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We have investigated dependable developing method for ‘WebService—ware’ that integrates
WebServices over the Internet. We studied behavioral models for WebService-ware via
communications with static analysis techniques such as a session type system. We proposed
a code mining to reuse program codes for efficient construction of WebService-ware.

A IRTERR
(BHHAL - 1)
[ERESE MECSES ¢ S
2008 4 6, 600, 000 1, 980, 000 8, 580, 000
2009 4 3,800, 000 1, 140, 000 4, 940, 000
2010 4R 2, 500, 000 750, 000 3, 250, 000
2011 4R 1, 300, 000 390, 000 1, 690, 000
&t 14, 200, 000 4, 260, 000 18, 460, 000

WEs e . Y7 b= T T
P O3 - ME - Y 7 by 2T

X—U—R:WebY—ER, aLFrI7 14—, Tl T L@

1. WFFEBAE S WO 5

EEOYV—E R T a g RS
—EREMBEDET, HEWRT 7Y r—
Yarvath—tERAEmMT —F%7 7 F ¥ (S0A)
WCHESWTHEET DEINICEER RS SE -
TW5.

DX H7mEZ IS, BPEL X° XPDL 72 &
DU —7 7u—iilk FEE A LR Lo AR
i, Web Service-Transaction, WCAF 72 U185
BD Web r—ERZEEET LD N T W
Va VRO T OHER, WS-CDL o7z
HHEMERRR A REI N TV D, TNbH O

ix. x>y bU—27 FIZRIF 5 Web —E A
DR RRERIZE Y | EHEEE AT
A —NLVT v TENTWS, 2O, V7
=27 & LTCORBEHMEEZHERT D720
VU RREBEFLRHSREINATY
D EIFE 20,

Web =Y RCLDY 7 b T OIRE
WIE, =TT AT MR D W IE Y —
NEEOBEICEDSWTAREIC 72
HIEITOND LW JT, koY 7 by
=T OIRFENE TR D, Web —E R|TH
DY T NI =T VAT AOENTIE. BEkD



X9 BT T VICBIT A AT L EIME
FZXE 3 A8 BI I fEAT Bk O fRiE Tld7e < |
WEICE S OMETICESFil-e Yy 7
N =TT AT AT EE S L
R, Y7 r U =T OFE R BIEEMER B
ITHIFTE Ay,

2. WFFEDOHW

AWFFETIE, *y hU—7 ETiRtEN S
Web h—EREHET HZ & THEEEIND Y
TR 2T AT LE Webh—E AT =T &
LCER L., @B TR EIEL
SNLFET7 L =AU — I OREZRBEL TS,
AWFGETIE, W@ERN e 7 I 7ET IV
\[ZHe-S&, av 425 7 ¢— (Choreography)
DEZ B Webh—E 2T =7 &2 ERAL L
T, ERR7281E ORI & Fak U 7= Kikgdad
(X LT, O BREE~OEAME, SEETO
HBEbzmrd, S5, pari—xr b
DT, RO EXY | WEfER 7 o
7IIVTICB T MRET L E BKka—
R OEEMEZBHRT Z LIk > T, Web W
—ERAERKBICIEH L7z Web —E AT =
TIZH L C, BEHE TR D 7 L—
LU — T BRET D,

T L— AU —7 %, EEO O iR
WZBIF2EEMDENT-T 0 ST LET L
DL LMBEOK N —F 0 7B
HEAEMEDO LT a Ly R— 3 NEREHEE
6725, Web DAy BEEAT & RIBHIIZFLaR L
T, Hffi7e iR 28I 5= RilRA v
MR A AR E LT, REnba—F 4
VITETO—BWHDOH D Web v AT LDIESE
FlELERTZ e EEERN EZRANE TS

3. WO ik

FEHE Web Y — B A 7 = 7 OZHRE 72 B 7
FIEOMSL Z AL LT, AR CIIREE
TIVING Ny T E T ANATH Bk L EEO
Tu s AR ERREE LT, RhAT v
WZE e O BRI 2 BT 5 FikaAaba b
VIEMEETNVEBET L 2B L,
72720, SBH L0 AR TIE Web —E
AT =T OEEHE R ER 2 BARICRRT
LHEEMEE CEMT L IR EETH D Z L
NTHEENTWE, 2oz, 2RoKe L
RHETINVERERET, RitE TiROZNE
NINHLETIVOEEEZRALDZ LITE - T,
Web r—E 2 =72 & » TEHERADEK
EMEA T Tu—F T EFDHZ LB
FEDORKEITEE LT,

