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' Coarse Granularity
! Reusability
" Well Defined
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' Modularity

" Platform Independent
" Web Service
" Self-descriptive

® Platform-independent

" Uniform Resource Locator

" Extensible Markup Language
* Service Provider

* Service Registry

" Service Consumer
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' Bind

" World Wide Web Consortium

' Registry

* Universal Description Discovery and Integration
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' Toolkit
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"HTTP Secure

" File Transfer Protocol
’ Envelope

* Convention

° Remote Procedure Call
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SOAP Envelope
<SOAP:Envelope>
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Header 1 R
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' Firewall

" Common Object Request Broker Architecture
" Distributed Component Object Model
"Businesses

° White Pages
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' Well-designed

* World Wide Web
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<get uri="" response="" response_headers=""7>

<header name="">+value</header>

<catch code="">+...</catch>

<catchAll>7?...</catchRll>
</get>
<post uri="" request="" response="" response_headers=""?7>
</post>
<put uri="" request="" response=""? response_headers=""7>
</put>
<delete uri="" response=""7 response_headers=""7>
</delete>
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<variable>*

<onGet>7? ... </onGet>
<onPut=>"7 ... </onPut>
<onDelete>" ... </onDelete>

<onPost isolated="false"?>7? ... </onPost>
</resource>

<respond code=""7>

<header name="">xvalue</header:>
payload

</respond>

[£¥] BPEL usl 8 5 cisw ;0 RESTHUl usgpo 5 00,5 el (sl s BPEL for REST asnwgs 1) Y-Y S5

' Handler



Yy
REST il ailo 1, Wb j0 ool canog ¥ g ) 0,50 3l Sloiiy Sl a5 glaswgs (gl BPEL 4y o0ls 48lal o lge 5 09de
o 435 15 158l BPEL 1, 5 Swil &l s BPEL for

o > 4S ad OE 5L <resource> phaws o YL (53, » 5 w0 lili BPEL o </exit> el

S algs 1 Lo 15 o yiws j0 o JWlS an] 3 Jle s sl 4SS
S5 | 208 Sozydgime 950a8 s RESTIUL g (sl gutg s (5 bl Lanly o S5 3575 pic Jeloay
R nlply vby 2 &9 by S BPEL for REST aswg wigds Jaie wb a5 oleodls (g9, 5
solazal ] jo messageType aasciv whg 4 ool oo Ll b ol jo <variable> el o L

Iyl sgs o

' Typing
" Dynamically Typed Language



\al

b gy dmslic F.Y

L?uT )| ..\;}5)‘)3 LS'L'))Iﬁ wr Q)}a sLQuu.'ﬁj.w V.SJJ 6‘).‘ éj}}o 6&&5) GALQJ u&a‘ A= la o = d...a.?u u.!‘ )o

L 1wl oads plomil [¥]" g (glomsg s oS5 Soig, (smny €3990 b (gilimams 1o (Gaios §| Lidu ol &S

@9 Oyge a4 goiaiws i laS ola by, (ob)l 4z V=Y Jgaz 0 g ol by Gaisd cpl )0 by, 5l gl

LgL‘bQﬁ"‘“ BRIgYve JJOLO.Q Ll 00 03l QL.«-\J JJM‘ L: Lg‘.lbyl.w L5>)J u»L.u‘ » wlouds 43‘)1 O g«.»SJJ Lg‘J"

ol ) Sygo V=Y oo

2 Nlgige (Sen oyl 095 o0 (e S 3j50 gz lar o edliilid 990 S5 S ]y g (nl 5o 0 el
w8l 25 0)lge 5 Sy

S yo g S g ciogi Jlgy 50 (olire Slanogi 5 olixe slaig, l edlial z line @

gy S 5 lgy o aly Joe gleony! 5l eolaiil iy Joe @

S o gy Sl B 50 i b lgy ()85l bl 5l ety Ll L by
S ooyl b g Jeallygiws ol o9, & (Gyge 0 (QOS) (g3 ,Skes it slo Sy 5l Sliy
Lol 00 aseine () Cadle b ol o gy (63, 5os pue (gl guiajls 5l Slosiy
Al 5095 pla (sl hg, b 5 5055 A (Sl by e siwd Slaslg, Jols Wl oo s(s5l 5095 elas
) ol 531 599 ol b e 3 e 5 g e 5 ol
Obosbe o ;o oolaul Colild g Lozl 05 (69 )5 Gl o Sy il p o lesle o eolail LB
gyl oS5 3 Sty Cuz b)), ol gy o5 (Goge 0 ip%eal Slagms e S5 ) Sl

ol 00 ua?u.wo () Cdle Lib <9 LgLQL}“iSJ’“’

A

S Sl el Lb cpl Budzs Sl (o 5 0500 $ab50 3590 10 aS Cawline (pl 4 V=Y Jgaz 0 (-) Cwdle axg

Olosle Ho oolanl B jlai wloals (aseie Cdle b aS ol S 0 Cudle A pue yuizren 5 Conl odeld ey

el B9y Ol sy Sy opl 5l (Slaiy pas (e @



£

B gy oS 5 lollans g g )l anolie -V oo

39 eolaiwl el
Olojlw
# >b —)B0g5 do b eFlow 3
[¥ol
Iylg 2lb (Swd — 5345 o bz METEOR-S ¥
[vs]
b oo )55g5 dou Lo WebTransact ¥
[vol
1,2 LAy lxe DynamiCoS *
[¥1]
. [Fwy | SELF-SERV b
- G"”"’ A
[vv]
- s 5395 Ao s bxo OntoMat-Service #
) [v¢]
) S Loy — iy Jow SODIUM v
[f-]
b SB0g5 dous Ll - 2 bzo MoSCoE A
[va]
. Cxo WSMF 4
1= BLLLATES )
[vv]
g >k 5355 daws alyJoe Orriens o5 >
]
12! - - REST2SOAP "
' [£v]

oS g oS 5 w9zl 033k bl w5l 45 0al (Brme g re S 5 lp oz le 5 oS (g, VY iSu ol o

S sl yhgy a5 b axgi b 23S 13 bl g awslie 950 Y Jga jo aniils 1y avolae Cyz Y Sledibl

LQLQQ’“"ﬁ) Sl us,o.n 9 ..\J‘M; )l)s s r S)g0 Y UL"L’ LJ"‘ &3.9.76 rnlf ‘5'0 S Al QS'LQL)’“"ﬁ) ‘u,.m kJ"‘ 5 o0

uﬁsj’ Lgl).,).:.,(_g)i“o Lglbws) JL.A u‘s...ﬁd.’w‘ oS O)Lu)‘ LmeASML W) dj‘)l mejjw ‘_A.SJJ ‘5‘).’)...)6;‘0

o il oyl 4 Jga ol 40 (S5 ledlbol ay  gbcaws 5l pac e @ aS o g [FV] LF2] L] s wilons @8l g oo

w2lne 398 SUhgy bl s JeoS doad (Bpme slaatlh el adlel ys el onis




o

od o) 32 B9y Julw V.FY

oS 5 0B A (g O (g e chiogs Jalis (glal> o gy (Joe Djg0 1) g gy oS 5 S0l 3 ST
e ol o adoje sl g, 1000 5l lisee (sl by, g lagSis gy 4 al po 1 o S S5 0 12l 5 S5 )
Sl o Ly oyl f Jace a8 al, i 5o )L (lzr slasigy el (ogian g ot 5 5 ol slagsby, el
Oha sla by, elngatoils (10,0 (gl Seail (gl g (58l (6l 5095 (slaeli ol Lol il o iy a3
Jae Sygmo il 0 0yl by glgl g lacusgame 5l acgaze S5 Lol 005 (san 1,3 Jow saims Calgs 0 a5 o ,0  Lgiuas
S5 0 Syl 395 3l Sglite prhaws ciises (la by, 4z S .09 wgi asly Jags g5 5k 4 Wil e g 9
5 Sl oy (aoms Oy g dasme | el g it (53l )lS 395 4T S g5 08 S o0 el |y g
a0 45 g 2 (sl IS (51039550 5l onlic (pnizrad g Cand (B S395 el &9 4 (S0 8 Sy
Lol Copotrl Pl s iy 035 )5 a5 90 (g0l

