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BT TR —FRB AR FEEALRATE G B AR, £ R G0 X A 6] A 2D REAK, 4l BRI, X P4 7 —4
A TARBAER 6y X R B AR E, B A OpenAPI XA, ZF #RRTHE O NG BRERIRM KL R LS SR AKX 2,50
P LT HARBEE AR A RN RXAG L RERI FTEATMNEAAET, FRERAN.Z 5 FWMANESE L FiA 3
T 100% . REBES KRED B FRERGEZZSAXET 100%,91.67%,83.33% , I Ak £ FR T 1] M A& sk 42 v 7 3¢
B4 ;5 RESTler ## RESTest A8, 7 kWM B EZ R E X RRBEHT 3650, MAT &K 2 Ry 7% mR S8, a2 3o
FEm A R KRR ET 10% . & F kA REST 4 0 690l ik A 4] A R P BT AN K E .,

K REST 4 v ;i X A 4] & & ; 8 4F 18] 4% 81 ; A 409 4R 81 s BERT A

FEZESEE TP311.5

Study on REST API Test Case Generation Method Based on Dependency Model

LIU Yingying, YANG Qiuhui, YAO Bangguo and LIU Qiaoyun
College of Computer Science,Sichuan University, Chengdu 610065, China
Abstract The prevalence of dependencies in REST API makes it difficult to generate a reasonable sequence of API calls with in-
put parameters. Most existing approaches only consider one of these dependencies and require cumbersome manual preliminaries,
thus the generated test cases are still less effective. To address the above problem,a test case generation method based on depen-
dency model is proposed. By parsing the OpenAPI documentation, this method extracts the inter-operation dependencies and inter-
parameter dependencies.establishes two dependency models, generates test cases from the models,and determines test oracles.
Experimental results show that the proposed method achieves 100% input metric coverage,and 100%,91. 67% ,and 83. 33%
coverage for status code category,status code,and response resource type, respectively, and can detect internal interface defects
within a limited time. Compared with RESTler and RESTest, the proposed method improves the maximum 36 % of output metric
coverage, triggeres the most number of abnormal response status codes,and detects a maximum of 10% increase in the percentage
of abnormal responses. The method provides a valuable reference for the test case generation problem of REST API.

Keywords REST API, Test case generation, Inter-operation dependency,Inter-parameter dependency, BERT model
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ter-parameter Dependency Language) . 2B T 7 Ff 38 B (1) &
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Fig. 1 Approach flow chart
3.1 BIERERTEER return IsSameType(d; .d2)

£ REST £ H 19 24 JH 2 6] 7] 6 2 47 76 3 5 5000 L i
X e Il M R M R T 5 A 1) 9 5 2R R LR L B
TR 1R R S T 2R B i AT R AR AR
I S SR A FT L A R R A 8] B AT U

BT b S EK  AR SCAR A DG 5T S B T BN AR K
Wik B 1 BR . [RIINE 25 B ] X R 69 2% 7 B R A
S0 TAR (R 09 2 Pk i 45, TR E A SR 0 B BRI R 2 5 7
BAWAT T G I B0 pet WL id FEL I SWHEMS N
petid, 734k, %5 J& B T BEAF 755 A $5 12 9 15 250 , PR A SO A
2 L B A Sy LR
BE D FIWT R A AR U R
A RS HT R ARG
Y R A T R A
LIy dp B 260

LUy B E AT .

return IsSameSchema(d; .d3)

2

3

4

5. return False
6. Procedure IsSameType(d; ,d2)

7 FB A = =W F B

8 or (I E (di . d2) <<thr)

9 or(Snowball(d; ) = =Snowball(dz)) :

10. return True

11.  return False

12. Procedure IsSameSchema(d; ,dz)

13.  isSame < True

14.  For di T —4 T 45 sub:

15. If do A F sub 4544 .

16. isSame<— isSame and 38 I H1 W (d, , dz T 2549 /2 75 A6 [H])D

17. return isSame
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SR R AT 0 T A B L S G 2 ] R A
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3.2 SHEKTER
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ETIA TR 02 S HURBUC R IR A SCE
FET SN E R AEBRENEEANSSE
p1 M po R ATRRAEAE LA 4 B G R A A —Fi

D Require(py » ps) = p1=> po - TR USE p HBER py b
IAG TE  po X py WA R 5

2 Either(pysp:) = p1 D po s RARBEL pr B p. HHEFE E
—;

3 Both (prsp2)=p1 N pos TARZBE py K p, W90 [H] B
18

1 None(p, s p) =D, TRBE p Ml p, I"EEHLER,

3.2.1 HIEMEL AR

A 3& SCHRET DL B APT 4 R H il B R I B B iR S
A BEATEEE VRS - T TR0 SR iy SR TR — A
SRR BRI £ 755 7258 A SRR Y RTS B
$ 75, EW RS TWA L WEHETHPRICE 0 45581
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Table 1 Basic information of sample data
& N e
iz - IR &

