LA e vp 22047 ¢
ANPERBCTH], ARUARE 7 S8 B T S A i 10 31 o

(2) fnsRia e b 2= 2 ASVCHCIE , AP0 ] 22 1 F5 R R A TR

3.5 A AfIERRRRER R

0 B BB Y T2 2T e R AR I VRS A s B 2s L
R BURT I GIRREE , AR RS P BRI S, AR ANEI3 O 7R A%
R 2P RN R

(1) PR 5 R R GE, RGEEIEIK ™ S AR, S b A e D 3 o] ik
JrESA IR

(2) BFMubE g, P LA, Mk RS GRAr I B 2 1
UEF B A%, o R AN T Ao O3 1] A 0 3D 80 2 SR B e 2l 2 v i 3 814K
e

(3) MBI GEL S, P sl A2 SO BIARZ A AR BUT BRI, B35
Az ) BIAR S5 1 A%

(4) PREFZEE S, REREAREREEIFEAL (5) &,

(5) MpIE @S, Pt Smman s, L.
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36 MRABIHERRMBRRR

8, 157 e A RO e 1 2 2y 5 ol 4, P 97057 BEEASRE Bk A B i X ) 45
B TR, RF AR BRI A P VBRSO R G . SRECEN Y J i i
BB ME AR T AR AR, DR I 75 R 3 45 b 2% 124 5 36 1 JUE 5000 i 4 B 3
BIFFAE PR BB . X TAER AR B, A Se H BT — e 58
YA EEBIRSE, BEMH LTP TH . Word2Vec J5¥%. Word Embedding 5%
FHENTEE AL Ry ia] ) o F B 25, XTI B, AR EER e AT
Al Ry n ) A BB A5 R . AR NEB. 10/, B
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(1) s tep 53K EH: MySql 5 2235077 52 00 i 1 51 58 -
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AR ESD )
f AE )
gEvam | | Emme
FAflEE BRI 4E
HIETE S
Simbert | _|®irieEw
HIEY1E AR
i LTPER:
LTPiE | EEE
v
LTP | LTP
B3R BT
Waord2Vec
e
¥
WordEmbedding RiFEmE o
wgigaE | | chiEsE {'"*)

Il 3.10: 3 BIARF AL PR IR E AR 1

(2) Xpimist B R PedE A T i e AR B, nask 8 1 28 0 S s sl e R L 0,
TRk A B BRI BLIRAS A S5 A A% i i i F 491

(3) i) Simbert 24 AE 5 I 108 AR SCA, 3§ 78 AR, 7
RS2 M4, A 705 B H B S0 2 50 R 56

(4) MHESFHAT-G LTP XA G SCARBR I T/ . 25 45 A il 45
1B, g AR SR B4 Wi, S8 — 1] Sy AR EHE .

(5) UNZET Py s Pt 585317 Word2Vee ARLEY | A4 8 1R 48T PRAT -

(6) i nn.embedding() FREM i H il & T Word2Vee #5271l ik A il &,
LRAFD L B Tl A Tl 2B SO RS, TiFREs R

(7) 38 3 HRMC I3 91148 SR ) http 75 SR AR IS 2 038 A 0 55cHe , Bk &
LR (4).
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X 1) SRABT R Y 2 B R 2 ol 1 A D0 2 B0 i BB B A5 1) [ B
0 9 ] i) I 2RO 1) LSTM A 242 (9] 28455 23 244 A4 0 X D 810 1 0 e 70 S 2R
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(1) fsH] PyTorch FFJEHLgR-E~ ~J PEFE R KNS IZ M e M 46, i S A
JZ. R . BT A

(2) AESCIEZRGE PRI S 51 5 the ] i) e St 4, R dle 70 S iy
iy A A I X 81 ] g LS N 2 . AR e O AR 22 I 1) 81 3] ) 2 4 A
SRS, Horh A JREAR AL 51wl PSSR A 1]

(3) B NZRAE Zead 22 38 N ZRAT- 2 M4 73 SR B 2 o oy 0 03 736
B, BIALRAF2PTH Z OSS .

(4) AT BURFATAR USSR g A1 B 0 1P 191 3 ) B AR DR 0 065 70 AR 2R Y
B S DA 2 SRR i 0 R T ) S SR N B AF RS A

3.8 EHiEEWERRERERT

SR ESCEERLER 14) F2 2ED RE 2 AE XU T) LSTM At 22 9] 2 Fh il Atttention 4L
Hil, AR, S E AN 3 B 8 R AR AT SRR R R AL
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KI312f7~, FEDIRUT :

TR R REDR ,l

WA MIEAN
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(1) ] PyTorch JFYEHLAS - > FEAEXL il K FEHICAZ A0 22 9 245 Fh o 2
JZ, A AR 1] F TR B

(2) R0 BURFAE S BUBL R A ARA7 1Y Word2Vee BAZURYTRIAE , PREA 4R
Hh ] ] R ML SIS TRl X G 2R

(3) WAL, BEAIABRE DRI = IR I -
RIS, RS 7 I I AR R R AR s B HE Y -

(4) FRIBC K B 53 AT CRAF ARG 53 AR, SRR i) 1) 7 2k
Hh e S P X P 491 ) e A

(5) F5 K AN A4 7 S F A, 20 AT A A Jr 4 v Il ) i) ——
TN, ZRI ZES AT EAF L

(6) T EAFRERT T p W, FFZ AN B2 AR AR ih 7 JAi
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(8) H- R H 3] F51 00 28 1) ) 3o 1) I A B A% 4

(9) WREERLEARZS, RFEEREAR i 1) 17] 1) B A A REARFEAS BN R 4R
MRV E RN GG 7 B, BeE Mk 2P0 (5).

(10) AR N, RAFYATRIRIUG 73 FBAU iR &7 I, A4,
Ho

(11) S4FNEAFEE/INT p i, 9 B C DT FE AL Ay ] i) o ) 4 P DE ]
AR Hh DCTHC ] ) B B 0 24 i ] e O 2 0, BB AP IR (8)

(12) S 2R 4z B DG JE MU ATS R BE T 224 i ] ) ek Y 2031, 2% 3] o
PR EETE S et Wk 2208 (9),