OO ke Jds 4 (6 SadiBge el g g piS 5 S D9) 039 6l e mig e S (S (S, L Al
Al g b oo g 5l b as g (glo gy 0 Shae WSDL L. ls (g3l il (gl (330 g oo st
Lavools Joce bl 5 cyjske oo s UDDI oo olgiior 5955 WSDL 5l dasi (lyy lins lisoss 5 Q0S
Gl Jol8 5k Ay i (g (Sligy S (Slasaiails 4 g cod ool 0328 & jg0 4 jei el i (g3lwosly
(5090 Ay (gt oS 5 10 il o i3l g (Sl g s Lo 030l g (slaf3dle 5 oS Ll Sl el 0t ool
il dalys Sligios cilise loojs i il A5 Cel 0dd oS 0aiiS s

Py 09eS SLidod S8 Sl aSlo 53 9,5 (o0 D90 g S S Sl 2 la dnwg 10 BB iy 09
50 352>g0 GlLaludgizme 4w o i liiss puls WS o wlal WSDL 5 28 L QOS sleacocs ooy di)
s WSDL SOAP L o il 1 e SelS L) (5l 45 ol 15l & g a5 553 (sliagss i3

J,_...S 6‘)_' @L@J}O‘) QJ;)J@)Q“SM)@WJ“UJJ ,....Do ‘.)O 03 ‘_é).xo LSLQQ“’?) ‘5.4))4)‘ A UDDI

' Feedbacks



£
Sl s olanead ) g )l IV a8 55 )1 8 ax g5 050 I gy ST 50 gy oS 5 gzl g by (S
SISy gro by a b 5 lejle o eslid

sl JES09% plod (o8 & (a8 s Senl oad o0l )13 L e gz la G 50 oS w0y lagmg e Ell (85 k5 5o
@l slaghy) jlesliiul Koo Bk il g 009 (ulidh (lwd 5 (plime sl jl ool pilins og logmg o oS 5
Ol 58 sl Sl (5Siee 45 0092 lojls (ool st (3357 (sogae dieil (ol o 33 (g S 29zl 5
oS o gy S CQle )3 g Laguagpe 225 15 (60 ,Shoe nd (Slagaioil il (Sluiiy il 4l 3l anse;
ol 0025 4185 L5 53 g S 5 Sloosz i (P 3 oS S sl IS 5T lallS ol gy 5l o5
i 351 0218 531y o5 0 gy Sl (Sl Y el 8 po gy drgi b plojem gz lr S &S Jj90 0
ol (b Loy S 5 5l 48T olm g, S ool S g uag e 10 S979e Sy sl L ey g3 5]

Sl sl S 5 dngs gy Sligy b ot ke 08 po gy drgi Al po (5 40 |y oLl pl atlgi e 55 0LS
Jad Lo gosvzos O.Y

Slone legdgo Ly a0 maalio & (S 5bo a0 5 il 3u8o5 (pl )3 o0l 0 )50 pedlie iy poi 4yl Juad ol 5o
(ol wozilr 5o ool 3590 (B, (i a) aly oo (5 )lone REST S (5 lone e gy S 55 00203 g oo
S 09 So g oS 5 Slr 3790 Slats; (B (s 4 b el )0 s w35 0L

ool ol s 00 e (sloelS 30 ez yes S 5 (slooS 0 dunglia 5 o (6ly lnpmSLs B jma b s gadls
355 b o S Sl Fhns 3l Sty oS oyl 1l le ety (ol w85 8 G5l g dalie )50 Lo a3l
el S 3l (Sleiiy olojl yo ekl el e 5 Gl ecsile)lS

g Lo gy Elgsl S 5 s (sl Ll ] 4 g g pmaS 5 ool e sloolaus g o oy, 5l (So 0 lois a5 Gl
3575 SOAP 1 (e 09 lagmgrm woS 5 (595 52 088 (B2 sl 2512l SOAP 5y (oo s RESTHUL 5l o
3l a4z ) RESTHUL g (slo gy S 5 sl g, RESTHUL (sla gy 059> (35 wanr Jelo 4y 5 axils
oSl eflow Cgz)la 1o Les Sogy o (frimo Gl g lojls grlas 5 oslitinl b8 (izran ooy 1555 5
o D90y ol 0¥ Gl gl Sl g0l i 9 039 SOAP y (e (sl gy sl 8 w97 )lz 0l o 2

D9 plxl



SOl W9y (S — pow Juas ¥



A

doddo V.Y

9y S B (F55S (Sl Crizmed (o LT g S 5 S Sl e g gy el b 4235 (sl Juad o
Nl (Byre by, ol dslie (6l o aSll (B0 9 (Byre
e s | 09l 0ad (Syme sla by, Wloads S sele g (o g i S 5 (59, 2 (Solmm Dlidos oS Wl el
g Yg—is o y e BPEL g WSDL U Lo sla ol any Lolul a5 sixio sl i (S 3905 el S (5t 93
S5 ol el 2 odle s se ol |y g S 5 egian g s OWLAS b oS SadlsT 5 pline slogsdg, 650
oSy Sg—tp |y sxio Lo f>oly o Lo gy S ..\_..'—ljs B 4l o s )lexs 3l ool a5 ol Cooal Pl
I¥Je
wpd S Al oleiiy (e, o b g gl Al Geiod pl I ol B 525 slabg, leogiaS 5 o tlle 4 azgi L
Bl e bl ool 5 (&2
03z Sl B ST 4 g (Sla g oS 5 Wig, 9, (b 3l sl SraliEl o 50 39, 4 59, 09 (Slo g s ®
ilos S5 il )l Sauzmn ol g ade Gl gatin ool golpiinn slo jbe, el Lol il ol Jouus
e L Gl g (685 Sl g g (6la g pe Lo j 5 S Dl i 00l il f (gla by, (B azgipae ®
Loy S 55 5l Sty R0 Sl & douag o (Sg 50
o5 Gl sl S 55l slaiciy Cuz )Y Dol a5 (oS 5 b, dll 59, 2 (9099 Sl
el oy ploxl sl o
gy Sl g S 5 Jlg) > 5 Bmag e (&S la Sy 4 B axgipas
S5 lids b cogae il Glojlu slaJoly (sl oulidlins 5 olixe slo g, sl oslil 4oy @
9 aS Syee o LPAl el Gilise (BFanS G pae g GBAnS el oo 55l iz (33,5 ol (s ool
Oloslaw el (5 Sow g ..\_.41‘50 Sled 4y ol aile e sl ol lo o3> lals Sbesle sloslolie glojlw (sl J>ol,
Sl ol porr olacusgaze b bayloslu (sl oline (slo g, 5l eolaiwl I ol aila L:oo—l Seaslay Lles
Wb s ) 5525 slagylojle (gl oolitnl g (yas gmio S lBaS by, )l Boa b g la il cpl 4 oSl jlate 4

