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Abstract: Invocation Specifications of an API library are types of specifications that are able to describe the legal
invocation sequences of methods. Client code should follow descriptions of invocation specifications to call upon
methods provided by API libraries. If this procedure is not followed, defects can be introduced into client code, and
reduce its integrity. Because invocation specifications define the properties that are trustworthy for a software
system, they play a central role in the research of trustworthy software and model checking; however, due to the
great efforts to write invocation specifications, most API libraries do not provide such specifications. To address the
problem, researchers have proposed various approaches to mine invocation specifications automatically. In this
paper update-to-date research of mining specifications is surveyed, and the potential direction of further research is
discussed.

Key words: mining specifications; API library

B OE: SRR R AL R — R R AR A R B E AR IR ALY B P AR T e s ALY 63K 4G 1) 2R A
Fa B, T )T 68 5| AT M i ARSI 69 T 45 . & T A6 45 4 38 5T 12 4R B 3% i LAY ML B R R AL ZY JE =T 43
b AR EFRE T R A G A2R, 2 T BN E KM SR8 I IR % 5 456098 A
L A R RS T S5 A HIEEF LA F % AR T E P REMGF Z A LTI ORI R, AL
B PR T B RO S A,

KRR TR B

» FEETHH: H K A RFHERE (90718042, 90718016); [ 5 T 5 H Rl B 7% % J& +41(973)(2007CB3 10802, 2009CB320703); [H 5K
FERWFIEK T (863) (2007AA010303, 2007AA010301)
S SRR 55— 1 2 E AL R s o e 2% R 398 1) 3 DA P 3 1 2 e 508 Y 240 422 9 P 0T 9 AR R il _E 9 5 e 58— 1R 1Y
TR BT Ay T R B AT T LI P9 A S
WCRR I ) 2010-03-04; & it []: 2010-04-27; 5 Fi I 8): 2010-07-06
CNKI M 444056 Hifi: 2010-11-05 11:50, http://www.cnki.net/kems/detail/11-2560.TP.20101105.1150.002.html



APk SRR RR R AL AT 409
HPEESES: TP3II XHERFRIRAD: A

1 ARRNEZERENERSEX

ST A SR, T4 D 345 380 AR R b A 0. P I P00 240 506 T k40 3 1 8 5090 1
FE G J57, 26 T 45 6 oo 3 025 £ £ €6 AL 2 50 20 55 S L4 £ P 25 TR 2 S W, — M AR B2 40t 5 e
T 2 A OV TR0 e F 0840 1 T 4% bk 11 29 3 o 90 440 35K 2 9 5 5 A8 00 S o 43 W 20 g
W50 25 5 3 T IBE 2R PR RS IR K U 43 A7 25 0 K0 2 07435 10 0 28 206 2 70 A 35— M R, T 2 2 2 3
SRLE IR WA 7 T 5500 0435 12 2R 2 18032 SR P A2 1 R L P R A 1 bR M ) 1 RO T S
F L T B 810 F8 € L J2SE S PR p T A AT DL e e
FH 1) 66 B R B3 45075 % 70 AR B0 0 6 4 6 1) o0 % LA 52 S [vocation specifications —, —
PR AN G BT 45V T2 63 %/ AR 4 A e 1 @

0 8P 5 4R 0 6 5 ""’Cl_ . AP tibrarics
B T 59 VR B0 2 Ot A 5 2 VB 5 4o 44 7 fent eoce eg- 125E