Dataset Testoase

id : Long name : String

name : String id : Long Stalus

1:M———m create_time : DateTime 10— Id ; Integer

owner_id : Long

test_case_num : Integer adoption_of_guideline : String status_name : String

tag_id : Integer end_condition : Siring

test_process ! String
test_requirement @ String

premise_and_condition : String

productversionModule - String TesicaseCategory

Testeaselabel

expected_resull : String 19— [d : Integer

id : Integer

remark : String category_name : String

label_name : String

test_type_id : Integer

N method_id : Integer

dataset_|d : Long

owner_id : Long
User

status_id : Integer
d * Integer & g TestType

designer : Stri a id -
available : Integer 9 "a 11— id : Integer

design_time : String test_type_name : String

testcase_label_ids @ String

create_lime : Datetime

nama : Siring

testcase_category_id : Integer
password : Siring ~calegen ¢

level : Inmeger

Bl 3.13: SEARIEBAT A

3.9 HIERRRIT

TER T /A2 B H Bl -2 R g, BB SEAR e 35 1 191 2
Testcase. E{HEHE3S Dataset, M2 AIZE TestType. I FIPRES 2 Testatus, il
N B2 ALZE TeCategory . ML H] Bl b5 %52 TcLabel Fl1] 126 User 55, SEiAR
P TTHFIEC R AN A3 R . — RN P AL 0 2 N Zl i1, X1
BRI G, EA X — P2 — APl A RS . — P A 12k
BUFN 0 2 N Z500 3 FH 1A%
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Testcase 2 : Testcase FSAEAf M I B AH 15 B . A Gl ok FAZ 5
LRI S B @ AR B, SV £ Z G A G e A A
IR I5 3. Testcase 2L EAR PN A UNFEI 12017 .

2% 3.12: Testcase ZKiF[E|FE

FE pitl X
id Integer  testcase [ME—ARIR, FRiH e i I i 51
name String I 151142
create_time Datetime W3t 1 A% H 3
adoption_of gudeline String TEAG T
end_condition String 2 I
test_process String M AR
test_requirement String MR oK
premise_and_condition String RIFRFIZY TR
product_version_ module  String 2 i R AR AR
expected_result String EEEST S
remark String B/
test_type id Integer MR id
method Integer M7, FREE 0 B & 1
dataset_id Long JrJ@&dELE id
owner_id Long A% id
status_id Integer T A BPRAS id
designer String W T2
design_time String M A BT H 3
testcase_label ids String W AR 4
testcase category id String 32t 23 id

TestType 25 TestType ZEAFAf Ml BIATIAZEAY, A ai S AF g ISR
A 2380, il SO AU RS, AUREA . L. 2
REMGL. PEREMILL. B, AP F i, s, A, o
PEINA et VNN, D5, BB, e, &
I AR BRI ARSI AR, SR
A, TestType ZEEAR N AU 137K

% 3.13: TestType 2 FH541 5=

FEB %A X
id Long testtype AUME—ARIHE, FRiHME—Hf 2 A2y
name String MBI FR

create_time Datetime M2 AL 2 H
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Dataset 25 : Dataset JS/FEAEEIHAENAH AR B, TAEARAEXT Y. _FAZ 1) Excel
SO, Excel SCUESE—FT AR5 AR M B JE P, Excel SCI4—FI K —
S B . MR 5 FAE SRR, RGAEEEIRAE T i I B, A7
it P 4E(5 B, Dataset 28 ELIA N AN 14K .

% 3.14: Dataset 2511741 %

id Long  dataset fPfE—4RiH, FRiRnfE—af & g dE
name String FimsEL R, Excel M4 FK
create time  Datetime g A% H i
owner_id Long BimgE bAg NG id
tag id Long GG/ T S
test case num  Integer BRI Bl E

Testatus 23 Testatus A7t 2 B IR ASAE B o A 40X 7 B —Bsf
Bef A BACEME—IIRES, RRPRESZ 18] ] DURE B . 240 Lt A
REIA S Fp, 0k SRFFZ. S, FEAED. REFZA
Wik, Az M BN R AR R E T CERE AL RS,
SR VEH LRI AL DAFEAL R R AZIE” B “H AR RS 4T
BlALT “HRZIEL” RASEE, MR 50T DA S o A s 25 e o 00 3 511 Ak
R OCRREERFE AL R, PRI TRH AT AR “HAZEE” 5
“DREHBAE” A, Testatus 2L ER PN A MNZE3. 15K

¢ 3.15: Testatus 251541 2

id Long  testatus YME—ARIE, ARIRME—Hf il BRES
testatus_name String M GRS 2 R
create_time  Datetime T BARZS B H 3

Tclabel 25 Tclabel ZEA7 I H B PR ZEAF B . B3 25000 H 7 AR e 2
JEERT AT 0 2] N AR, I MRS S e Bde e, R8s bs
BEANEL. FRZERT Y B AN B0W Ge it . Telabel ZEER A ANR3. 165778

Tecategory 5: Tecategory ZEAFAitt M 51 25 B EL o AEAI IR A
HAE —MeERBlr s, RAOTFRZ G251, A 2l f -
BFS A AR S, A 048 BRAN 2328 R G A 43 2 IR 55 Rk 2835 Ay 2 )
(R 15153 245 3 AT DUORAE - 240 ST 6 Pl HBIZE A, 40 3l A
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2% 3.16: Tclabel 25551 3=

FB el GRS
id Long  tclabel FyME—FRIE, ArRiRnfE—7f & p i i B2
tclabel name String A BR824
create_time  Datetime I Bl 25 22 H 9

% 3.17: Tccategory 251154137

TE R EPS
id Long  tecategory FYME—ARTH, AR iR ME—Tif s Al i i 112K 531
tccategory _name String 3, FH 1911 288 5311 4%
create_time Datetime T FH 302 3106 22 H 30

IEHGRI . IREATERE . P IARER . DO R BRI . PERE. 24z, Tecategory 2K
HARNA 31T

2 3.18: User 251551 3

FE KA 7 X
id Long  user FME—ARiH, FRifnfE—af 2 iy lk
name String K F1 44
password String T P T

level Integer ik T

availability =~ Integer Ik ]
online Integer ik PR SRR

create_time Datetime Ik P 7 H 3

User 28 User EAEA RGN FAH AG B . At FH P FH R g s As &
G, KRG FRBG =R, H level RN, 0 FRREHAKS . 1 R
TEH LRI, 2 FaMt A R, availability ZEBEe7R8 7 W P24 B 0 F 1
W, 0 FREEEE . 1 FRAH . User AR I3 1878 .