(w0035 2 (32855 (pl j3 0ol ALl g (sl ]y 5 el Bu



4
O35S a5 0 L g (sla gy el S 5 L5393 dous dn gy 10L5 4l Joo & jg0 4 oS el (oS5 )"
"l g0, Shos i (slaggateils
U g gl gy e oS5 gy ool 000 1y g (gl g o lgil oS5 il ) Jao S jg0 4y g o ]
52l 3| jgdaie pm s MDCHES ezl 4y, (Model-driven Composition of Heterogeneous Service) Koo
g s oLl g Loy ya5 Ol ool 3 g ol &S bS5 g oolaiul 550 (slas sl o )0 by gy 4o
g o0 465 MDCHES Gzl ¢ 30855 (ol )0 (g, (ol (6l 00 (B y20 g2 )l 0 (uiad
oS 0 0,Lsl MDCHES i, (slocalls &y aalsl jo guios ol B 51 Vb Caogs 4 azg5 b
"l osbsle Joce 5l osliiud U lojan g0 4 SOAP e s RESTHUL G (gla gy cirogs Cusbls =
solpiny
ool s iy S5 e o oyl (Sl 5 SEMS el ks oS 5 polie sla g 0 ks Skl
S 5 i 53 slagy Sl 9 o ;e o @ s0laiing g s edblie Ja yo " odlad ol e agge
oMY
P SIS ;b slamgrw anazg LL p)lS Cule s a by (295 50 g slagmg e gl ol
BPEL L 61y glamwgs sl oalital b oled oS 50 gy
S 45 (55l 4 L g 5l S0me ool Sl 31 it &) (AT (oS 5 g ol il
255 518 0slil 5 )90 (gan oS 5 (gl gl Lbs) ) Wi g0 355 S po gy
F Sty U5 9 S5 Jlgy (Somzmn S5 Glm sl osblin Jae (8yme g &l Jae (55lons oyl jloslid - ®
odl el 2 9y (ol 50 &8 5o gy g (6l 0o i)l 6l S0 (e 4o Slagag p Janzee Dy
o Jas au Vb elidl xdas b glo Jaw Jiowd Jolpe & jeo sl (Lo VYT idy o a5 ally Joe 6 lexe Lol

Sl 2530 o g (380 Chnogi O jgo 4

' Metadata
" Activity



g eSSl S S s gy Sl S 0dle (golotiiy (ibg o eoliil )50 (sl Jure 3l esli oS L
5 o 3o ol ol sk m 53 10 w09 4185 5 50 55 ol s (sl Shantead 02 23 5 0l n 113 i o 51,
MDCHeS 55, 5 ool sl Sy 58,5 -1 0 L aelr o970z (Byme & i) (50 00705 lalllae ploxl
3530 glisJos 5 S 5 Slojle dangy Ty Bl o9 il 1o (saiodinlg gzl 5 550 Srailie (g jlone a3l o0
4 bgype (sl )5S g S5 gy ) (i (ol 50 ol 3 505 S Ll 31 Ll o9 oo )| s oyl o B o 5o 5L
sba)ls lyse 4 MDCHES gzl (slajle o 55 5Ls 9590 lapia 080 (B 0305 olod SIS (o & Sl a5 5 58
Sl 00 0Ll Gudzd ol o 6’1

P =S5 Jole A (AR LIV S oo (g5 Ay e g lone Jgol JMDCHES oS 5 by, el o )lil oS jsbolas
¥ ad o oad adlf glagt 58 5 8,5 o (o TF iey 50 00l (Byee sl Joe hass Spgo @ (g oo |y 2ozl &)
s 008 @ ool b b e e slapts )55 adly o

35 0 (Byme gl (ol 55 glads (lgie 40 &S MDCHES o) (sl edlolie Jao (By2e (o Juad ol 10
slodalse s MDCHES Loz Lo call 1o 0n3ls 1 o sz )Lz 0 ooliiu] 090 (slo Jao Byre 4 0,5 o )8 oolil
=l e S o0 0 % ”J‘."‘“’ 6}?.)“"’[5)?” )8 Jto leonds Ll hg, g oSy g i (sl iples Caog QT )° 9990
Lol (byme sl St ol 5l et st 00 a5 (s0leiing gy sloalll ol sl 5 o 42,5, [F] 5] e
el 25 7% 4 Joo Cnl o (GslgB S gy IS (il (b bl oslit 55 ¥ L )5 dengs

(el S Sy o 858wl e ol ml el Y°L\iﬁ) o 0 8 i jskile 4 (g phe 8,5 (S yadlip aaB 5"
el g o8 0550 5 (LS (gl g 00,57 66 Shggy ol 53 Sl o3 gl jolite (s Bl Gy Haes So L 5 (5 Al
"oy wlug, ol o j9a g 40 deaie b (6lgr g Ol (i Sy el LS (imen gl S (532, 4sby

Axgh @A Cewlgs )0 L8 po g S (lgie g ool S8l (639)9 Joo Dijge 4 (soleiinn Cox il 40 saiejls oy

285 el 13 5 sl o el LB Jae &g 4 dawg anT 8 bl 50 gl e 0ol

' Model Transformation
" Event



O

O gy oS 3 drwgd gl gl eslolio Juo V.Y

E—oizxe (5l o0 oo plol il Joe o]l oslaiul b 1) g (o pung poo £lsil oS s MDCHES g, coas aiaS oS jebolon
pe=lools 4l I gl oolalote Jao LB o1y Y il as Leg] e 3k 0,90 glaz LS sl Y (Ko b (lo gy (55l
Jocs ol e 0 00l Sgugy 5 oSS ios ol il bl g ot a8 5, [OY] [V DN - 151 o o) adel o)
S o gy S 55 gz RESTHUL g SOAP ;e g (glo g oo slrgiinjls (lojes Gipogi <okl ol
oy B9y Sl oS 5 polis 1 by Sl sl s ()1 55 39290 00t Ly a5 b5 | 5 polie aimen g 8l 1,
o) oot B 5 J s 551y Lo T ey B 09575 o000 24 la g oo S 53 05les slancSDl obos Jote ol g oo
Lol (gladiges 1 <850 mgrw S @ly 8 9 00 plonl (gulil 4 p WS 5 45 A8 (o0 Ao ol (slaSDL
Lo DS (ol 3l aised ;0 4y g oS 5 Gla IS (e ol oSl 4 958 o0 LSS e (5 005 (B2 ol
Ol 85 IS oal Bl a8 (5ilgB bl 2 S (l ) oS 5 oM G S ) 09 g0 1S S 5 paie

el 00l o gy oS 5 Do (59,13 5l e argi | Slaiiy sl UML i 5 Joa

B o L Lavoblio (pl ol s o gy 40 glooslolio (10933 o line gy oS 5 Sl 19, (55l 5095 (S jobo @

