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Ty c T & Stmt(T) € Stmt(Tp)

class UserRecord:

Void registerUser(id, name):
if (validateID(id) && validateName (name))

userList.append((id, name))

[/ id B TENZF+RFING hEFzy Y
Bool validateID(id):

return match(id, "\1\d{3}")
10 // name B ENXFLEI%EF =y 7

11 Bool validateName (name):

© W NN R W N =

12 return match(name, "\1[\1]1*")

XK1 Ir&xrbta—FRofl

Void testRegisterUser():
record = new UserRecord()
record.registerUser("a®01", "okamoto")
assert(record. findByID("a001"))

Void testValidateID():
assert(validateID("x099")).isTrue ()
assert(validateID("0y99")).isFalse()

Void testValidtateName():

O 0 9 N W B W N =

assert(validateName("alice")).isTrue()
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assert(validateName("Alice")).isFalse()
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Stmt(testRegisterUser) = { £4,¢5,(9,¢12,... }

Stmt(testValidateID) = { £9 }

Stmt(testValidateName) = { £12 }
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testValidateID C testRegisterUser

testValidateName C testRegisterUser
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A. MapTest#testSerializeMapOfMaps

B. D JsonWriterTest#testDeepNestingObjects

(#£3) : https://github.com/jhy/jsoup
(7¥4) : https://github.com/google/gson
(J¥5) : https://maven.apache.org
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C. D JsonWriterTest#testEmptyObject
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LU, ERLTZI 2—& 2 b DFI20% 1R LT, proposal
DF D naive £ Db TNy FREDH NP KED o7, ZHIE,
HAAIZI 2 =T =2 a VTR TEEL, DOhINL vy IAT
BV NS NIRRT A b7 — 2 Ty DEE L2202 #
ZAB6ND. Ty kR, 1902 —7—>aV{TLEBL
BRORHANL » DITRIIKEL, EEL NN IWE S RT
ANT =R Tope WFETZHEEEZD. DL X, proposal
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ITRO/NE W Ty ZRICHERTREZ L T5. HiR, naive DF
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X TNy THNEINS L BoTeeEZIHNS.

5.3 COV
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I a—7—¥a gy —2ZiE jsoup/nodes,
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0% 50% 0.9% 100%
| | . |

Jsoup BN 129%

Gson 28%

M uncovered  @ELA~AJL0 1 2 B3 B4 B5

7 COV:7uXy Fa—RFORITINT 2EUE L XNVDNR

291, ™
292, public static URL resolve(URL base, String relUrl) thi

293, relUrl = stripControlChars(rellrl);

294, // workaround: java resolves '//path/file + ?foo’
205, if (relUrl.startswith("?"))

296.

297. // workaround: //example.com + ./foo = //example.«
298. URL url = new URL(base, relUrl);

700 Strina fixedFile = extraDotSeamentsPattern.matchei

X8 COV :jsoup D—HDTBXT ba— R i1 74 MER

TRREEDEH VT A M — AT LrEBINRWITHAED
BEGETIPEBETS. /7, BVEEL A5 X
NFATEEBRBNCIO L, 22T EMAZS. ZDOREER,
YDEIRTA N —ADKRKRT 202 HRT 5.

W M7/ ve& 7 ra— RT3 3Tor 00
DHRERT. KD AL v DEHHITIE, K7IBT3
uncovered 22 H 2 DIEMR L 4R LW, IBBFETIEENIC
Mz, E@EINTHEDRMEEDT A M r—RI2 k- Tl
BENLE2DBMBIBRLTVS. LA 0D ENEITIE
jsoup 2% 12%, Gson %% 28% T&H D, Gson DFMBLLIEZ S D
fIMHERT 2 M r — ATl I TWS 2 DR T & 2. —
77T, jsoup TIELIL 4 DITH 1.6%, Gson TIXL L 5D
125 0.36% 1FEL, MEEDEH VT A M r—XATLMERX
NIRTOFIET 5 Z & bR TE /.

K8 ICIRBEFEICI TN, F4 bEhETuk s ba—
RO—Eii % /RS, jsoup TERINTH B XY v RO—Efs
TH3. ETDTAMT—ADEFFZEID XY v RADHAN
Ly DX 100% 5. LaL, ~" 74 FOFET2 S 296 17
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relUrl = base.getPath() /* + relUrl */ ;

ZORETT A b —REBMNT 2R, ZhAENTT R
EEITL, EOLIRT AN —ANKWT 20200 L 7.
HE5R JBINATIZ NodeTest#absHandlesRelativeQuery (D.) ¥
WIS TR M=%, BRI AEBMLEDDORKIL
oo TANT—REBMET L HANTOELEIIRETE 20
(DEDDBRLEBTA My —RADWBERKT 323, DDA
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@Test

public void added_resolvesRelativeUrls() {
URL baseUrl = new URL("http://a.com");
String relUrl = "?b";

String actual = resolve(baseUrl, relUrl)
.toString Q) ;

1

2

3

4

5 String expected = "http://a.com/?b";
6

7

8 assertEquals (expected, actual);
9
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291, ™

292, public static URL resolve(URL base, String relUrl) thi
293, relUrl = stripControlChars(relUrl);

294. // workaround: java resolves '//path/file + ?foo'
205. if (relUrl.startsWith("?"))

296. relUrl = base.getPath() + relUrl;

297. // workaround: //example.com + ./foo = //example.c
208. URL url = new URL(base, relurl);

Jaa Strina fixedFile = extraDotSeamentsPattern.matche

X 10 COV: T A Mr—REBIMLEEZEDNL 74 MER

MBI NI D resolve XYV v RIZIEA TW 3 5% HIEE L H T
T2 IWRAESTIERY. Bilczhzho Ly D178
FLHERLTH, DI 1373, :BIML7XY v FiZ 13 ¥ KR&EkE
PIFEELE. Doz ed» s, BEFEOMEHBRELTX
DAL T4 FENBITTOVT, ZIEEBT 2 E5%
HEGFD T AP — 2B TREL VR 5.