ETFTNOT Fa—F L, et RFEICHE
SLWATRHEE T IS T, kD7
DO L TIE 21T o 72, S0llE. &
WAL FIE O EEN 72 FIEIZ O W TR 21T
STz, ZOWRBET, H£arR—32 bO@EE
7u b aLvoBEEICESEEWV TS

O, I, FEEEER LS50
IERFRIIC RS S BBRO RN EECTH D . K
M LD IREOEAVEIC OV THIIE &2 D
oo TIZTC, —WRICERFRISZEITOERA D =
ALELTERELZETIVOREIZEAL,
B O & 5 EITOEBR L DAL
~5,

ESN =B/ NN R (Y O E S Oy
0—FClE, ="V A K, 7I7A4T Y
A ROMIT % BICHFAEO W2 — K
7T T Ay NOMBEIEEME L, 774
Ty A RoTa s T ne LTEL T
STV D JavaScript g & I, S
\Z Web BICHAIET D 22— R&EUUEE - BHE - iR
MR OEEZ T2, =P A ROEFE
E LT Java eI LT, Z0END
=T 4 VT RE— R TFE R LT
I blT, HHERIRIBEVNEZNGOT L — N
A Ko7 v T KEHEET D XEFEORM
REITo7z.

PLED XS RBLET, Web—E AT =7
ESHENE D Folg L 72 DI A VEIC OV THFSE
PHED, E LS A —Ev R =T
WA B L TR 21T -7,

4. BFIERR

1) Web % —E AT =7 OIWEENET /L

Web Y —E R =7 OIERFRENET L
ICOWTHEILTZ. Web 4 —E R T =27 23
HWEDE71L—LT—7 OFEMHO—DE LT
apache cocoon DI HF|EWEFT L & L T
FTG(flowscript transition graph) Z#EZ= L,
TREE N A T 7 LR A OO M 2 CHE R L A
FET DA DN THFGEEIT o 72,

2) &g LRORA RS

Web —E ZDRWNOHE A RBHTE S
tyva oMK RBEERE L.
Haskell M7’ 7' Z 3 0 7\ K B AHEG
EH LT,

3) ALATT T 4 IZESL EEHEEERR
Ta g TRk

GUI 77U s —a L OFFRICR LT, =
VRBRA L MNHEEIEHL, TORIENE
a—H e NE AT L - GUT 2 R—FR 2 b
DO OEERFTREAL L, BEHRM 7 e s
FIVIFEEEATHZ LT, BEEHD
GUIL 7r /77 2RBT 5 FEERE
L7=. GUI 77V r—3a O REE 250l
& LT GUI-CDL, JRpTRy7Zestak & LT GUI-
n HEFL. GUI-CDL 75 GUI-7 ~D%E
#i GUI-EPP 2 EF L7

4) W& AW 2RI OEE O A
RK7a 707 FiEEFEER Y AT A
AT 2720120, ZNETOWMETES



NWIHBRON T, HEEEZ L ORFEA =X
Ll yva URNTRT D EER T A %
RV ETHAZ BN TE, DT
(2. LLF D 2 sSI2 DWW CE BB HFZE %
Wi, OHE AT =X L& T DD
HARL 2D n HRICELE Z AT H T2
IR OIRZE . @Haskell [2FS3< By 3
U HIRERG DFT T IR R DR S

E DATHER D BT Z AT > TV D HEEIEE
AL ERRFHETT L TH D HE A
— b= b OEEED -, Zhix, X —F
v hEIR DU AT DTERA BB A BN
DI DHEPEL 72D Z EnHiIFETE B,

5) B FATICN T HEEGME

RKIa 77 IVTFEOEREI—F v M
72 DRV AT A~OHEHICB VT, #E
FEE2EDIEEOIEL, By g LRSS
SAMERIRRNEETHL N, ZNET
DDA NS oTz, T D), KE
EiX, BAKRRTH D n gt B EZEA
L7275 % & . Haskell 12 & 2 RUHEGRHE
HEDEIFUN DWW THFZEZ D T,

6) JavaScript =— ROV - L - fifpr &
MEOREE L, a—T 4 VT E— R Tk
Web F—ERZFHT LTSV r—va v
@7747/%#4%(@&%%@%“9
ETHD JavaScrlpt 1%, FOEITREOL
%i#%ﬁﬁ WHSEL-O0EREL Y
BLT5.