J A% B A R BUE Y L B A A A A X T L 2 TR
TANFI IR R, EAT 5 B IR T AN [P0 248 1 1 FH R0 2 )5 I 7
A5 A T W, 5 ) B A AN A R 4 i ) R
>R Lorenzoli %5 AR Z 1L K454 1A F L4 15 32 AR AR 20 45 & ok M AT T4 1R 10 5 Y e s 42 0 [l 1 B B ok
oML 25 P TR R 29 AR BR 1 2 A0, AT TR A2 38 AN AR 2R B 55 42 40 1 T R 24 R A0 8 AR A 37 AR AN O3 5 1
L 1A S5, I SE T S H bR SR BR R SR 298 7 L) 1) B B4k 7 i i ds B —Fp o7 3] LB I 21
1998 4F: Cook F1 Wolf™ & % 7F ( ACM Trans. on Software Engineering and Methodology) I 36 3 75 43 o, 3k,
13RI 3R SR AR 2 1 R 1 R 2 42548 PR A 0 IR, A0 e i B 42 W e A 5 7 [l (R A7 AR 1
i 00 A SR A J TR i)

2 AR

LN R EAE ok I NE AN EE -3 i

(1) %Ay

B TT IR BT (s e i T AR X S It 17 T 1 547 70 DA S 2l SR 45 AR T e A5 b AR 22 2 TR
JE IR 2 AR e T AR e T AL P e R A Y I A B AR T U A R R e A
A8 FE AP I D 04 ) LA o 5 2 23 BT 1) 7 9649 30, 7 DGE S 30 25 AT 1 D VR A B I PR O VR A L i A
T M IR 7 RE 6 FH EL AR/ (R A AR HCHCA P P A P A5 SR, 0 R ) 0 P £ 6 A0 B i AL R A G R G
EERAS T I T A8 T B A AT K U5 ik e B PR AT A RE BRI A 2R (22 &), T & A L RERR
BB EE R 1% 7 AR 5 T 3R A N AR P2 2 H A i e,

NP ACRE BRI A P A AR SR B B 28 e 5P U e 2. T, T 18 R 3 2508 1 i 25 T VA, AR
5 A HER R AT o8 K10 T e 81 23 MU AR JS T A AR RO A A 2 R P L g 1 R4S 1O U T 1 20 1) P S 2, A
T RS T 423 30 1 R R 40 0 Y O U D ) RIS R R 4 1 Yang 25 N HAh,—
ANBRAF T R E () B8 PAY S RT A P EC A AP T R (), TSR A FH S 2R 3 B 2 A R A PR UL ) LK
B my—my (K938 6. 1 AN B S s PR P 22 o 0 P O U, b 0 FED X 42 9 160 5 SRAT S7 1 0 52 i DA e
A AT H £ 77 3 40 T T o TR 1 9 D O 3R D8 43 W 45 ST Tk D 9 0 1 o JE MLy S, Ammons 55 AU
2o 1) A A% 28 T 0 B R B0 U IR A AT 48 B PR 73 1 2 3 28 0T % 77 AR s DA SRASH R 1 P 3 1
B A AT AN A E B MG 3R (0 7 B 4238 7 40, Chen. 25 APV I 75 %% S ARTSIZ A7 Th, — AT g
2 AN S G RS 3o 2y 25 7 VR SR eR B P 8, 2 A S A8 £ R 5 AT R A AE 2, AT R I 3 A G 4 R