FERN ARG TR PA LS ue i, IR B8 3 R SR 2 IR 55 e T
TR BRI TR AAAL TR, T AL HE T IR 1 S IR AR Hh ) — RN 4
AR ZR G Mk 55 i 2R ) 5% 2 BUEH i My Sql SE IR B 45 A AL, el 55 558, A
R FE ER BFIUNE3. 140178 .
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K 3.14: K5 ER

3.10 A=/

AT R G TR AT AR BB T R A SO R AL . e T I A
PRI A GHEEANGOL, IRIEXT R G TRAR BT Kot AR, S8l T RE
WO AT, DIRERRANAR D RETE R AT AN, i id R 58 1 B AR S
BRI T A . HAK, /8 T RGER SR BOTEM , RF R Geks ] o3 i
BIAT BRI . 0 PR AE SR BB . 3002 810 2 SRASTHRA 28 S5 ] i SR B
POAREER . 5, AT “4+17 DL AR A RO R GE M A M SE Bt A 7 1 R A
MRS, i R PR R 22 S ORA 22 G i B 20 SRR AN S 5 ] RS R TR
Fr T UBARIBETT, (8 PR B AR AR DU A BB EA T T R i R . B
JERHZEE . ER BB T ARG BARAAL, S N — AU SE PR AL 1 IR 5L
BB
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4.1 i A G ERRRIFEER T 55
411 A G EE SRR X E

T B B HAZ L 2 AN P4 TR 7R o 0 3P A9 A T AR 4 2% Dok T 4
NG EAR AR T I A SR ARG Ao L K%, RGO PRA- I 1
AR, B 23 S I B IR 25 8 P 7 0

R B E J

TestcaseService Testcase

+ testcaseDao: TestcaseDao -id : Long

-name : String

+ uploadTestcase: TestcaseVO
DatasstService %
- create_time ; DateTime

+ findTestcase: TesticaseV'O
+ datasetDao: DatasetDac : e
+ downloadTestcases: List<Longs ids - adoption_of_guidsiine ; String
+ testcaseDao: TestcaseDao - )
+ varifyTestcase: TestcaseVO ~end_condition : String

+ readAndSave: DatasetVO - test_process : String

+ deleteTestcase: Boolean

+ readExcel: DatasetVO - test_requirement : String

+ updateTestcase: TestcaseVO

M

+ getDataset: DatasetVO - premise_and_condition : String

I
'
'
'
+ getDatasetcases: DatasetVO 1 - productVersionModule © String

i TestcaseDao
' - - . Siri

TER -I..-). +8gI0p: Sql0peration : » - expected_result : String

: : ! - remark - String
|-> + findByld: Testcase = =1

TelabelService - test_type_id : Integer

+ deleteByld: Boclean

+ tclabelDao: TelabelDao - method_id : Integer

+ save: Testcase
+ testcaseDan: TestcaseDao

+ crealelabelAndCalegory: TesicaseVO - status_id : Integer

- testcase_label_ids : String

+ varifyTclabel: TestcaseVQ DatasetDao
» =
: » : - testcase_category_id : Integer
[ 1
: : + Testcase: Testcase
----------- > TclabelDao 1
|
¥ 1
i Dataset
ClassifyService n -
+ getTestCaseKeyWord: Tclabel *
Telabel
+ getTestCaselabel: Tclabel

4.1 0 )/ B A% 26 1

T2 B 90 48 BB 43 % T TestcaseService 2511 DatasetService 25 MR 45 »
TestcaseService ZEXPAMEMEHANE T, FE AL BAAMEA 5] (uploadTestease) .
EAE MR G (findTestcase) . N2 A B4 (downloadTestcases) . #f
BMPA ] (varifyTestcase) . Ml H ] (deleteTestcase) 158l i 31
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(updateTestcase) . Fi £ UL Ftiii S M G1AH 56 (5 8 AL s ANl 61, &
i {di ] TestcaseDao & ] save 322 H ¥ &R F 2 MySql £l E. s EE 4
MBI 2, %8 downloadTestcases 322 114 [f] Dao /211 findByld 2% 13k
B H BI4E B 82 e Uy Excel SCFBIRR . H P MR 3E— M H 1
255 ] deleteTestcase 432 14 [f] Dao J2 1) deleteByld 22 1 4 5032 22 1915 .

DatasetService ZEXT/MREALPIANEE 1T, AHEEEH Excel Hr )l H 6145 5
Tt 283 (readAndSave) . A[i] Excel iR A4S 2B R %L (readExcel) . 3k
WA D (getDataset) . FREUEIRAR H i BTG M A 91 (getDatasetcases) .
DatasetDao #EL5#a £ 25 4% (findByld). T (update) FifH (deleteByld) J5
VK SCHF DatasetService. ] TR UL il EAERF A HUERS AT Excel U, REE
&/l readAndSave 2 11 B H AR A0 G Excel SCRH KRB B A7 i 22 44
P .

PR IR 45 T TelabelService 28, XM ALH %3 472 (vari-
fyTclabel) Fil4: il 72245345 (createLabelAndCategory) 11 . TclabelService {K i
Python ¥ ) ClassifyService 282 {iLf) getTestcaseKeyWord FiI getTestcaseLabel J5
V%, ClassifyService i J H AW LR i A i 43 A5 A 000 1ty I 1 P 310 2 2
Fr%s .

K H1) Testcase, Dataset, Tclabel 35 524RS , 7 I m A H B, £idadE.
M BIRRZS:

4.1.2 s A Bl E IR AR E

2 90 PR B 1) D P AN 4. 2 7 o RN B i AR B AR 1 L
Hi & Hil i 1) uploadDataset 5%, [1] Java Jigi A& 1% POST 153K , 245 A7 & & A%
i) Excel 304, DatasetController [ uploadByExcel J5 V£ 3k UL i K 1 Excel 3L
{1, 41 H DatasetService [ readExcel J5 W1 Excel SCEFRIIAS, 1% 05 350
[F] 2& 1i7) readAndSave J7VATRAT Excel SCIFIY BRI 184, K Excel SCIA-mR I
I N EAREIERT G ST A AT RS B— A5 ML 9% 42, 20 5 ] TestcaseDao
il DatasetDao [1) save 5 ¥R SEAR S A7 i 22 MySql B Er . ik N sl &
FEHIEESNF )G, DatasetController [ getDatasetList 5 VA2 H AT B i 14 2 1Y
GET 53k, 81 DatasetService [1¥) getDatasetList J57¥5, % J5 17 /il DatasetDao
(1) findAll J7 VA A IR Bl fR I HaREE S . WA S EREE iR EN
HAKAH A5 ., DatasetController i Ji] DatasetService [ getDataset 575, %7714
P& il DatasetDao 1 findByld 77 ARG id A4k [l S —E Ps 2 1 43
AR M AR A B RIRE NS Ia L e, R — e
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%8, Him ki 2R EAR W G120 R A, A A Java J5 i Dataset-
Controller [ getCaseList J5¥%, 1% J7 V%1 DatasetService [ getDatasetcases J5

¥k, getDatasetcases J7 VEMRPEERAERY id i ] TestcaseDao 1 ﬁndByDatasetId yil
YEAEEE R 913 rh A 4R B T X AN B AR 1 i U BAE BT IR