6. i

6.1 WEBFROMIR

TAIINLY Y, DEDEE[TLLESBX Y MTOEEL
WO B R Y LTT A M — 22 RT3 22T, 8D
BEBFRE VI BARAREEZ T AV —ABOEEBFRE L
THHALZ. 7RIV DEEBTBVTHIEL A
NBEX MV IZZ2THY, 2L OBHETHEBINET 2 Z & 250]
HETH2. AR TERL-EUEHEGRE X UZOEHIRE
SEPHHIEONT, FHHBIUFAT e TE 3.
Fi, TAMN —RADEEKEZDOHIANL I LTHRZIBZ
i, TAN—RORMEMEDEZ e\ DB, T
T—ANEETE TR —XOEKNRENEEHRL T, *
DHNL Yy PEFERTCTRAMORIEREEZEREL TS 2V
Zb. ZZT, TAMNr —ZADEFT R XA —RLIX, TR
Fr—ZANTT A PHRD XY v FEICH X % BUES ST
REDBIBOZEET. Lo T, IBRELL-EEHRIE,
BRMRFHAEEIRR LAY S D, TA M —R0FDHA
KI5 R —RIZEA XU WESERERET 5.
6.2 TEBROZ Y

—4 T, BRL-USHEFRIBHFEOBYA - FE OBRICTES
WEART20IEERORMMED 5. EEL LD KNDE
BEERPRT I FEHHMNEEBD SN0, KEIDWL D5
Ezohs. FIZZEBAY —MCHTETA M —22 LT,
BHNFEADT—& (sorted) ZANE L THZZEEL T VX
LTHRENT=F —& (randomized) Z AT LTEHZ 354
BEZRDL. IO E, XE[1][2] TO & S — AR HIK - &5

BEOEZHICEINUE, CBLDTAMr—23dY—bWI 1
DDAV w R, BEECHT 2T A MTHD, Fuk s F 2T
Rz ETIREET A MY T2, Larl, AV—1h0Z
< DEETIZ randomized DEITHER57 DS sorted DFEITHERT % B
WEATLES 129, 2 00MICIZEE-GEIMHEINTLE
5. FER, HIFI TV AL EICHIA Q B - A ERRBILT
D, BEZVZZDOWEBFEELD T 2AHENELRD 3.

i, HEFRIFTA N —ZABFRICHEIRATWAZ Y
FRIEE T, BIKT A MCHY TR EORTRA M7 —2AH
FHERET, #ET A MO &S RIFFFEESLNT A+ LHrHE
InTnhnISaY e M EEZS. IO E, [IEROEERT
WMETAMeREINDZEIOIRTA M r—ATH, OT R
Fr—REREELRVIZDIZHEEL L LTONEH YT
LNTLES. MEEZHEMNICEHT 228021, £2TO
TANT—ADHLBERET I 2R T5DTH 5.

7. b H

EFEL-UEBERE—RNREK - EEoBFRO—HE A
W2 2R L. BEEHIARIEETHD, TR —
ZADMEEERERILT 3. £, ERLAESHEFROEREL
ELTORD & COV D2 O%RELL. FMERICLD, 2
NHEDF Ny ZEBEE LTOEMMEZHEZEL 7-.

SHOBEIREL 220953, 1 DHRIEBROIEFTTH 3.
Mo7ayzr v e $5, H20VEBEROY YT~
TEEEPTREY LT, EROZYMEHERT ILEDDH 3.
2OHITER L U HEBROZYMMIETH 5. AWK TIE,
WEBBROBHIC & > TN - HEoBREMEE
HATVED, THLHIEIBETDTOBERIZITRY. 207D,
WEBGRE —BIREA - AR oFRERES, Ual
ROEBROFEELITODEN DL EX 5.

BWEE AW o — Ik, ISPS Bl WF & (JP21H04877,
JP20H04166, JP21K18302, JP21K11829) I Xk 2 BhA % 2T 7=.

X [

[1] V. Khorikov, Unit Testing Principles, Practices, and Patterns: Effec-
tive Testing Styles, Patterns, and Reliable Automation for Unit Testing,
Mocking, and Integration Testing with Examples in C#, Manning Pub-
lications, 2021.

[2] IEEE, “ISO/IEC/IEEE International Standard - Systems and Software
Engineering — Vocabulary,” ISO/IEC/IEEE 24765:2010(E), pp.1-418,
2010.

[3] T. Winter, T. Manshreck, and H. Wright, Software Engineering at
Google: Lessons Learned from Programming over Time, Oreilly &
Associates Inc, 2020.

[4] F. Trautsch and J. Grabowski, “Are There Any Unit Tests? An Em-
pirical Study on Unit Testing in Open Source Python Projects,” Proc.
IEEE International Conference on Software Testing, Verification and
Validation, pp.207-218, 2017.

[5] T. Kanstrén, “Towards A Deeper Understanding of Test Coverage,”
Journal of Software Maintenance and Evolution: Research and Prac-
tice, vol.20, no.1, pp.59-76, 2008.

(6] 4 ARHE, NERTFRE, MAEM, MAE ", “Tar7 2Ty
2 RKARR R OB SRR, IHRRUBREREOCES, vol.62, nod,
pp-1029-1038, 2021.

[71 B.W. Boehm, “Software Engineering Economics,” IEEE Trans. Soft-
ware Engineering, vol.SE-10, no.1, pp.4-21, 1984.