Ll oo 3 (28,5 S8 g lyioo b g 9950 w2,3 OWL" L SAWSDL jf oolictal b pline Slarogs
ol 309290 Laly; (13,5 i g oS 5 )3 o3l )50 (Sla gy sl Collad porde oIS enalis (225 )L
i 5 oline Slaog (sl 4 boslolie 51 ookl Caje cdl Cans oS 3 o9y 5o 5355 e 4 50050 b oo 5
Cudgize adal ) ol o Lalejlu a5 ol (69 M50 4o ol cwlids b il &y 5L pae Slojle sla ol jo cwliss

WS o SoS S 5 g, i o 4 (gl oololie pulae 3l ool adly jo .55l

o=l e i |y FouS L lagyl LSl ey g oS 5 (sla DS MDCHES o, (sl oololio Joko sl V-1 JSCs

e VY iso 0 a8 gy ol o eolaiwl 5550 sla Jaw o el ool Jow UML) 5l eolail b IS

' Building Blocks
¥ Semantic Annotations for WSDL

" Web Ontology Language



oY

Joe a8 Lol 5l ol i 5 IS Joo cnl Jisbs ool 2 ozl oal (ol 35 slods uizpan 5 wigdi oo
Sl 0 0ols 1,8 513 s 0SS (nl 1 09 oo a31)) BPEL Jle job a2 szl LB (oS 55 0l b 2ld o295
sz S p 2l Joe o Badl adls @il (295 oS 5 0l slagaieils b Jae ool pobic oS
aslsy oS o sla' dasie g (sl oslolie Jow ol 5 oS3 Sl oM Cirogs 4 aslsl o il iyl Lol

D9 o

Zodles
lEOa..;L:_f.- R iy u—"—"h
Q>|9Li 1 ‘EOA_.JL._TJ in in %‘Oa_dl_._fj
.noo1.n 2 -
'%M’:_._E. = & L = & I
o ool alawl r o5 Lal r
Qﬁ;_,_; Q>._§_:LLL,3 %._-‘;-_:LEB
&.50
Q}u—“ﬂ e R LY T 1
I‘:,..Lf.l "_ﬁ..;b
r'lihl ﬁ 1' N
1.n "|"| 1.n
_ d 1 N
=T H'\ TP Ba s
| ! & 15
1 |'I ©
1.0} j1.n & .
£y
Lo .
e &.5.10,
?Oﬂ_..ll_n_:l Q>Lrujnbl
& .15
f* o =l
Iy
& L ali- sy .
sl pb- gy D g e sl
iy’
B0 3541 i 58
QM ol s

ol gz ,l> 50 gl oololie Jow Lizlu V- S

" Attribute



oy

odlolo Juwo Wlbli )l g polic Cuogs V.YLY

29955 Ol ] 63575 B L] (S 52 15 3l o Joe yo 99790 S 5 SRS o & (15w (5

o0 s0 S QT Slhdasin iy 4 ddldl
4 Lgiye glodlolie (ollS aie Sl ol 4> (siieaisg (ol iy pui e pegie o LS ol f el ®
63959 b Lol Wigs e S e Cdlad S5 4 (S (gateaiiig b o gy (olesl (nl g g g0 Jol 1) g 0
ol 2 S 5 99800 9e S gy 3l oS adsl Jolie ol Time Sl pspie ol 5l eslii) (glite sl 2
a9y sl S 45 (S 9el a1 B (il 53 ) 35 o0 JSE adyl S5 Jhe )l (500 (e | setinliy potie
2 e iy wlp" S g slp Sl jeb 4 pnS (catedinly was go CulgS 0 355 i 890 <5y

@ )5 goads Cawlgs o (gaieailsg po (a0 so CunlyS o 1) rdle 9355 9 i g5, delee Ll 9,5, slagareansg

F380 Ao po & aloge S 5 Joe psrde (nl b kS Ghyy weldl 50 5 058 e Beaie woszla 0 3g2ge Sblite (Jled
05 pll GRS (i dansgs Wl o Solled 2 a5 el (] (2 S il 9 09,5 o0
(75 Sl 6355 sla el )byl g9 sl b anlils 1) o le collad (IS slaaasiis
@ a5 Cal LSS (S anlil il 0s2g (golpiin Jow Glo M eled o (Shg 90 oy r:_l; ‘&w o
J>e 10 g Cel paie o] (gl ooy s Al Kl o2 pb .09l g0 ooliiwl yolic alS” o Lol oS e
M ple jo walid Lo 4 aasin 9o (pl (Byme 5l delsl [0 0,5 o )3 colatul 590 g
oS o0 (50095
2 S5 yolie o LB o (ol Jule lsie 4y 5 ool ol al ol suiasinloy Sy Taichy o
Sl oage ply cpame ailsg G g5 cudlad o oSl ] (5,8 090 e solitul Joe
Sy oxb g oSy Samgy o5 bl sl oS b Sewll Wigo s 2 g5 ey O

2 Gl I g e 0,038 (Aol 5o 4o wazme ool glp oS e clad e e MDCHeS

" Activity
" Well-defined
" Functionality

3 .
Function



Of
ailog b oS e collad Jlo job 4l oad oS5 ols (gaiealg plonl (gl Sl Codlad paie

sloJae ol osds L85 e 555 5 o g5, dowalsr Loy 55 Seeasl slacllad 517 aus (63,406 "

Ll 5l g g0 053 oozl 3l Lo e (550 50 oS e Codlad Sy oS5 lgy (e 50 00 00l dxgs
oad agt 8 e slacallad 6y 130 w0 o oage y omne dinbig 5o 5 Cullad ya oSl ] b b &S
35 e 35 o sl ol Y

slp o jlabiul (aSls ;o oud (Byme (anains G il odlad pl (Ganaies 0x S 0 (Shg cpl il
dgli b g @l (35 5o 5 Sollad aiS el e sy (g ol 31 el [0¥] Tt g
2 sl a8 sl w3¥ calpls 09 oo adliinl )5 s ys (ganeaisy sl oad (Syme ail b
QS s 3 1y 0 Jailil ddubs g3 tulgs 0 (sotedinlsg

baabsy ol plomil (gl cul (Soe ol s oo plomil 1) adlsg S Lo codlad jo 2 2956899 slo il b

ol (g > —(639y9 oyl all LU 0 (295 —(639)9 byl Dlite gladcgens

o plyaaby ol aS aiiis oo g (soges oyl L

L. L P . v .
loeln Loyl 0n S 5 35 (S (ol D9800 (Byxe iply (M polie CIB s Cllad o (295 5 53909 ¢ Pl

maie SOl o b SO L Wl oo cudled e o il o cdlad WDISTL 29,5 5 (699,5 Slaple lgie 4 aS cdl

83938 Olamie 4 (aieai g ol alowl (gl 4 el soges slo el by ol ply IS il B3| o (29 5539 ol

ML‘SO Lbjw‘)b ral.' 9 &9; ‘MLM: 6LD=LAM QJAL» u.d)'ls Q"‘ n.\.'}«-d‘so OQLM‘ g_?ﬁ)’

plo Olgie @ acgamme (pl .l ST 5 £g g ol Sl Glacgeme Kl aaseie (pl iyl pb- g6 O

Al o laibinl & j90 4y b o il b (6Kl 09 il )| jo Colad paie b (29,5 ol b (59959

' Type
" Industry Classification Benchmark (ICB)