RS R E .'
| il'-'# | |0a.hassl(.;u1h'ullet'| [Tesncass‘;’icnlrullarl ] : \‘II'.G| |1 ‘ I Tt ; l hlasslhf'ﬁerwc.q ITwsll;a'seDa:-l | Telabeilan ”Lratas:at[)ao |
I NETN R | "‘ i H H
P : ; ut
i
s [

] 4.2: P B BRASE R I 7 1]

M GVIE M BIAE AR B G, sy BAZHR L AL sl BiME
HidUE ] Java J5i TestcaseController [ upload J5¥Efi#EAT POST 53K, MKUKE
TestcaseService [1¥) uploadTestcase J5 4. TestcaseDao [ save JyVEFEAR N M4
B B A B R B D Bt 2 85 e b . MBIy, Al ] Test-
caseController [1] getTestcase 5 A £ F H 45 il I Bl HAA (5 2 . 1 © 1Y update
papry ik Sl R OE S RN Y S

2N e v 22 25 MR 910 5 A et R, i e R R s
R id 51 F=10 POST 2K , & Java Ji5iii TestcaseController [ download 54,
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%78 ] TestcaseService )21 downloadTestcases 5, 1 4eA: li— Excel X
XS, E BB SO P e — A I B P B, A= 5 1621 ] TestcaseDao
(1) findById J5 %245 D0 PSR FE0F Excel SCEFRARE—4T v I [ SO 45
Hils, S ) B AR LG IS E 3T #OM R Y Excel SCIEZIASHE .

AN 5702 Wl G T i b 2 A B, e A% GET i K 1
Java J5 i Testcasecontroller [ createCategoryAndLabel 75V, 1% 5 ¥EE A Tela-
belService ) createLabel J5¥%, createLabel H{#i ff| restTemplate 2 ] il F 51 43
ek 55 A% POST i KPR B 12 HI 91 1 2 3113 el

PEHT % AT DB S 5 H A D3l BRI ] B2 o A a3 B
PP L 5 b il SO S 8, R iR ] Testcasecontroller 1) varify J7 1M
V8 il TestcaseService [ varifyTestcase J7{4, varifyTestcase 15 JCoF £ 4 Hh A 4k
MR O R B FEAE, DA TR 2 Mg, 25 8ol 1 o1k,
FEFFIR I [RIRERY, VEH % AR VR I GIARSS @ B, Java J5 i) Testcasecon-
troller i 1 varifyLabel J5 %1 ] TclabelService [ varifyTclabel V%, 1 5okt
WA B2 R AEAE, HE R AN Gl PIRAS @ & A PR ﬁﬂﬁiﬁuﬁzﬁﬁﬂi
fify, varifyTclabel }fif i TclabelDao 77 B tn2s (5 B B H ML H BPRES, &5
D3R JE] 53 5 AN T DAV o 3 S A 2

4.1.3 i A B EEERE S

public DatasetVO readExcel(String name, long ownerld, MultipartFile file, long tagld) throws IOException {
DatasetVO datasetVO = null;
log.info("before H I & xlIs S HE & excel L"),
if(file.getOriginalFilename().split("\\.")[1].equals("xIs")) {
log.info("before 2B xls SCF");
datasetVO = readAndSave(name, ownerld, tagld, file, true);
} else if(file.getOriginalFilename().split("\.")[1].equals("xIsx")) {
log.info("before S H xIsx "),
datasetVO = readAndSave(name, ownerld, tagld, file, false);

return datasetVO;

K] 4.3: AR e AR ]

4.3 2 I 9 B B e it AR B AL EhBERY B AU . readExcel PR

W ASEUE A BIRER TR LB id, A& SCERRZ RIS & MultipartFile

RIK G B LM getOriginalFilename J53AFRIN_E AL U SCME4 , HE M

TFAFERIY split Tk BISCIE4  SRBOCEAA IS 28 A ST Excel SUPFIIICAS, R
YRR AT . 1) AL P R B AT Excel SCIFRAAE OB IR AERT 5
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public TestCaseVO createTclabelAndCategory(long id) {
Optional<TestCase> testCaseOptional = testCaseRepository.findByld(id);
if (ItestCaseOptional.isPresent()) {
log.info("=4 A1 id [ F G 7E 2edhs P rh AN AEAE L ),
return null;
}
TestCase testCase = testCaseOptional.get();
LabelGenerationRequestDTO labelGenerationRequestDTO = new LabelGenerationRequestDTO();
labelGenerationRequestDTO.setTestProcess(testCase.getTestProcess());
labelGenerationRequestDTO.setTestRequirement(testCase.getTestRequirement());
labelGenerationRequestDTO.setProductVersionModule(testCase.getProductVersionModule());

HttpHeaders headers = new HttpHeaders();
headers.setContentType(MediaType. APPLICATION_JSON);
HttpEntity<LabelGenerationRequestDTO> httpEntity = new HttpEntity<>(labelGenerationRequestDTO,
headers);
ResponseEntity<String> responseEntity = null;
try {
log.info("4r MR 55 B9 url Huhikly: " + labelGenerationUrl);
responseEntity = restTemplate.postForEntity(labelGenerationUrl + "get_category”, httpEntity,
String.class);
} catch(RestClientException e){
log.info("_E3#Mlat FH 5 7> 2K R 4E 7 restTemplate 93 #2 b HH4E");
return null;
}
if(responseEntity.getBody() == null) {
log.info("_ L3R B 43 K A4S0 IR [l R ZE");
return null;

}

LabelGenerationResponseDTO responseDTO = new Gson().fromJson(responseEntity.getBody(), new
TypeToken<LabelGenerationResponseDTO>(){}.getType());

log.info("_L-J#lial Fi 1] 43 28 R GL iR [a1{H A: {}", responseDTO);

String categoryName = responseDTO.getCategory();

testCase.setTccategoryld(tccategoryRespository.findBy TccategoryName(categoryName).getld());

String labels = "";

for(String keyword: responseDTO.getKeyword()) {

labels = keyword + "&&";

}

labels = labels.substring(0,labels.length() - 2);
testCase.setTclabels(labels);

TestCaseVO testCaseVO= new TestCaseVO(testCase);
return testCaseVO;