RELETIL, Web FIZEAET B JavaScript
AR - HRE - AT D R A B - B L
7=, FHERAR LA IT L C, £ 8D JavaScript
a— R LBREICHEAIES -0 a— K
RET—4~A=v7HizmH LT, 2%
MR RTDTFEEZREL. (TR)

MC:H I.:E.I
=~ AN ﬁi

Yelse if ( ) HHRMU AN Hc&: K
Cag

()I XA, B * ‘.‘ %
L _—
HERREROF X ELTHEE HlL—n

FEERIZ Web EAyS JavaScrpit = — K& Y
£L, 2OT7T— XK L CTREFELZEHT
HZ LT, BEFEICI - TEBEIC BREEH
HOldoDa— KR ERRLTE5Z L%
L7, EBREREZOITLT, L& X
A= ERETEDLE ) FIEESRE L. fi#
Wrktgez 2y RIEQH LOES S, KA
LBIOA Y v REEOH L ORII~IEE L,
WHT DT =~ = T REEEFET D
ZLETRVEHEOBAM 2 — RORFFITAK

DLz,

7) Java SiEa%HRE LB AEOmEW2
— K77 AV MNRABLO e 7T L8
iR D 7= 8 O R T1E DO BH %S

Web ¥ —EREZEHT LV — %A RTD
RFEWRFESTETH D Java SiEr kIR L
LT, BRAtoEWwWa— K772 vD
FRRFERL, BT 07T AOBEL PR
T 5 XETIEERE L.

Java Y —R2za— FEENOHEBT 52— K
NE— T D FIEEIR L., A Yy
P@@mb@#%%@%éﬁézkﬁiﬁ

RSB REON LB 2 SRl fight L, A
TV MBIV YT ONTEEEE A E
B LT fENT 21T 5 FIEERE L. o s
FGAIF T2 MTEENST Web —F
ARV L 2 TV @ DAL 2 5L L T
Ha— REFRATHRDOORMEEIEZ -

B ENEME: 7 0 7 F KO EE % BiF
THZLEIETAZEAAMELT, I
7T LOMRBR A EFEARE L. VY
— A a— K& At 5o R Fik
E LT, EEOMEE % FRRFIZAET 5 Z
& T, K RBRABE L2 b Y — 23
— FEWUDZ EEARRICTDH Y7 b7
~ v 7 FEERE LI (FX).

F7z, EEOFEITHERZ DRI T S
7-HIZ, AENE— O A TS T 5 2
ETCIRDBVHMOBLATIIAE L 72 D5
TR U—AEMAHI ST 5 FELHRE L.

5. ERRERLE

(WFFEfREH . HHoE
(=)

Gy K OSEEERTIEH (2

GERERm L) B 13 1)

(1) Keigo Imai, Syoji Yuen,
Kiyoshi.Agusa: A session type system
with  subject reduction, IEICE
Transaction #aifH . (EEERRIE)

(2) Kunihiro Noda, Takashi Kobayashi,
Shinichiro Yamamoto, Motoshi Saeki,
Kiyoshi Agusa: Reticella: An
Execution Trace  Slicing and




(3

(4)

(5)

(6)

(7

®

9

(10)

Visualization Tool based on a
Behavior Model, IEICE Transactions
on Information and Systems, ##tH
Vol.E95-D, No.4, 2012, pp.959-969
’E’f”f&r&v, /I 7H<|3é_, BEKLF, Ml
NE—, LA RS, $aFFIECR, Ffss /zz,
CX-Checker: ZF#RIZ A A X~ A X A[HE
2 C EEIR ST LADa—T 4T F
= v 7, IERAEE R SR, ARA,
Vol. 53 No.2, 2012, pp.590-600
Keigo Imai, Shoji Yuen, and Kiyoshi

Agusa, Session Type Inference in
Haskell, Electronic Proceedings in

Theoretical Computer Science, &t A,

Vol. 69, 2011, pp.74-91
B3, WHEE, BGEE, PEEY,
BIAMLER 2 FF ORISR 7 e 7T Lo
IR - R IR PERERYE,  TH LB
W (hFvVrvay) Farsy
7', A#Hif, Vol. 4 No.1, 2011, pp.13-30
INKRBERS, R H, T A =T
BiEISA LY 7 b o= THRESE « 5T
TEONEENR, o B a—HX YT by
=7, &H A, Vol. 27 No.3, 2010,
pp.13-23
I AR H R, IKRBERR, Rikse, KAHE
&, AT — R, ETE(%F‘Z,
JavaScript Y — A a2 — f\ VAR R %
AW a—FgR, arBa—%Y
7 b =7, EHiA, Vol. 27 No.2, 2010,

pp.129-134
R, IREEER, KEEEBRE, LR

E—HE, Iﬂa{a{z‘«z %Mr‘fiﬁmh e
57 N TR, av e a—X
V7 hu =7, WA, Vol. 27 No.2,
2010, pp.116-121

