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A Dynamic Management Approach to Mediation-Based Service Collaboration Process

QIAO Xiao-Qiang WEI Jun HUANG Tao

(Technology Center of Software Engineering . Institute of Software, Chinese Academy of Sciences, Beijing 100190)

Abstract Service collaboration realizes complex business logic based on Web services and
through which to construct applications. It is necessary of compatibility and consistency between
interactive services for correct service collaboration. Mediation technologies provide effective ap-
proaches for bridging service differences. Considering the dynamic nature of service-oriented compu-
ting, mediation itself should be equipped with dynamic adaptation and re-configuration capabili-
ties to avoid the bottle-neck of the dynamic management of collaboration system. This paper pro-
poses a mediation-based approach to facilitate service collaboration when mismatches occur be-
tween interactive services. The execution model and the adaptation method for mediators are also
presented to realize the re-configuration and dynamic adjustment of mediators at runtime, which

ensures the agility and adaptability of service collaboration based on mediation mechanism.
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A RAZ G Bl BT XN Y inputSynchronizers 3 3] 27. end for
IRZ Y COMPLETED | 28. return false;
29. end if

activity.status ‘= COMPLETED;

HEW,activity.status := ACTIVATED.
4.3 IBERERREEGIHMNIT

IR R R A s AT E B A E T
R R B C 58, BB AR IAT 5. 2
IE RS S5 138 T A S 01 1 PR 5 0 T S T U iy |
— D A IS A B AR 3 TG 2 S5 4 A P AT =L B
AR 6 355 Sy TF ik WG 2 3 T 4 ) IR T

FATHAE w135 3 pir br i iR S IS T
Ji 38 P A% SE 49 /4 7T R AT 8B 43 (execution part). HAK
WL 2 PR, AT R IL T, 1 e xt PY fn Py i
AT TIUAL L 5 & 08 5 285 R T U ) > R AR A 4
M H 48 R R AR ARE 57 R D R e 0 O R B K
Py3Pys5 P, Hth Py P, -+ PSR R IE R B
BRI U activity,—activity,—>++—>activity, B 454,

Bk 2. TR JEE BCA S T AT AR

Procedure executionPart

N &R S ER L p, BT AR B R AT AT IR ¢

Hith: BEEMARE sExi

1. if isSequential( p)

/% AR Z AN e S R [ 3l g ¢/

2. for (i := n; i>0;i——) do
3 pi = subSequential Protocol(p.1) ;
4 isExit = executionPart(p, .q;);
5 q = union(q; q,"3");
6. if (isExit) return isExit; end if
7. end for
8. return false;
9. else if(isParallel(p)) [/ » x I EEEH » =/
10. for all subParallelProtocol p;of p do
11. if (executionPart(p,,q;)) isExit := true; end if
12, q := union(q,q;»" || ")
13. end for
14. return isExit
15. else if isChoice(p) / * PLEELEH * %/
16. for all subChoiceProtocol p; of p do
17.  if (executionPart(p,, ¢;)) q = g¢;; return true;
18. end if
19. end for
20. q=p;
21. return false
22.else /**xJEU ay—=a,—>—>a,BIG5H =/
23. for (i :=n; i >0; i——) do
24, if (a;.status= COMPLETED)return true;
25.  end if
26.  q = union(q.a;,"—>");