[l 4.4 HR% A R B

Pl 4.4 52 032X H 910 487 AR B vp AR i i H) AR 25 RE 1Y) R A RS . createT-
CMMMMQ%@W&ﬁ%%TWﬁ%%%ﬁ%E%%%,%A%ﬁaﬁgiﬁ
G RFRZERIINAH B id. SR testcaseDao JZ1Y findByld J7i7%, i AR 2L
RIS AR 2 0 Wi H B e A A T80 . 8255 9 i LabelGenerationRe-
questDTO Xf 5, ZX R PAEHCE Python i 432 Ik 45 75 B AR BRI 1t HI 151 4328
PR S E . A {fi ] RestTemplate £33 Java J5um A2 HTTP 35K, Hrg
HttpHeader %J 52 -1 8 HTTP 55K i #P#g =, & HTTP 52K body #8454 La-
belGenerationRequestDTO X} 4 1) Json #% =X, , i /i RestTemplate £ postForEntity
T 53 M %5 1) URL ik POST i sKiH FI B 1Y get_category 777 . AT 5 {4
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Ffl ResponseEntity ZE3REU 2SR5 m i7,  FIWr T 5275 H P RestClientException
S DA SR B 3% [0 () AR JE 75 N %S o B (il ] LabelGenerationResponseDTO
R 2R 55 3R mT R H8H AR IBORI A B 3 2R 250 S BT 3R 1] 28 i i

public HSSFWorkbook downLoadTestCases(List<Long> ids) {

HSSFWorkbook workbook = new HSSFWorkbook();

HSSFSheet sheet = workbook.createSheet("Jl i {7l it & 5 Hi");

HSSFRow row = sheet.createRow(0);

for(int i=0;i<TESTCASE_OUTPUT_HEADERS.length;i++){
HSSFCell cell = row.createCell(i);
HSSFRichTextString text = new HSSFRichTextString(TESTCASE_OUTPUT_HEADERS]i]);
cell.setCellValue(text);

}

int rowNum = 1;

for(inti = 0; i <ids.size(); i++) {
Optional<TestCase> testCaseOptional = testCaseRepository.findByld(ids.get(i));
if(!testCaseOptional.isPresent()) {

continue;

}
TestCase testCase = testCaseOptional.get();
HSSFRow row1 = sheet.createRow(rowNum);
row1.createCell(0).setCellValue(testCase.getName());
row1.createCell(2).setCellValue(testCase.getTestType());
row1.createCell(3).setCellValue(testCase.getProductVersionModule());
row1.createCell(4).setCellValue(testCase.getMethod());
row1.createCell(5).setCellValue(testCase.getDesigner());
row1.createCell(6).setCellValue(testCase.getDesignTime());
row1.createCell(7).setCellValue(testCase.getPremiseAndConstraint());
row1.createCell(8).setCellValue(testCase.getEndCondition());
row1.createCell(9).setCellValue(testCase.getTestRequirement());
row1.createCell(10).setCellValue(testCase.getTestProcess());
row1.createCell(11).setCellValue(testCase.getExpectedResult());
row1.createCell(12).setCellValue(testCase.getAdoptionOfGuideline());
row1.createCell(13).setCellValue(testCase.getRemark());
rowNum++;

return workbook;

}

450 P B R 2O s 1A

P45 52 I ) A B e P i 3 94t R S T RE Y 5 B A0 RS . downLoad-
TestCases PRI it ASHUE T 2 S H MR 61 id 51036, SR IEHE N &R 2
S L 514645 B Excel SCHF. B5E, (A HSSFWorkbook 2561 %5
Excel SCFA Sheet TT, fiv4 sheet Tk “WL AL E S o 2250 JTaS
BTG ER 4 TESTCASE OUTPUT HEADERS, HAW b FI614 857, F b
P WA, P2 A AR, IR YR, e A B Wt B wiR
ALY, MR L2, ML BIHEIA ", A AR e ) BUHSS R,
TAAEN” 26387, REEATIRE R Excel SCUERAEFIS ), Bt 64 i &
st e, WP F id 513, P testCaseRepository X142/ findByld J5
2 R 122 R AR ESORE B 4 s 4 L, IR B Excel SCHRRE—ATH, 2R
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[7] HSSFWorkbook ZEXf 4,

4.2 s A BRI R BRI F AR v 5508
4.2.1 s R SIS R B R 20 2K E

I3 (51 R A R BB A U 28 B AN 4.6 T s o X 9 AR A S BB e ik
FI I s D B RE S S8R A, 3 fa R B S AR U7 s 1 91 5
AR L P s A 51 9% R KU )1 2 Word2 Vee #57L FRERGIN AR (51 %F [
(1) 35) 1]

Wit ﬁliﬂﬁ?ﬁﬁﬁ'i&ii?%%)

Testcase

Word2VecService -id : Long

Simbert

+ model: Simbert

+ config: Dictionary

+ madel: Word2Vec

+ Simbert: Simbert

+ raplace: List<String>

_ | + load_tesicases: List<String>

+increase_dala; List=String=
+ filter_data: List<String=>

+word_embedding: ndArray

- nama : String

- create_time ; DateTime

- adoption_cof_guideline : String
- end_condition ; String

- test_process ; String

- test_requirement : String
- pramise_and_condition : String

LTP
- productVersionModule © String

+ stop_words: List<Strings= Waord2VecModel - expectid_jesilt ;Stiiig

+ synonyms: List<String> + madel: Word2Vec - remark : String

+ pos_madel: PosMadel b

+ train: void - - - tesi_type_id : Integer
+ split_word: List<String> + load: vaid - method_id : Integer
+ synonyms_replace: String + Biive: vaid

+ remove_stop_word: String - status_id : Integer

+ filter_pos: String - testcase_label_ids : String

- testcase_category_id : Integer

Testcase: Testcase

&1 4.6 ] BRI S OB AZ 2K 1

ABIHEL &% Word2VecService 3, RESMBBETAMEN, 4 BLUEE AT
st 514 (load_testeases) . 73 I I 1%k (increase_data ). FRHU G4
TH|SE A (filter_data ), AR Iy s e8] i) 52t 1)1 2% Word2Vee 52U (train_model ) Fl%K
el a5 (word embedding)., Simbert 25417 Simbert 155 {1 AL H replace 3
11, 2h Word2VecService ZSH2 A iliiE SUMALLA I L HI 31 SCAS iR 45, increase_data
B ML Simbert S0 B AR BEI R 01 SCA AT T 4.

fliter_data BRI LTP FE U PR GIHETT 40170 S, ) SR
TR PR | A A5 2 i 90 1) 5 B 1) SR o LTP 26 AR It remove_stop_word
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07 VAR 5 e SO T A R UK . 25% synonyms_replace Jr Vit
(5] STl Rl AR IEA T [ SCIa R, K 2241 SORTR] iR Tl e il ] — A o g il . 2
{8 filter_pos 7 LA IHE B EERTNE o 4 A FADASMI, A miA-
ORI B SO 25 S H0 split_word Jrkb T 401, H— s My i T
5y URERS SR T 102/ 5% i

Word2VecService 28[¢) word_embedding pF £ Word2VecModel 23K B
21 91 ] S AR I 9 ] k. Word2 VeeModel X AMRHEBIZAIZ: (train) |
RN # (load). BiZULEG% (save), HiHP train BEELA BRI THEE, B4
S B DN A9 9 S ) S AR B Tl AR A Ay il ) B Testease Jg SEARZE, X W L
B