o

Fig.1 Role of specifications

(R VA EPS AT Ry S b EREiN



410 Journal of Software 3kfF 3 4% Vol.22, No.3, March 2011

A G ABAT TR HE TR A B, DA 3 AN [5] S48 £ 38
T3 A0, BRSO A (RS AR A RE B 1 2 8 AN DKW T A 8 s A A R AN KR T I — 22 1R

Z I B U 28,7 AR IR % P AR A IR 30 i B 28 AT A AT T 8 AN I IR R A o 45 SR WL
XS PRIV A 22 T # R IV U B 2 1 AR ] T2 LA . 0 T AL BB Ve s PR ANV 1B
AT R TTH RZR T BN B P00 FE 810 Qs 7 A LA 42 90 240 1) 3 42729 S S 5 (1) e o2 7 T B L
A SR N AR PR 481 e LA s I R SEE () 3R A 3 3 O e, AR A 3 TR S R RS ) 2 AR P B R
IR R AR 25 7 ARH SR AZ AT 20 i U ,Google A 48 A T T IR AL DX (R AQTS, a7 T JE 5 P R It ACRY 3l
1 Google 181538 2 (http://www.google.cn/codesearch), 7T BAijj 1] 13X A J2E i) 4 %% . Thummalapenta F1 Xiel 42 i f
ParseWeb " H H Google A48 22 i [1] ¥ AR $2 3 A £ b 1 5 BR8240 1) o 12 B 4 1R R0 &4, He v — A F B2 1A
TR R AT KSR K.
(2) VEREHAICHY

HARE TS B A ORI B S T F 5 1055 88 T R0 G 1) P 2, 40 BT 3 8 R SR ) P 2t mT LA
PR EERNL.

VERBERISCRS AT BE AL A B o A U () ) 8 W E J2SE YEACH5 H1,2% javax.naming.1dap.StartTIsResponse
1 B 4 “setHostname Verifier() must be called before negotiate() is invoked for it to have effect”.JX ™) ¥ i 3
IR T setHostname Verifier i £ negotiate BRI [A] 1R FH L U 33 8 AR SRS Hh 4t AT e 5 I e 3 o 0 D 1)
T BAE IDBC FEM SCAY b BT java.sql.ResultSet.deleteRow [F)§#ii& }j“Deletes the current row from this
ResultSet object and from the underlying database”; B4} java.sql.ResultSet.close [#14ii& Jy“Releases this ResultSet
object’s database and JDBC resources immediately instead of waiting for this to happen when it is automatically
closed” BUARIX P 45 i i8 L H WA BAS STHAMAE XN E, — AN H LK N7 A Ge 0 R 45 FTm ik
A FH 35 AR 28 56 HE BT X P A R B0 TR A RN B 7R R A deleteRow B2 5, i ZE R A close bR £ LA SG T4
FF B P .

i EpTR, HARTE S W E M REA SO BSOS EE M U TIZIERANNE BT BRES
BN 22 R R RH SCRS A S i N IRATE S H TR 2D

(3) B AR

S BORR A S TR PR, NPT P P A QT A P e 4 e GO P 24 R A 30, B EE AR Hh IR AR DR R
BRI IR T FH G AR s RO P IR A 1R U7 il S5 RT g FH T2 R 20— A B IR 481 7 2, G SRR A e 0K I
TE R 2R A 8 1) 1) P A8 T80T 2 7 AR I 42 0 P A A P b 2K i P i ) oA A 1 R 00 022 e e 80, ok v i
Pl S A ET AR, 3 A & AR, DURAS B R B T R A AR A AT S A A AR LG 2 B 2 AR
B, 23 AT 3R A AR T 5 140 93 A e R B8 g 520 2% A8 B2 43 A 45 0 BR BUPE AT 4 4 AF T 45 5% T B 9 SR IRDIR S, 77
TG B T 2 R ARRY 23 B BOR i T Hoh — SR R M, A7 1) AR I8 TEVEAR B 1 b DA AL 2. by T 75 Y 2R At 45 EVIR
HMEAERA RS, B A O AR B e 4 0 R R A IR 5 A 28

3 ARMAMERT

W AR 425 0 1) &5 2 LA A5 e Sl 90 1 T 0. i, 3 DL 1 1 P A1 3 s T8 s

(1) & WA P4

W LR S R 48 AR & AR v R B R U I — SR L R A L FH R B R — A X (]
A 0~1 FR SR IXAS S8 b 3 LU T e 0 E B AR A 6 45 G, Pl 2 B 7R T Yang 25 AR UL 1) Perracotta 42530 5]
PR 4% R 24 [T v AR 2 o i, 00 2 7 o 8] 09 3R I3, PAL T2 73~ A R 1R 5 L3 FH 3 270 7E T4 3 i %
AR B A 28 42 0 LA TR 3 90 o4 T8 S B2 52 H AT R0 4208 1 2 S 9 7 ) 2 — AR DGR e S I
SCHR[6,9,12-14,18].