.
Message



NN

o558l i e Sezs s s snge |y Colled S (sl Cudgane a5 ol el LIS S LS ! i
535 3 elleb (sl Sl b 4 il aBly Lanoma o (EAS el (0 o8 5 A 50 (6 g Sy oS ekl
IS Ol @ ade S Sos Bib 3l g cedl e 035 b o] by Gl (S a5 0l dgzy SOb 18 ol
ol sl g b sl s slaaaseine hls LIS ol ] oo Jlons dy 2 ol b Lo o S0 ynas
ol 5 bl o sl s mdly o S Lol lgi o 285 el 4 el iy oo ol e ol il O
ailsy SO 5l G b S5 Wiy go (R paie j0 09 s0 03938l )] cslbg 4 aidsy G wlad paie b paie
Al bl yo collad paie Gl i b So L wlgioe 8 paie j8 a5 Lo (poy il il onge 2,
o9 ==l3l Joe 50,5 Jas (gl o5 aiiin el polie wlboals Byme Jlo 4 b oS 1 g ply «oodled paie 4w
g Sl Joe Sloml g g olye 10 U wigd oo aipo (ol o a0l Bl gy 2 4 by lans Lawgs

2,5 318 oolail 550 ¢ Swls )5 Sy

S o yge o e L2l ooy 53 (Bly g S 035 0813 Jsiee dly 53 0aiS el a0 el
il Bl o Tl g0,%oage g1y (2 ol g oo el axdls |y (2 oy sl solod 3,5 ol 3 i 00T pals
WS el lgie A Wlgi oo )l S Jlie b dy il Lol o 28 Syl e b S5 L Wl se 00iiS (aeb o
Jobs oSl jo il L)l o 0aisS el S ) i b o b Wlgige 5 B e ] et 4 S i

el Cpllg opl il sloaaseine
Loyl (sl 5 9550 g s el 2 008 0038 ol (ol o el iy ol oy duaseiin o iillsy ©

el Lzl ey o

S0 7l slagaieils Gl oS Sl g g So ln @) ladatiine (ooled Jold g (OIS imgpw
55 8 Ciogi Sl 45 sl slbaaseine ol (IS nl e L5 Lo e 53 g o Sls3,3 sl BPEL L

' Role



g

séﬁ_w‘;o asls| s..\...ul.u Qj}}od..ﬁjds‘st)}.ojojowu,..uouitb.byﬁuﬂm?‘nb sw.n.:ﬁ Qud> wsﬁﬂuw 005)'51

000 ealS (S L3 )] 9 955 03938 sy paris dy bogyye sla Sy b 5 sy 00iS el Ced w3 T 51 e

U‘JMQ_" 6L®=\_»4M M‘)‘)J);\'v JLMJ)& X" ooL\. QL...J 6LD.L)L.4)‘ GoLo.a 6‘,» u.]l? u.i‘ éé;)‘)ﬁf =9 9

g pb g awlid

o9y E95 5l Ly e 03938l g sl g (Sla gyl hliSie £95 90 Sl ¢ g £ damiie 19
Sl RESTIUl Gy g £55 91 b g SOAP o g

g g0 pll gy (pl Jawg a5 el ol addsg SOl ailog

Zedl Y.+ 4505 WSDL ;s Endpoint aslive .aiS so oyl |y g (g oo url aasie o) L,u_)al

ot S8 ol 4y a5 ol T llas 6 SOAP ;e g sl g 5 ddeiie (il - e pl
RESTHUl 05 slomg s 19 9 9955 S35 i g s (o295 — 53909 sloyally s URL Lol o
s Js51,5 pSin 13 45 Luagy o) sl (PUT GET, DELETE, POST) HTTP slouie 3 o Sl
s oS Sl ] 5 (258 ool U9 045 Sl S5 oY 095 o odlistal gy Gl slo el ol
9 Sl Slilos S plond @y 306 g5 RESTHUL (glo usg o a2 s SOAP ;e (slo g yms a2 gy
B9 s (Byxe ey e 13 Iime (g 99 Glgie o Slilos 90 b (cug

~6599 SLa el b aegozme il (IS (ol SOAP 5 i sl gy 10 19,5 539,9 syl b

wjj_wURL o|)_o.€b a aS col gss“.h).«.c‘)b Adc gm0 u]y.c mRESTful Lgl‘bg}“?ﬁ)“’ 90 9 g L5>9)‘>
Ngd o Juo ) HTTP glovio 5| S j2 0
09 Lo gy (sl 0B g0 Joli 9929 D90 13 1) g g (siwog BB oydl el )b ol o

' Uniform Resource Locator

" Method Name
" Operation

)| JJS)lf.c



N
o3l RESTHUl (Lo gy o5 5 cirogs (1 45 0l WADL' L6 Lol b (ol (5 L) wsly
D950

= Slasaiails (o 03938 Ll (goleiing LBy 45 bl 3 aiS e Sluty ooleiiiny oS 5 b,
ol 00l 7y dne 3o ] Lrﬂ Syl e 4 ios sl S 3l slesiiy @l ) (gt (60,Sles
Hlas ke G955 slagganeils

=l oy 5o a0 150 g (g p (3992 (i )3 Glime ik 1009 (o yiwd ;3 (e

QMWL g e dadeiin o) polie 295 g0 padeiin g oo 03 nals i & 4255 b (e
2l (1)l 5 (V) g
QYL g o b daseon (gl ypolin ansl 00 @] g yor CopieS lim S 1S fipe @

el 00 at5 g o 00S el Langs a5 0l (V)b 9 (V) lawgite
Dy A el 3 5 i iy Bl Lo 50 g o Sy 42 45 Mt (5 palic gy 5 00 (pnals ptic 5
Diloads oals ylis V=Y S 50 K5 oS sluil> bglas b paie 90 () 50,5 59, bl slo S5g (slo e
P9 ae ad > yile 8l ealaiul b oolalio Jae jo 0ol Byme sl WS bl ogon s ylae VYY jidy 0 a5 jsbles
=Y sz Loyl bl oy o0 5 oslolie Joce sl o) s gt glys el 48,5 IS5 MDCHeS gl 5
Ot ) " s (53 4y’ (sl (Gl Sl an S5l sl ol 5 p0 agzrge polie S plai ) Cangy
...\bQ‘so
Olgie a5 S 5 polie 5 oloml s (B yme Gla DS Gell (ol (35500 a5 el (] 2 (2,8 MDCHeS 3, o
0958l g a3l S ]l il oo 00938l ] b 48 > Jlaxe Jawg oS 5 plonl 51 LS e WIS e 5l oladiges
Sby s b g oszibe o edliiul sj9e 9 g 3 0ud ;e Sy S SRy 4 4295 b P 4 polie o>
Lo S 00 zybae LB any g b 0505 oo 41,8 Baid (il 55 0 03900 10 gloygo 90 4 ] sl s

S5 plaml § ey a8 (olie o o g cpslelalo o o oo Lol 5 4y polie 3938 (6l 48 Jlase 4 ls S S