(DI # project_id # is specified, $ email $ and user_
id is required

R (2)1f project_id is specified, # email # and $ user_id
Require 254

$ is required
(3)If # project_id # is specified, email and $ user_id
$ is required
Either 234 You must specify one of # user_id #,$ user_name $
Both 220 # longitude # must be used with $ latitude $
None 1692 Apply an # offset # to the $ query $
&t 2400 —

3.2.2 My EER

i F OpenAPI #LIEE W ITF & 3 UL A K15 5 ki S5
] 1) 20 3R 56 R L R TT LA 2 B T AR 5 Ak B RO Bl B
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435 3 Z+Softmax

pEEE
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2EEE
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LEER
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A

LR IR JER R

i S e S B

& 2 BT BERT 87! 2 BRI A OC R 3 2B T 254
Fig. 2 Structure of classification model based on the BERT model

for inter-parameter dependency
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RIS 3R SO T 8 A 2 A S EA I SOR T A 26
AT R RS BN, S H0Y MR SO e & 5 B
“Required when using X”, 240 X ) SCAR AR & 26
FAHER I 0 i AT 5@ G A3 2R R AR B AR O R (XY, Re-
quire) , AbFESEEE BT A HAE I . 64 B A R S 800 9 0 28 45
SREIEAT R A LB OP G BRI OC R due 2R AT S 80 1 4 0%
RELAY
3.3 ETFaREED A R A6
—ASEA I T ) BT 3 B BIRAE T 31 S 5

WAL KRS .
3.3.1 A mBERT

A BT B o i DDA AGE R B VR A T R R R L B =
METEAE YA B s . SCRk L4 48 B T B 08 S 18 & ok %
(BFS) B %5 #2 V5 15 51 A I A= i, A 208 45 4 42 4 8k ok,
i FH BFS 5 W& T 28 X5 46 328 48 v 09 B — A~ 452 4 A B 00 # 4F
JE3 A7 X R A TR B AR E R A BT . R AR Sl —
Tl T AL R 00 77 5 A T
Bk 2 BAETFHIER
A AR R B R B GONLN, N E) s | KA K Ly ik ks

AT A TimeLimit
iy BAEIF AR D seqs
1. seqs< {}

2. TimeStart < time()

3.fori=1 to L do

4. seqs < seqs U RandomGenerateSeq()
5. repeat

6 seq, satisfied <= @, {}

7. seq <= RandomChoose(seqs)

8 for Each n in N do

9 If HasDependencyOn(n,seq) then

10. satisflied < satisfiedU {n}

11. seq < Append(seq, RandomChoose(satisfied))
12, seqs < seqsU seq

13. TimeEnd= time()

14. Until TimeEnd— TimeStart= TimeLimit()

15. return seqs

BE 2 DBRAE MR S RAE R GO RV F I K E L
VI Bt Kz 47 B (8] TimeLimit R A o UL Az % 04 B4R 7 51 4k
G seqs JE . BIE 2 PO A 4T, AR LS SR N, B AL
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Table 2 Inter-parameter dependency mapping as a CSP constraint
SR K R
[Require]:1f v; Then v;
[Either]:v;XOR v,
[Both]:v; AND v;

CSP # 4t
C<=CU{mapv)=mapv;)}

C<CU {map(vi)=—map(vj)}
C<CU{map(v;) Nmapv;)}
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Table 3 Experimental subject details

EL-SE FEEE TFRAER W ERE BIEHE #AE HLA (LOO)
BlogPosts Python Flask 2 6 Sqlite 189
Petstore Java Spring Boot 14 20 — 1235
Rest-news Kotlin Spring Boot 2 7 H2 679
Catwatch Java Spring Boot 6 6 PostgreSQL 7143
Cyclotron Javascript Express 40 52 MongoDB 5038
4.2 FfLIERR 2% 4 BlogPosts Wi H OpenAPI 3CH% ) 7 55 1% i

1) OpenAPI SCH4 7 75 & 7
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Table 4 BlogPosts project’s OpenAPI documentation coverage

&

e ¥l EE B o HEE/%
Bz 3 3 100
# 1 6 6 100
BMANEE % H 2 2 100
Sk 0 0 —
Wk PR KA 2 2 100
9 9 100
WA E KA 12 11 91.67
o R R AL 6 5 83.33
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Table 5  Output metric coverage of different methods on each project
GRS 2 20
5 g REGEHNEZ RAHEE R R IR R A &
" RESTler RESTest ARSIk RESTler RESTest KX H % RESTler RESTest KX H %
Petstore 64 93 91 60 90 88 79 87 89
Rest-news 83 95 95 85 90 85 80 84 83
Catwatch 64 81 80 81 88 88 88 78 89
Cyclotron 55 91 91 84 90 89 75 87 84
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