Bk 2 AR B R — A A AT AR L O
e 7R T I R K A L ERAT . X T AT AT R
(362 6 1 2l 45 HAR 2S5 NOT_ACTIVATE., WK
HAR A& B N ACTIVATED, itk & N SUS-
PENDED i 8l , AR N 554 RUNNING. X} [
F PX AN PY LA BT I RS B SR P
Py WS 1 AR SRR X 28 b 1 3 G 7 5
SCHr R PR P 4 i 2 250 B T AR I TR 3R
P FET& s 35 A i S RS N NOT_ACTIVATE
w#% SUSPENDED . i /& J8 8 2 1M H H 5 26/
&8 R AAETER S COMPLETED #3953 -
U] 254 i35 Sl Dy AT AT I A A RS B T A R R
Py B 3R 18] 25 Hi A5 B 59 SRR AR O mIRAT IR Ok
(Y 1~8 474k BRI P I o A7 7R 2 25 1 Y IR
R ULy 328 4 L5 1 IR RE IR IR (815 9 ~ 14 A7 40 3
IR T WA A AFAE— DU AR TR L 5 5F
P T R B T B 45 5L JF R ] 5 15 ~ 21 A7 4k Bk
PELEAG AT AE — U A PRI T AR S DR [l 3%
TR BT 2R 7 DU GR [ o A 8 4% 254 5 R0 Y B
Je T 3 Ak FHLRE A 35% Sy A T e 3L A o TR R SR T S T 3
Di s BAERBESRE N COMPLETED i} L3R (5] 4
A3 2 (9 . S0k B I R SR 9 O G om Dy P
BRI S ECH
4.4 IBLGIPUITHERERE

15 58 & E A S BIPIR S B s L Z )5 i
B HOEMEREAT A AL B 4.3 TR R IE R S
T2 JC i S B 1 AT SR O AR R 7 T LR A AT

T T A 1) T A L A TS 0« 3 P e E L
{1 TE A P A 2 LA B S 1) SACAT DR 25 1 IE A PR A A
PC i 2 B TE B PR A A 32 B B A LR IR 95 U7 2
[ 2 75 A7 A 280 T P A (25 0 R AN A AR SE B X
— A A AR AT LA BT ) 1 3 IC A I AT

i JC A A2 SR LE A 1 5 A B PRI 224 i 52 1) 72 R
SIAT I BE 6 1E s 3t 52 B -5 B IR 55 1 9 RS2 L
DRI aHe i 5 2 ) 254 i 52 491 P SAUA T BR S R AT IE 1 VA
A BIFE AT AR A TR o WK 1 TS A S B A AT
AR 2% F MR 55 WUT5 e it 24199 99 6« BB 5 e S 1) 4 iy
F8 T AT 0 23 4 3 T A5 B S BB A T BRI A
K T 25 LU A2 B

(D S BALT B o 09 L) v & T A IR 2
AN NOT_ACTIVATE % SUSPENDED , i AN 7#E W]
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PATER S B35 Bl A HOAR A BB O SKIPPED. B
Yactivity € I;.Syu. T N\ StateO [y Cactivity) =

(NOT_ACTIVATE|SUSPENDED) A

activity & Pi; U Py
W ,activity.status = SKIPPED.

A P A B Y g TS 4R S TP AR AR A
i COMPLETED )i 8, N e 1A J& T 7] $47
PR 43 DA T 1 7E 24 i 5T 5 S5 1] b AT 3k B3R AT
FIAGRPIR S SKIPPED % £ W1 T 3 # ki iy &
AT

Wb T SKIPPED (91 3l 2 1 B & 3% 1% 3l »
HANE T AR5 1 e £ 53 b I 356 B 52 B il 55
JIr st B9 B AN S WR 3, PR e 5 A L R Bl
5 % 52 491 0 vk A b T R

(2) X T4 —A> 0] AT #8419 K 36 8 R Bl s
Wh 2 RE % TE B bR 3 BT T T T S I Rk 28 A I Y i
5. BARmR &k .