' Web Application Description Language



OA

)‘ u)_?.‘o J_..oiv 05_7d p.u‘b ] u)za L paic QM asls| LY )L..t ‘J]a U9 4:....43; (h.)l?ﬂ».)‘ )13) (S'LL' &‘f 5o LS’LQ)
23 S Sy sl Sl oY szl ol (350 4 (g0 g (p0d LS L 09 o0 SET ug e paie
39000 el LS L gy oM Lo 4y 4z gs b el 3Y adls] 13 00,5 oSS uagpe paic (slodasiiin wyis
A il gy Lol o 40 Seg0 cwwu polie o 10 WA g Ol owwu aS Sy VY S
Lo 45 (S po Sl gy 103055 S35 play 5 Sled (G155 S99 polis T s & 5 955 00938 Jgar
Sl yo b as o S0 yolie plo g wigd oo 03938 MDCHES 60iiS el s b Sigd oo adss MDCHeS Gsz >

53,5 (50 59
solaiwl 0590 s Juo B0 YUY

2 9 39S e ool S5 51 5B 52 50 pla e g S s re S F sy (S 2 4l sl MDCHeS s,
Sl b 2 e ool s g oo (Byne F b 0 a8l ;5501 g o ok 5500 & S 5 w3 b
00l Byre Joe A 1 SO o y0 oolail 5590 (66Ul V=T S ke so plol VY id 0 0dls Bie (gl oolalie Jue
38 bl o Jos ;o sl gaails el oals JSis Lol iz Jlez 5las oS0l cpl jo s o ioled 1) s ol dal

S5 50 g i 05 g0yl B 0dlid 550 Jas ] 4 (slargs



AR

Functionality/Activity/Service definitions

Functionality Activity Service —
{name { activityid { service-id,
cakgory inputMsg-id, provider,
outputMsgid type of service/
ro yolis Gy i
Functionality Constraints

constraintxame !

{

input={ /*name Linput defined here */}

output={/*name l.output defined here /} GL“Q')S

={/* roquired QoS of name I defined here *;
7 (o ' ! b guoainbsy

Global Constraints

constraintglobal <name>, <category name> —_—

{
input={/*boundary input of composite entity"/ }

output={/*boundary output of composite entity */ }

Sl LB Oguze
gos={/"total required QoS of composite entity */} \_’/

evaluationFactor }

Data & Control Specification

/* Inthe format of Predefined Grapk %/ ——
\_) g o3ls by oy
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' Data Flow Diagram (DFD)
" Control Flow Graph (CFG)
" Edge
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Functionality definitions
Adefiming Runcfionality names & relafed cafegory;

functionality {planBooking, *.Adrlines,
fungtionality hotelZhuttleBooking, *.Hotels,
functionality eventRegistrating, *.Trawel & Tourism;

fungtionality carBooking, * Automohiles & Parts;
functionality weatherForcasting,  *.Internet;}
Functionality Constraints
A defiming bput, Cutouf and Do of each Runchionalify;
constraint planBooking
input = { depaturePlace,
datel.eawe;
artivePlace,
dateBaclk; }

owput = { plamBookingld; }
Honly one functionality for instamce illustratdes here.

Globhal Constraints

A defining Boundary bypuf, Oufpwt and (o8 of Requesfed composife
Jaacfionalify;

consiraint global * Travel & Tourism; {
ot = { sarDate,

finishDhate;

destination;

SOULCE,

eventhJame;, }

ownwt = { planBooking id;
hotelBooking id;
shuttleBooling id;
carFental id:
carRental id,
weatherF orcasted,
carPiclupaddress; }

quality =2
availability = 2,1
Data & GControl Specification

qos = {

"J‘&”’ 3] ‘V’UJ.’" Syl ;o IM =Y S
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Activity definitions’

A dafiming activity-id. puihg-id Cutprihig-id;

activity PlaneReservation {A03, ER-02, M-05, I-Z21,
activity HotelZhuttleReservation A-09 R-01, M-16, M-27,
activity EventRegistration A-02  R-09, M-02, M-20
activity CarReservation A-04 E-08, M-07, W22

activity CityGeographicalGetting A-08, R-08, M-11, M-2¢;
activity CityGeographicalGetting A-07,  R-07, M-10, W25}

Global Constraints

i defining Boundary mpra, Cutput and QoS of Requested compasite activity,
constraint global * Travel & Touristm, {

input = {
date DepartDate;
date ReturnDate;
string To;
string From;
string eventlame;
boolean lourney type}
output ={
num flighthMum;
num seatMum;
string  flightBooking_ID;
string eventParticipant _ID
string  hotelBooking_ID;
string  shuttleBooking_ID;
string  carBooking _ID;
string  forcasted WeatherOfCity;
qos ={
quality =2;

availability =2: 1}

Data & Control Specification
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Service definitions

A defining Semvice-id Role-id Provider-id amd Service-type;
service {3-01, P-01, 20AP hased,

service 3-08,  P-08, REZSTul,

service 5-18, P-14, BOAP-hased,

service 3-04, P-04, RESTHul

service 3-13, P-11, EESTul}

service 5-10, P-09, S0AP-based,}

Global Constraints
N defining total Qof of Requested composite service,
constraint global {
qos = {
quality =2.6;
availahility =2.5;}
evaluationFactor=0.8 //it should be completed in Selection phase;}

Data & Control Specification
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" Full Specification
" Workflow-based
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GenerateACSM ()

Input: IM;
Output: S,ccsm as a Set of ACSMs related to given IM;

L Sypovea=1}
2t Shotpproved = {Fil F; € IM}
3: For each Fiin Syyupproved
4: Sr; = SearchActivity (F;)
//The main loop for making sure there is at least one <Activity> for each functionality
5: While (Syupproves is not Empty)
/Mrying to fulfill functionalities which there is no single activity for them
6: For each Sp;which is empty do
/I[Compose some activities as a new ACSM instance to fulfill the requested functionality

7: Sri = ComposeActivities (F;)
8: If Sp;is NULLthen  //If composition fails
9: interactionResult = InferactWithUser ();
10: Switch (interactionResult)
11: Case “Fi decomposed”:

//User may decompose the Fi into some more fine-grain Functionalities

// to increase the success probability in discovery process
12: Ftecomposea = all new sub Functionalities for Fi with Related 10(i) and CF

/fupdate Snoapproved




AY

13: Remove F; from Syonpproved
14: Add each F; € F yecomposed o SNowpproved
//search new functionalities
15: For each F; € Fypcomposea
16: Sgj = SearchActivity (F))
17: Case “Abort”: //User may give up the composition process because he cannot
//decompose the functionality anymore
18: ShowMessage (“Abort”);
19: For each Fiin Sy,approvea’/ taking the user’s approval
20: Similarity; = ComputeSimilarity (Fi, Sr;);
/I Removing some improper <activity;, [Oj> from Sg; based on the amounts
// of similarity. It can be done both automatically and by user interactions.
21: Refine (Sp;);
22: If (there is at least one <Activity;, 10> in Sg; ) then
23: Add Fi 10 Supproved
24: Remove F; from Syoapproved
25: End While
26: For each F; in Sy;0.e0 do
27: For each A; in S;;do
/[Fetch related Role with the same functionality for each A; from the main Repository.
28: FetchRole (Ai),
//Making all combinations of different <activity;, IO;> € Sg; for each F; € IM.FD
// by initializing ACSM.DCG instances from IM.DCG and then replacing the F;nodes by
/lactivity; and related IO and R; ;
/I ACSM.AD-= for each F; in IM.FD replace Ai in ACSM.AD and Add R;;
/IACSM.GC= for each GC.IO in IM.GC replace boundary IO of IM.DFG;
29: S,coy = MakeAllCombinations ();
30: Return Sycgy;
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SearchActivi