4.2.2 0 A BlHE R B BRI FF

2% P 191 A 4 BB B 4 IR Pl 41 11 4.7 i 7% . Word2 VeeService 253 1 H &
1) load_testcase J7 ¥ M EICH 122 2k A by s il a0 H 1 55cHk . 235U/ A increase_data
J7i%, increase_data i fi] Config 7 #iiE X Simbert KYIIRLFT T HISEL, T ]
Simbert 77 LW 44k Simbert B4, 4K 51 Simbert [ replace Jy X4 4% M
P A G SCRARL Y T 45 DUl 0 SCAR I 1], 3738 D03l BB S 58, $2
2 JEA A ERfR % . Word2VecService 28R 1E ] H 517 filter data 7737, i
LTP T HACFR G 4d I 91 S, R e AT Ta% A0 R B G s IR 4 B 2 35 1 5B
LTP [y cws.model 431518847 i 4k, LTP ZbBHZE , 45255 U stop_word.txt 3L [F]
SCTAITAIAR txt SCAFF pos.model U, W1 4G4k LTP ACBEIE 5 1151 3% L 7] L iA]%7)
FAAERAL AT BAR Y, MITE A S AR SR R0, e
SEBE H ARTE T B 2 BB 2 JE 2 H Zhad 8 s SR B . [R) SO R AR R[]
B SR TRMSCHERE — B2 A 2 SR SR PRI DU E IR ZE R G T 2K
i, 4 28 5 2RI AEAUZINGE, AR AMEEAR B R filter_data
T EMUR ] LTP 2817 split_word pRi 4475318 8 ] remove_stop_word J5 %
a1 fE e p AR . PR 1 synonyms replace J5 VAR [F] SCEIT S TR AL A [H]
—AMAiE . A filter_pos JyYATREALR T R R B iR B4 IR AN A AR, A
23R 9] i BEAAR I SCA AR 1) O B 1) 9] 3

)5, Word2VecService 251 | Word2VecModel 251 train J5¥%, ARG
DN FH 1970 O ) i I 2 R AR R AE R SRR AR B ) & . FE P
S A 5 5P it 25 st ClassifyService 2215 4618 ] Word2VecService [
word_embedding J¥%, Jeidiat filter_data 5 yARF I F 91 SCAR T Ak Ry O B3] 51
2%, F9Im#, Word2VecModel [ ir] 4 HLHURE X 4 1) 91 Fe A o B A& ir] ik 2 )5
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mﬁmwﬁmﬁm&amm§)

|Classiiysewice| ]WordZ\."Ecservicel |W0rd2VecModeI| | Simbert | | LTP
L T T T T

v
EFHES J
F load_testcases()

rrrrrr

rabur

=1
£
=
A J
| | (e ey ) S S ) il Wit (PR e SR |y [ SR e

&1 4.7: WL VR S BRI 7 4]

7 SR
4.2.3 i A BIHIE IR BRI SR B9 SC 2

Pl 4.8 52 I 1] GRS AL SR BURCER Rl S T RE Y S AN . 155 %E X Sim-
bert B IC EZHL, model_path ZHAEE 1IN ZRbr i o SORMULTE SOOCAR AR A
M %4224k, CUDA_VISIBLE_DEVICES S# %455 [ ) CPU, max_len 34§
PR BRI SCAK L, seed 7E LT SCARRIBENLA 1. process_file J7 k2
n A Py 2 H ST BT SCIERITE 5%, RGO SO R G0 B txe STPEAF il
U BRI AR A TG SR SCAE R, 2 process_file J7 Al P £ txt SCPFT,
BEBOCCPHFER, (A Simbert 281 replace J5 354 AISCA, replace ik 2
K sent I BISCAR L create_num Sy 52 I AR SR SCAS AU SCAR 12K
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IR [FEC A ALF create_num NG SCAF R

from nlpcda import Simbert
config = {
'model_path': '/Users/xxx /chinese_simbert_L-12_H-768_A-12',
'CUDA_VISIBLE_DEVICES" '0,1,
'max_len': 32,
'seed": 1

def process_file(root_path):
dir_or_files = os.listdir(root_path)
for dir_file in dir_or_files:
dir_file_path = os.path.join(root_path,dir_file)
if 0s.path.isdir(dir_file_path):
process_file(dir_file_path)
else:
if dir_file_path.split(".")[1] == "txt":
id = dir_file_path.split(".")[0]
description = read_file(dir_file_path)
description = description.replace("\n"," ")
synonyms = simbert.replace(sent=description, create_num=5)
for i in range(5):
create_file(id + "+" + str(i) + ".txt", synonyms]i][0])

bug_type = ["ANIE&IBH", "ThREATEEE", "F P AREG", " U AR R hFa", "HEEE", "2 4"
base_path = "/Users/xxx /T2 Hr1c & M /P38 B 3 T 2 A0l web H 7 A 4518 458 B & 4t ftrain/ AN 1L H B H

simbert = Simbert(config=config)
process_file(base_path)

&1 4.8: Bifiadr 3 o H A U 4]

def stop_word_list(self, filepath):
stop_word = [line.strip() for line in open(filepath, "r", encoding = "utf-8").readlines()]
return stop_word

def clean_word_list(self, origin_data, stop_word):
clean_word = [word for word in origin_data if word not in stop_word]
postags = list(self.postagger.postag(clean_word))
clean_word_after_postagger =[]
for i in range(len(postags)):
if postagsli] == "n" or postags|i] == "v":
clean_word_after_postagger.append(clean_word][i])
return clean_word_after_postagger

& 4.9: LTP 7] B2 A ]

PE14.9 52 I35 BIRRAE SRS e - LTP 43R T BB AR5 A0 A5  HoHp stop_word_list
T EARIEAS A SO B A e B FH ) S, SRECA: B 3] 31 36 « clean_word _list
Ty YR e R ], B AR R IR B TR PR AR AR IR X 451 S A 1]
R, BRAFIRME R “n” (Z43R]) F1 “v” (Bhial) IR, & s de 45 TRl A
A R P TR ) S AR B
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def word_count(self, datas):
#HEUUT AR L RIRIR, IR IR RS, 15 BUBUR R 1 AR
dic = {}
for data in datas:
data_list = data.split()
for word in data_list:
word = word.lower() #fTf5 Hi7 % 4L /NG LA /NS todo
if(word in dic):
dic[word] += 1
else:
dic[word] = 1
word_count_sorted = sorted(dic.items(), key=lambda item:item[1], reverse=True)
return word_count_sorted # 21, {2 H B EL

def word_index(self, datas, vocab_size):
#1728 %
word_count_sorted = self.word_count(datas)
word2index = {}
AR PRI, BRI, BT DA S a) o (1 38 AR 1) R o
word2index["<unk>"] = 0
#4)TU N padding, whats this
word2index["<pad>"] = 1