APk SRR RR R AL AT 411

[ExAcquireFastMute ]—l[ ExReleaseFastMute ] PAL: 1.0

[toAcquireVprpinLockHtoReleaseVprpinLockx_] PAL: 1.0

Fig.2 Specifications in the form of frequent call sequences
B2 DU L R 24 T8 2 2

(2) AZIML

F1 B HLAE S 157 77 4134 22 A ok e 18] B0 1 B R0 P 3(a) 1k T Cook AT Wolf MR Hi f 7 vk 42 40 31 1 LA
B 2RI R L 1) S 36845 24K 22 B E AT 1R 7 v — B, Cook R WolfP M2 H (1 5 v 424 21110 2 B 44 11 3L, RIIR
BBAT 4T IMNARTE o 5 44 B B RS A RE )3 I LA 5 8 (HAS 5 172 )3 63 B A ok, Dallmeier 25 A U014
BT A LU A 4% A S HLRI VR 3(b) R T Dallmeier 28 AR W77 VE 0 Java T Vector 2845 4
FI B 3BT L B 124 LIRS I & 2 HA R Z A E THEN LS 5 A 23 L A shiL e ALy
2 B AT R BT 10 2 — ARG 302 WOC#k(5,7,10,11,20,21,22].

Carod-dupdated

Carod-abstract Carod-creat; Carod-inhouse
@ arod-al sracrz_\,,ar,o, ,cr,e,a,,e/;\ @ “arod-inhous
NS UCarod—dcreated

Carod-response

(a)

——

CY add()
D0 mww 2440
(init)()
clear() A w 7 remove()
(®)
Fig.3 Specifications in the form of automata
K3 LAzl A2
3 A
P AT LU R B R S 2% Ky H i, A D O 5T e 42 4 DL D TR SRy 1 18] 4 R T B TTIES
JE R PR EPRG FEUR7 B 3 18] 4(a) JE /s 0 2 bt 6 N POHR i TRF LR AZ 4 211 PRG L% P v i1 45
7 R B 10 2 7 R B T 50 2 90 4 P AR — A B S0 ] B S 8 T A B EGN I 7R — A R 20

HZ JEAREE A 8 B 4(b) /R K/ Nguyen 25 NPT M i1 7 1042408 30 (6 7 LA P 1 2 ) B 2605 o
BN 71 oA 8] 32 S0 2R AT TR A2 30 2 0 PR R e it Bl mh 28 LA 1 .

method] () methodZ(_)' ’ BufferedReader.{init)

[ BufferedReader.readLin ]

v

[ BufferedReader.close

method4() method3()
(@ (®)
Fig.4 Specifications in the form of graphs
4 LAY TE AR H 2y
75 UML @5 5 RSB (B S HL) A7 51 B mT AR 71s R 250 18] R0 FH 5% 28 4 i ik 425 4 B sl LA T8 X
(¥ RLL4 2 H T 1) S S ST 2 — 42 0 50 P R 0 U AR 6 452D Lo Rl Khoo* St 1 — i il 8 42 i LT 41 [
TSI B 0 T v S RS M 0 VR PRV A4 A5 90 51 B B 75 U F T Lo 2 AR



412 Journal of Software 334k Vol.22, No.3, March 2011

4 R A7 VR 2 40 280 00 LA AL e 210 4 T X TR Z .

1sc start chat ,-/-"’JJ
0: |i]eti 0:Chat | fo:5D| [1:0D| 0: 0: 0:
Roster windows Backend Connect Output
tree
ychat(...)
b - -
chat(...)
ﬂ = 1
i getResource: ) i
createThrea(i( [ 1
! » :
getMyJID() i : |
» !
getUser() i
y send(packet)
i send(packet)
i !
! : ——>

Fig.5 Specifications in the form of sequence diagrams
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