Input: Fi, IM.DF,

" Ineffective

" Exact Matching
¥ Partial Matching
" No Matching

® Similarity
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Output: Saiviies @S a Set of proper Activities related to given Functionalit,;

1: SActivitiex = 0
Saciiviries = FindActivity (F;.Category);

3: ShuctionaiipNames= FindSimilarWords (F.name); I/ Using WordNet for find all similar words

»

// for this Functionality name;

4: For each A; in Spiies dO
5. If Ainame€ {Spncionaiitynamesf // There is at least one name; in SpucionatiyNames Which
//is matched with A.name)
6: then
/Tt remains in Sy iies
7 Similarity [A;] = ComputelOSimilarity (A;10 , F.10);
8: else
9 Remove A; From S e

10: For each A; in Saciiies dO

11: If Similarity [A;] < SimilarityThreshold

12: Remove A; From Sy ;;.s OR InteractWithUser ()
13: Return Syciviies;
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ComposeActivity ()

Illpllt: Sinputa Soutpul;

OUtplIt: SglobalPossibleGIaphs;

Sgk)balPossibleGmphs = 1/ }

N, = InitilizeNode ();

No.Input = Sy

G, = InitializeGraph ();

Go.Root = Ny,

Setovaipossiviecraphs = GenerateCompositionGraph (G, Siypu);

AN U

Return SglobalPossibleGraphy;

Codled oS 5 0,6 oS 4l B-F S

GenerateCompositionGraph()

Input: initialGraph, Siypu;
Output: SlocalPossibleGraphs;
Siqr = GetLeafs (initialGraph);

SlocalPosxihleGraphv = l/ }

For each leaf; € S;..rdo
For each p; € leaf.Input do
If(Pz € Sinput)

AN O




6 // Tnput parameter is satisfiable and can be removed from the list

7 Remove p; From S

8 MarkAsBoundryInput (p;);

9 (Sinpue == {})

10: return initialGraph;

11: else

12: Saciviy = FindActivityByOutput (p;);

13: If(Saciiviey-Size == 0)

14: Return {}; /[Fail

15: SirstActivity = Sacivin-begin ();

14: initialGraph.AddChild (firstActivity, leaf, p;);

16: Remove firstActivity from Saciviy

17 (S aciiviey-size 1= 0) //If there is more activity

18: For each activity; € Saciiry do

19: newGraph = InitiateFromExistingGraph (initialGraph);
20: newGraph.AddChild (activity; leaf, p;);

21: Sresutiedcrapn= GenerateCompositionGraph (newGraph, Siu);
2 StocalPossibleGraphs = SlocalPossibleGraphs U SresultedGraph;

23:  Seunedcrapn= GenerateCompositionGraph (initialGraph, S,.);

24: SlocalPossibleGraphv - SlocalPomihleGmphv U SremltedGraph;

25 . Retlll'n S ZocalPossibleGmphS;
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M-10 [Citylatitude, Citylongilude) M-11 [CityNama)

=

M-25 (Forcasted WeatherQfCity) M-26 (Citylatiude, Ciylongitude)

CityMarme

¥
=

Forcasted WeatherQfCity
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Funcrionality Name = weather
Soupu = {forcastedWeatherOfCity }
Stnpue = {cityName}

Weather forecasted

Citylongitude | Citylatitude

CityName
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GenerateCCSM ()

Input: Spcsm as a Set of ACSMs, and IM for constraints;
Result: S, as a Set of CCSMs related to given Sacswm;

b

Scesm={}; //A Set of concrete models which is initially empty

2: For each acsm;DCG that acsm; € Sy do

3: Create ccsm; as a CCSM instance and initialize it from the acsm;,
4: For each nodes and related edges € acsm.DCG do
/[Finding proper providers and services for this given activity
5: Services; = FindServices (activity, 10; IM.FC);
/I Discover proper services based on the predefined relationship between message,
/I activity, role, provider and service in the Main Repository
// Updating the ccsm; by these discovered services.

// The corresponding providers are added implicitly.

6: Add Services;and Provider;to the ccsm;SD and ccsm;DCG;

7: Compute rotsl QoS for each ccsm;based on the QoS of each contained Services and complete
ccsm. GC;

8: Add type of Services to ccsm.DS;
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8: Add cesmy to SCCSM;
9: Return SCCSM;
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ChooseTheBestCCSM()

Input: S, as a Set of CCSMs, IM.FC;
Output. The best CCSM for given Scsy based on the user’s constraints in IM.FC;

1: For each ccsmin Sccsy do
2: EvaluationFactor= ComputeEvaluationFactor (Sccsy, CCSM.SD);
3: Update CCSM.GC based on the computed EvaluationFactor.
4: Sort Sccsv based on the EvaluationFactor;
/To the aim of taking user confirmation, interactions with the user can be made at this time
5: Select the max.

6. Return CCSM;
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Functionality definitions

Hdefining Functionality names & related category,

f1u1ctfnnal}t‘_\,r {Ope.nl:'nsmnn, * ., Software & Computer Services,
fllll(‘-tflilllﬂl}t‘_\.f' OnhneResmneSearch, * Internet:
functionality  ErnterpriseResumeSearch, »

. . ., Boftware & Computer Services;
functionality — 1ap,

* Internet;}

Functionality C onstraints

i defining Input, Output and QoS afeach Funckionality,
constraint OpenPositions
input={}
output = { wor Experience;

education,

JjobCategory;
M only one functional iy for nstance illustrates here.

Global Constraints
i defining Boundary Fpig, Cutpit and Qol af Requestad campasite finctionali,
constraint global *. Software & Computer Services; {

input=1{ }
output = { pame;
email;
address;
-education;}
qos = {
quality =2 ;

availability =3.; }}

Data & Control Specification

nierprise
Rmeume
Search
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Activity definitions’
A defiming achhvity-id, BputhEo-id Cutpuihd g-id;

activity CGetOpenPosition {A-19,  R-14, - . M-39,
activity CetEnterpriseResume A-20, E-14, ni-41, IWI-4Z;
activity CetOnlineResume 221, E-14, n-41,  M-42;
activity ShowAddressInblap 222 E-15, M43, M-44}

Global Constraints

i defining Boundary Input, Qutput and QoS of Requested compasite activity,
constraint glabal; {
input=1{ }
output = {

string id;

string name;

string email;

string address;

Image map;

String  educationlLevel}
qos ={

quality =2 ;

availability=3;}}

Data & Control Specification

jobCategary,
positionType,
address, JjobCategory,
educatiop positionType,
address,
aducation
address
address,
educationLevel,
map
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Service definitions

A defiring Service-id, Role-id, Provider-id and Service-lype;
service {3-28,  F-17, BOAP-hased,

service 23-29  P-17, AOAP-hased,

service 2-30, P-18  REBTul

service =-31,  P-19,  EERTul, }

Global Constraints
H defiming total ok of Reguested composite service;
constraint global {
qos ={
quality =2 5;
availabiliz3; }
evaluationFactor=1 /it shouid be completed in Selection phase;}