] 2 10 SE BRI e ] 10 R N PR e K kg
vocab_size = min(len(word_count_sorted), vocab_size)
for i in range(vocab_size):
word = word_count_sorted[i][0]
word2index[word] =i + 2 # %7 i, {HE7E word2index FIZ ¥ { &

return word2index, vocab_size

for data in train_datas:
feature =[]
data_list = data.split() # 7% ERIHFTH 12 E5F
for word in data_list:
word = word.lower() #i7 3 H ) B /NS
if word in word2index:
feature.append(word2index[word])
else:
feature.append(word2index["<unk>"]) #ii 3 o ok H L] H <unk>4C &
if(len(feature)==max_len): #R il 7] F K K AL, 1 H B4 B B
break
] ARk 3 5 KK FE A 77 I padding

feature = feature + [word2index["<pad>"]] * (max_len - len(feature))

Pl 4.10: 12T 1) FEEAR A O BEAURY P

F14.10,2 I il Bk vl 25 Word2 Vee 520 1) SC HEA0AG . Hov word_count
TG A SEU datas H 45N BUTR] B BRI R BRI ATR e HES , aR Je]
HEp e iy, Py Bt ], D2 Al AE iR th BB #L . word _index 77
SRR R R 3R [l ] AN R SR B KN, eI RS F L word2index, 4l
FREZ I PRI, WEGE—H “<unk>" FIx, RVAEHR 0, WHRATFK
JERBHUEE, WIS ZSE—M “<pad>" FoR, XFNAEA 1. ARAE R IH
B F T word2index, ]2 HLAG B A TR L b G B ] RS (E
SEAE TR A . 55 =2 I ] 2 O BT 20 SR FE AL A RRAE [ B AR
R 1) 2 v R AR — A BB 5% S 1) 91) 3 v [ 7 5 14 % e ) 7 3] 2R rPoX . O 41
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54

4.3 BFIE LSTM gylik F 6 53 SR BRF MR % 7 55c 8

430 iR A4 SR 2
U 2T 143 e B 2 B P4, 11 7 . 12 Bt BILSTM A7 i

BRI 73 SR 255 55

SR (4 2Bk )

ClassifyService

+ getTestCaselLabel: Tclabel

v

Bi_LSTM

+ model: BILSTM

-+ init: void

+ forward: softmax_w, x
+ train: model

+ test: accuracy

+ load: model

+ save: void

Word2VecService

+ model: Word2Vec

+ load_testcases: List<String>
+ increase_data: List<String>
+ filter_data: List<String>

+ word_embedding: ndArray

Pl 411 S B2y SRR 2K 1

AL ClassifyService 2841 BiLSTM 2,
getTestcaseLabel 322 11, 21k Java 53 TcLabel 28/ 45 createCategory 22 1179 1

A FAEI 3 FH 1510 ) 28 3 e 28 R 55

BiLSTM 282 5L br_ B KBRS 1R ALE, M 6 kg e Biaiw) i1k
(init), Fi[a) 55 PR 4L (forward ), B2 (train ), BERYUERG R (test) . SRAFVI
TR (save) RN 2R i AR AY (load ), BILSTM 24T Word2 VecService
FOARBM R e ), e ARt — DR 2e s Tl B L 5 OSS ik 45 Fr
fFo Hr, init pRRECPIIGAL I LSTM BB A2 . embedding 2. Istm JZ Al
Hith)Z. forward BREUE B R R THE, ARIEE A x THER ] i fs 2L Al

Byt PTDAYE forward BRAFACH FLRY predict pREL, & B A2 0 H B2 5], train

Hir, ClassifyService 25015

eR S ] 2 R AR A S N A, R test pRERCAR 214 i RS 20U 0 a4
ERYHERR, SRS BRI IR SAL
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4.3.2 Wik A 51 o3 SE AR ARG -
D 151 23 AR B G FEl AN P14 120 s o 24 0 N B3 i SR B3 2 e
)& , Java )5 i i ] Python J5 i ClassifyService 2511 getTestcaseLabel J5¥Z:, getTest-
caseLabel 15 4C1H ] Word2VecService 25 word embedding 75 2 RF I i SCAS 1] )
s, FEE B A LSTM 4p 2685188, i ] forward 5 ¥A SR/ A5 2L 6 it
MBI ) R 2RI, R B 45 Java JE . 14T AR LSTM 4328z, AR

A AR )

] R | |TE?.!£S§=CX\‘!:r0‘Ier | [ TelabetService | |Cla:‘.sily5&-l\'il:el | Bi LETM | In'.rnrdEV(‘.n‘SemoeI | IIIIIIIIII | I TestcaseDao
T T T T T T T
" "

.......

uuuuu

P 4120 P 1910 23 AR BTy

GWE T AERATSS G A 7 SRR H ST by sk i 450 ] 1) A
il train JPIREH LRI save Tk RIFHORT I 70 oA

4.3.3 T 6153 SAR R G SC L

141352 Wt 81 4 S A ple v g SOBU ) LSTM. A58 20 i i) 82 1) O BEEAX AL
forward 77 AR il A S E x & [l fr R R A S . A SR x R — e
“A [batch_size, sentence max_length, embedding size] 1) =4E%#}5, batch size &
AR N 5], sentence max length J2 BNy Al E K JE, embedding size
et ELERE . (h T Istm 2 AZERE N [seq_len, batch, input_size], J7VAE
FEBCE Istm SRR TG, G R LSTM [ % 443 S Wil 1) 4 3 1) 1)
By o ] LSTM Hri % 2 55— B PP i o ) AN R ) &, SRS
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HATRAIE S 26 BRI T 00 A 2 Istm S5 f5— S RP B2 Istm 193855, AU
i h_n 4 B¥ attention I E, i )5153] softmax_w F{HE fe Y4 2 WL HI A E
. forward Jy iR MR JIALE softmax Fl# A [a] &Y 73 RN 45 2R .
4. 145203 FH 49153 FAS e rp I 258 ] LSTM ALY 1) & A TAT o train 5 ¥4 FPARTE

# 8 OB HT IR TS0, RO (T AR AN x 55032 [a] T 75 2 (¥R 2R i o
def forward(self, x):
x = x.permute(1, 0, 2)
batch_size = x.size(1)

#HIE Istm S W] B ED T
h_0 = torch.randn(self.num_layers * self.num_directions, batch_size, self.hidden_size).to(device)
¢_0 = torch.randn(self.num_layers * self.num_directions, batch_size, self.hidden_size).to(device)