IRBER, WRHES, LA R, B2
B, 5, On the Job Learning:
EPHECLIH LW 7 by =T L
LB FIE, BWS AT LR, B
#, Vol. 5 No. 2,2010, pp.32-45
TR, =g, [IAE —RR, Bl HE
B, 7 A PEFICES aryR—xv b
W, arvCa—2Y 7 kv, ik
#, vol.25 No.3, 2008, pp.194-207

(F2%®) (Gt 53 )

V)

2

Noritoshi Atsumi, Mitsuaki Oba,
Takashi Kobayashi, Shinichiro
Yamamoto and Kiyoshi Agusa, An XML
Representation of Preprocessed Code
for Static Analysis, IEEE 22nd annual
International Symposium on Software
Reliability Engineering (ISSRE
2011)Hiroshima, Japan, 29 Nov.-2 Dec.
2011.

I FIEE, AR BERS, HEH 1R, BT

(4) El HeE, A R,

(6) Noritoshi

(8) Takuya Iwatsuka,

(9) HZEHEIR, FERER,

(10)7’%%%3376‘,

ELVER: T ANT 7 AR R
H LTS RBHRICESLS 7 7 4 VB R
FE % 4 18] Web & 57— _— 2|2
T574+—7 5 W, 4 Nov. 2011

(3) Yasunari Takai, Takashi Kobayashi,

Kiyoshi Agusa, Software Metrics based
on Coding Standards Violations, the
Joint  Conference of the 21th
International Workshop on Software
Measurement and the 6th
International Conference on Software
Process and Product Measurement
(IWSM/MENSURA2011),Nara,
Japan,3-4 Nov. 2011

Alloy I2 & % %
A A a— U o TIENT, AT A
T LY URY T A 2011, HAL 19-21 Oct,
2011

(5) Motohiro Akiyama, Shinpei Hayashi,

Takashi Kobayashi, Motoshi Saeki,
Supporting Design Model Refactoring
for Improving Class Responsibility
Assignment, ACM/IEEE 14th
International Conference on Model
Driven Engineering Languages and
Systems (MODELS 2011), Wellington,
New Zealand, 16-21 Oct. 2011

Atsumi, Shinichiro
Yamamoto, Takashi Kobayashi,
Kiyoshi Agusa, An XML C Source Code
Interchange Format for CASE Tools,
the TEEE Signature Conference on
Computers 2011, Software, and
ApplicationsMunich, Germany, 18-21
Jul. 2011

(7) Yasunari Takai, Takashi Kobayashi,

Kiyoshi Agusa, Preliminary
Assessment of Software Metrics based
on Coding Standards Violations, Joint
Workshop on Software Science and
Engineering (IEICE Technical Report
No.IEICE-SS2011-12 ), Seoul, Korea,
30 Jun.-1 Jul. 2011

Shoji Yuen, An
Extension of DynAlloy with
Concurrency, IEICE SIGSS (Joint
Workshop on Software Science and
Engineering) (IEICE Technical Report
No.IEICE-SS2011-1 ), Seoul, Korea, 30
Jun.-1 Jul. 2011

WATALEE R D 72
@ DynAlloy O, % 13 B w75
RVTBLO TSI IV TEREY—7
v a v 7 dtifpiE, 2011.03.10

KHERE, AREL 7R
FARICBT2BEEY—F, FH13R 7 1
773 /7%&U7D77 v EWY



— 7 v a v/, ki, 2011.08.10

QD/DMRETE, WEY, T—F~v A = T
MEIGH LY 7 by = 7 HEEE « RT3
%, B 17 E V7 by =T LEORKHED
— 7 ¥ 3 v ¥ FOSE2010,
1%,2010.11.17

(12) B, AR, RBEALHE, ILARE
—HF, BIEIERE, R L — XIS TA

2T D RMAE TR R FE, B

17 8] Y7 vy =7 THROEBET—7 v
=2 v 7 FOSE2010, #ri%,2010.11.17

(13)EEFE, REE, KEEL, DREE,
LIAE —HL, ETE{E&Z, HUOABY 7~
=777 IVICBIFE IRV A
A v FIC KL DREREB T, 6 17 [ v
TNy 27 LHRORBFEY - a v
FOSE2010, #1%,2010.11.17