Data & Control Specification
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10-26 M-41 M-42
10-27 M-43 M-44
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S-01 MahanAirB SOAP- http:// | Booking Average High String from, String to, Date departDate, Num seatNo, Num flightNo, String http:// | A-03 P-01
ooking based Date returnDate; Boolean journey type; flightBooking_ID
String cabin
S-02 AsemanAir SOAP- http:// | Booking High Average String origination, String to, Date Num seatNo, Num flightNo, String http:// | A-03 P-01
Booking based departeDate, Number passenger flightBooking_ID
S-03 Gold CarRenting RESTful http:// | POST Average High String pickupCity, Date pickupDate, String | String carBooking _ID, String http:// | A-04 P-03
dropoffLocation, Date dropoffDate pickupAddress
S-04 LuxeCar Renting RESTful http:// | POST High Average string depature_address, Date String carBooking _ID, String http:// | A-04 P-04
date_leave, String arrive_address, Date pickupAddress
date_back
S-05 GoTrip SOAP- http:// | Shuttle Average Low String originCity,String String ShuttleBooking _ID http:// | A-05 P-05
ShuttleBooking based Booking DestinationCity,Date date
S-06 GoTrip SOAP- http:// | Hotel Average Average String hotelName; String hotelCity; Date String hotel Booking _ID http:// | A-01 P-05
HotelBooking based Booking dateArrive; Date dateBack
S-07 DreanHotelBookin | SOAP- http:// | Booking High High String hotel_city, Date date_arrive, Date String hotel Booking _ID http:// | A-01 P-06
g based date_back
S-08 EventRegisteringl | RESTful http:// | POST High High String event_name, Date String EventParticipant _ID http:// | A-02 P-08
start_registr_date, Date end_registr_date
S-09 EventRegistering2 | RESTful http:// | POST Average Average String event_name, Date String EventParticipant _ID http:// | A-02 P-08
start_registr_date, String duration
S-10 WeatherOnlineFo | SOAP- http:// | Weather High High Num citylatitude, Num citylongitude, String forcasted WeatherOfCity http:// | A-07 P-09
rcasting based Forcastin Date startdate, String duration
8
S-11 WeatherOnlineGe | RESTful http:// | GET Average Average Num citylatitude, Num citylongitude String weatherOfCity http:// | A-06 P-09
tting
S-12 OklahomaWeathe | RESTful http:// | GET High Average String cityName String weatherOfCity http:// | A-06 P-10
rGetting
s-13 OnlineCityGeogra | RESTful http:// | GET High High String cityName Num citylatitude, Num http:// | A-08 P-11
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S-14 GoTrip- SOAP- http:// | HottleSh Average Average String name_hotel, String hotel_city, Date | String hotel Booking _ID, String http:// | A-09 P-05
HotelShuttle based uttleBook date_arrive, Date date_back shuttleBooking _ID
Booking ing
S-15 Dream-HotelShutt | SOAP- http:// | HottleSh High High String name_hotel, String hotel_city, Date | String hotel Booking _ID, String http:// | A-09 P-06
leBooking based uttleBook date_arrive, Date date_back , String shuttleBooking _ID
ing originCity, Date destinationCity date,
time, String shuttle_Type
S-16 MDCHeS- SOAP- http:// | HottleSh Average Low String hotel_name, String hotel_city, Date | String hotel Booking _ID, String http:// | A-09 P-14
HotelShuttleBooki | based uttleBook date_arrive, String originCity shuttleBooking _ID
ng ing
S-17 MDCHeS-Weather | RESTful http:// | GET High Average String cityName String forcasted WeatherOfCity http:// | A-13 P-14
Forcasting
S-18 MDCHeS- SOAP- http:// | HotelCar | High Average String hotel_name, String hotel_city, Date | String carBooking _ID, String hotel http:// | A-11 P-14
HotelCarBooking based Booking date_arrive, Date date_back, String Booking _ID
dropOffLocation, Date drop OffDate
S-28 FindEnterprise SOAP- FindOpen | Average Average - String id, String positionType, String | htto://www.peyka | A-19 P-17
OpenPositions based Position JobCategory, String educationLevel Sa"r/serv,'c.e/ﬁnd
OpenPosition.ws
S-29 FindEnterprise SOAP- FindResu High High String jobCategory, string positionType, String id, String name, h“_P=//W"‘_"N»P§Y'<a A-20 P-17
Resume based me Address address, String education EmailAddress email, Address sa"rlsew_'c_e/ﬂnd
OpenPosition.wsd
address
S-30 GetOnlineResume | RESTful http//linked | POST Average High String jobCategory, string positionType, String id, String name, A-21 P-18
n'comlsem Address address, String education EmailAddress email, Address
ces/OnlineR
esume/[Posi address
tion
S-31 GoogleMap RESTful http://maps. | PQOST High High Address address Image Map A-22 P-19
google.com/
Service/Sho

wAddresess
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Functionality definitions

Adefining Runctionality names & related category,;

fung tionality {planBooking, . Adrlines;

fung tionality hotelShuttleBooking, * Hotels,

fung tionality eventR egistrating, *. Trawel & Tourismm,

fung tionality catBooking, * Automnobiles & Parts;
func tionality, weathetForcasting,  *.Internet}
Functionality Constraints
A defining bypwt, Output and QoS of each Functionalify,
comsiraint planBooking
mput = { depaturePlace,
dateleare;
arrivePlace;
dateBaclk; }

output = { planbookingld; }
A only one flmctionadity for instemee illustrotes here.

Glohal Constraints

& defining Boundary hpuf, Cufput and Jof of Reguesfed composife
Jimetionality,
congtramt global * Travel & Tourism; {
mpmt = { stariDate;
finishDate;
destination;
SOUCE,
eventMame, }

ot = { planBooking id;
hotelBooking_1d;
shuttleBoolang 1d,
carFental id:
carFental id,
weatherForcasted,
carPickupAddress;}

quality, = 2,
avallability = 2;1
Data & Control Specification

005 = {

"y gy ol p'! (599 3L 53 (69959 Joo 3 (slaiges F JSL"
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Abstract

Frequent changes in customer requirements and business environments are the main challenges
in developing ultra-large-scaled software systems. Service-Oriented Architecture (SOA) has
beeb proposed as an applicable solution to overcome these challenges. On the other hand,
service composition is one of the central and most important tenets of service-oriented
computing. Web Service Composition (WSC) provides an opportunity for enterprises to
increase their ability to adapt to frequent changes in user demands via integrating existing
services.

Lack of supporting for the simultaneous composition of SOAP-based and RESTful Web service
in a composite service, inadequate coverage of service composition phases and non-
consideration of requested non-functional requirements for service composition development
and inadequate use of enterprise assets along with extra Web services in composition methods
are the shortcomings of current service composition methods and approaches.

Hence, the main goal of this thesis is semi-automate the process of Web service composition
based on user requested functional and non-functional requirements by using the idea of the
Model Driven Architecture in the form of introducing a framework, composition process phases
and the models used in each phase. The proposed method has tried to support RESTful and
SOAP-based web services by using a Meta data model for describing these kinds of services
simultaneously. To this aim, we have studied relevant existing methods and have tried to
address their shortcomings as well as utilize their strengths. Therefore, we propose a method
called “Model-driven Dynamic Composition of Heterogeneous Service” (MDCHeS) and the

related framework along with relevant composition development phases.

Keywords. Service-Oriented Architecture, Web Service Composition, RESTful Web Service,
SOAP-based Web Service, Model Driven Architecture.
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