#out[seq_len, batch, num_directions * hidden_size] out R {775 — 225 t i h_t
out, (h_n, c_n) = self.Istm(x, (h_0, c_0))

HAEXUE Iston (19 H 7 23 D9 i i RS 10

(forward_out, backward_out) = torch.chunk(out, 2, dim = 2)

out = forward_out + backward_out #[seq_len, batch, hidden_size]
out = out.permute(1, 0, 2) #[batch, seq_len, hidden_size]

h_n =h_n.permute(1, 0, 2) #[batch, num_layers * num_directions, hidden_size]
h_n = torch.sum(h_n, dim=1) #[batch, 1, hidden_size]
h_n = h_n.squeeze(dim=1) #[batch, hidden_size]

attention_w = self.attention_weights_layer(h_n)
attention_w = attention_w.unsqueeze(dim=1)
attention_context = torch.omm(attention_w, out.transpose(1, 2)) #[batch, 1, seq_len] [16,1, 32]

softmax_w = F.softmax(attention_context, dim=-1) #[batch, 1, seq_len], ¥’ EI1—1k [16, 1, 32]

x = torch.omm(softmax_w, out) #[batch, 1, hidden_size]
x = x.squeeze(dim=1) #[batch, hidden_size]

x = self.liner(x)

x = self.act_func(x)

return softmax_w, x

el 4.13: i 1] 50 S SRS

WP B ST test R i 4E BB HERA R, RAFS AT SR S
%4 best_model params. TSI IRAIBIAAEIIZRAE i m M HERRZE N 0, HEE 1 H]
model.train J5 YA ICSEALYIZRAIBIA N S E A0S 0L, {8 model.forward J5 3%
F1 torch.argmax J5 VEFREU K] BEPERI TR ZE 5, )58 B model.load state dict
T EAFAE AT

4.4 ETFEBRNHLEIISEHEEW SRR FE IR 530

4.4.1 ZEREEWREREDEKE

SR R ERAIAZ D S TN I 4. 1S s o FE R T2 31 m) 2 g e R AR )
BT X ) LSTM A2 31 ] FE SR SR IR T oA 0 10 Bt D s 28 AR
SR, WSRTERE AR 2Ras . AR 02852 BILSTM with_Attention 3§,
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def train_origin(model, train_loader, test_loader, optimizer, loss_func, epochs):
best_val_acc = 0.0
best_model_params = copy.deepcopy(model.state_dict())
for epoch in range(epochs):
model.train()
loss_val = 0.0
corrects = 0.0
for datas, labels in train_loader:
datas = datas.to(device)
labels = labels.to(device)
attention_w, preds = model.forward(datas) # {4 /] model Tl %
loss = loss_func(preds, labels)
optimizer.zero_grad()
loss.backward()
optimizer.step()
loss_val += loss.item() * datas.size(0)

R ICTII 1) o R M L) o B
preds = torch.argmax(preds, dim=1)
labels = torch.argmax(labels, dim=1)
corrects += torch.sum(preds == labels).item()
train_loss = loss_val / len(train_loader.dataset)
train_acc = corrects / len(train_loader.dataset)
if(lepoch % 2 == 0):
print("Train Loss: {}, Train Acc: {}".format(train_loss, train_acc))
test_acc = test_origin(model, test_loader, loss_func)
if(best_val_acc < test_acc):
best_val_acc = test_acc
best_model_params = copy.deepcopy(model.state_dict())
model.load_state_dict(best_model_params)
return model

K 4.14: AL] LSTM A1 25 & B A A 1]

LPEEREER LR ,l

ClassifyService Word2VecService
+ getTestCasekeyWord: Tclabel + model: Word2Vec
Bi_LSTM_with_Attenti
T getTostCiseLabel: Tiehal + model: BiLSTM + Inad_tesicases: List<String=

+ lexicon: Dictionary P + increase_data: List<Strings

+ word2index: Dictionary + filter_data: List=String=

Popp—

+ word_embedding: ndArray

+ data2confidence: Dictionary =

Word2VecModel

+ init: woid

+ model: Word2Vec Bi_LSTM

+ attention: void

- + model: BILSTM

+ train: void €~ - + lest_with_lexicon: void :

+ load: void + save_lexicon: void : + init: void

+ save: void + update_category_lexicon: voic e »* forward: soflmax_w, x
+ train: model

+ develop_to_train: train_data

+ tast: accuracy

+ rafrain: model

+ load: model

+ save: void

el 4.15: S5 PRI AR R AZ L 2 ]
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FHH 2 A A LSTM #8175 Attention HLH, &3t 2R B At F b
il-. BiLSTM_with_Attention 28B40 7 ANREL, 437l @ W iR e n) LSTM
AU PE (init) . %0 Attention HLiH (attention) . 7| i A J AR Mk 4 1] 2
(test_with_lexicon ). ¥ 77 J% (update category lexicon ). {5477 J% (save lexicon),
R RAE (develop_to_train) FIHEEH S YNGR A Bl 4 254s (retrain) . T,
test_with_lexicon bR ZICHE I 12 H 51)3) 1) o ¢ J 4 B BB A TR AG A 2545, ARTE T
W25 EAE BRI R A, A M update_category_lexicon pRERFE
BIE KR AR PR RIS AR PR, RO T K R AR th gl B T Phin 45 558
T develop_to_train pREICRIZAEIE M A A P IR, A ZIYIZREgE .

BiLSTM. with Attention ZficHi Bi LSTM ZEHU0I KA 114652 10 45 2 e
A, GEEAE init A attention pRELFFIEH Bi LSTM 2R init pREHI 1AL
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for i in sorted(confidence_dict, reverse = True):

lexicon_key = category_dict[confidence_dict[i]]

if lexicon_num([lexicon_key] <= n: # &EAN 5 UL (5 5 f e AR T n 468808
# print(str(lexicon_key) + ":" + str(i))
lexicon_num([lexicon_key] += 1
lexicon_value_attention = attention_dict[confidence_dict[i]]
lexicon_value_word = develop_feature_origin[confidence_dict[i]]
attention2word = dict(zip(lexicon_value_attention,lexicon_value_word))

word2attention = {}
for j in sorted(attention2word, reverse = True):
word = list(word2index.keys())[list(word2index.values()).index(attention2word[j])]
if word !="<unk>" and word != "<pad>":
if word in word2attention.keys():
word2attention[word] +=
else:
word?2attention[word] = j
q=0
for k in sorted(word2attention.items(), key = lambda kv:(kv[1], kv[0]), reverse = True):
if g < m and k[0] not in lexicon[lexicon_key]:
lexicon[lexicon_key].append(k[0])
q+= 1

el 4.17: 501 PRI AR oA 4]
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HI, HEIATA KA i ) B T AR AS
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