(1) EFEAFF, AT -/, DAREEE,
B, CASE Y — T TF v v 7 —2D
72D C YV —A7 17T 5o XML #H,
EEOILH, Y7 b =TV URTY T A
2010, #3%,2010.9.1

(15)Tetsutaro Watanabe, Takashi
Kobayashi, Haruo Yokota, Searching
Keyword-lacking Files Based on Latent
Interfile Relationships, 5th
International Conference on Software
and Data Technologies (ICSOFT2010),
7T 3+ ¥ U +4,2010.07.18

(16)Guogiang Li, Xiaojuan Cai, Shoji Yuen,
Modeling and Analysis of Real-Time
Systems with Mutex Components, 12th
Advances in Parallel and Distributed
Computing Models, Atlanta, USA,
2010.04.19

(17)Keigo Imai, Shoji Yuen, Kiyoshi Agusa,
Session Type Inference in Haskell,
PLACES '10: Programming Language
Approaches to Concurrency and
Communication-cEntric
Software,Paphos, Cyprus,2010/3/21

18) A I AT, Fikk 16, P JHEE, Mtk
EhlrnwWky v a UERIV AT A 12
Elra =2 2NINE7 4 SRR O\ =B/ A7
S§E YV —7 v 3 v 7 PPL2010, &I,
2010/3/3

(19)Eiji HIrumuta, Takashi Kobayashi,
Noritoshi Atsumi, Kiyoshi Agusa,
Finding Alternate Javascript Codes
with a Code Repository, the TASTED
International Conference on Software
Engineering 2010, Innsburk, Austria,
2010/2/17

(20)Kunihiro Noda, Takashi Kobayashi,
Shinichiro Yamamoto, Kiyoshi Agusa,
Sequence Diagram Slicing, Asia-Pacific
Software  Engineering  Conference

(APSEC) 2009, Penang, Malaysia,
2009/12/1

QDIEAR M IYE, Kk, KEBEBRE, DK
P&, UJ$B£~EK,W%{FJ&2, JavaScript
V—Aa— KUK M &EHNTRE
— RER, V7 27 T¥OERY —
7 a7 2009, FHR, 2009/11/13

(22)Hiroshi Kazato, Rafael Weis, Shinpei
Hayashi, Takashi Kobayashi, Motoshi

Saeki, Model-View-Controller
Architecture Specific Model
Transformation, 9th OOPSLA

Workshop on
Modeling (DSMO09),
2009/10/25

(23) BJgfhr, ABREER, KRB EE, 11K
BB, BUEIERE, R0 e nRAGIC X
Y7 U= THESEE, VT by =T
TV =T VTR T A, KA,
2009/9/8

QA KzEE BHE, IRBEE, B B
7, lJJﬁjI B, 80 A ), B] B I
CX-Checker: C EfE/ 0 /7 LD=HD
HNABwA XA A—T 4 T TF =y
B, VT RI 2T =T Y T
AT T A, H I, 2009/9/8

(25)Guoqiang Li, Shoji Yuen, Masakazu
Adachi, Environmental Simulation of
Real-Time Systems with Nested
Interrupts, 3rd IEEE International
Symposium on Theoretical Aspects of
Software Engineering (TASE2009),
Tianjin, China, 2009/7/29

(26)4 H A E, Rk tRie, PIE JHR, A
Full Implementation of Session Types,
IR R = 2745 AR/ SH S O\l =270
U EREY— 7 v a v/ PPL2009,
57 K., 2009/3/10

@DH B, AR P&, IR B8, p
B, A% 7 bL—AEFHRE H 7=
BRI B OMR , Y7 by =T L%
DOXRWEY — 27 >3 v 7 FOSE2008, f
Ji, 2009/11/14

Domain-Specific
Orlando, USA,

6. WFFEHHR

(D) WFgEfFRE
frf B V5% (Kiyoshi Agusa)
Ay B KB R SR - 2%
95« 90026360

Q) W7oy
fEt% #E1B (Shoji Yuen)
G i RK - KRB A A ST R - 2
TFgeE& 5 70230612



/K BEFE (Takashi Kobayashi)

£l B KRB IE A e R -
ez

9% 5« 50345386

¥ 0% (Takeshi Hamaguchi)
At BRI RFBE R A 2e 8t - B
WFFEF 5 90263284

(3) HHENFTEA