%t F activity.type= SEND 1% 8l , % activity’
N activity BRI B 5 305 B B activity’ =

activity.synchronizers.

activity’ status = ACTIVATED (D
Ja € activity’.inputSynchronizers

a.status = SKIPPED (2)
activity .variable = NULL (3)

Y Jactivity€ PM U PYe  [al g6 /2 B3k 3 44
P, B 23 Bl 0 I AE S PR ia A7 A 3 P 5 T
BB RIS B A0 (D UL T %3 B T K
B ) BSR4 0 B R 58 B A5 PE (2O IR B TN B
JITAR AT H2 O 2T BN R A AE R AT (U R 25 Bk
T 135 Bl o PR BN e 46 055 3l TG VR A LS 1 RA T
A COMPLETED R34 1 45 4 (3) W 156 B T 3% 7% 3l
ST S 35 W A S A S 132 4 7 2 A v s o AR A
XRE %I Bh 78 SEBRIE 4T HORh JC Tk 4 i R Kk 3% S B i
55 P BT B R S BB k. 25 PYe U Pl
HOOR AR 2 3 2% 1 14 3% 2, W) 150 B %% 46 I 19 3
e #5% S ) T LA O A i S B 5 R 45 B9 A8 HLL X HLRAT]
A4 W EL R SE B vE R . 1R kK 5 A HL AR 1 1]
FHEAT UL,

5 XHIBIES S

S50 AT T 45 H ) AE LR A 4 A ] T L R
A1k b — 5 & ) 2 T i S5 0103 A% 14 TE A R A A T
WEREAT T B UE 5 0 A Ul B A 2 e i A A B A
458 5L B 2 P .

fii% Customer B id Bic Bp LAY 22 AL AN 1AL 5 BT
LN AR 2 0038 B A8 S BIR AS  shipment 1o, 35 s 4k F
PG (ACTIVATED) R A . 1 payment?z, i s 4k F
S8 (COMPLETED) HRZS - W3 53R 0] (9 25 51
false. 3% & PR A EF X B3R SL BT RS TH G I fs
F11) Customer [z 55 Fr % 7 14 38 E # PR 3301 AT P47
M FE N payment _confirmationlv,. — Invoice v, » T
shipment!v, % 3l #il shipment_confirmation?x,. i% 3)j
FRZS Wy SKIPPED AR ZS. 3% i 3 47 1F 8 P&
.l T shipment Lo, O & 236 g, M H RSN
SKIPPED, W35 B JG v 1F ff b 3 7% 35 e 25 55 ). X
IO S B A2 Ak S5 ) Customer Ik 55 2k & . 78 03 1% 17
TH B ZH A BT A 3O 55 - PRHIR 25 28 AR A
A —E .

acceptance! rejection!
C:D
.
i payment?’
shipment Sayment
onfirmation| P& Mt
=
confirmation!
(a) AT (b) kG

fl 5 Customer &t #s L s & H (D

M40 2R Y A/ 35 % 9 AR A58 shipment o, 1 3
F1 payment?z, i s # 4k F 58 i (COMPLETED) |ty
PRZS B LR Bl 25 SR true. @AGIRES TR G i s
B AT AT AR S AT — A A R i R A ship-
ment_confirmation?x .y 3 & SKIPPED, it f F
Bookstore x4 (UL IEl 2) X N 1) 38 Fic #5% B 8058 20 1)
B A H T shipment_confirmation ji5 & . W G
1 Bookstore Iz 55 % 1 14 35 B # B 8 AL 72 AT fol 4R
A AR AT LAGUR 3t AT o PRI TG 552 48] AT DA TE ) 1Y
.

XA T HCB RS T A B AR A, Fe T AT LA
RIS e R VR R e RS AN (P
I g S 91 R AT DA B M

X AnIE 6 fraR , Customer JIR 45 728 A6 ij 5 % N i)
32 i ER A3 A Ca) 0 (b)) i Bt 25 568 i 24 55 481 ER
K shipment_info?z, 1 sh it F COMPLETED IR
. BB E R IR [ S5 ] R true. 3l 2 40 BT AT LR
thiF# 5 shipment_info?x 1 3l 8% M Bk . 54 %5 T
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1 Bookstore Mt 45 1Y & i #% 77 2 *P B9 shipment_in-
folv, 1 3l , HALHT Y IE IC &% 7€ SCHh Bir R Y order?x,
15 2 2 1906 ol i RSy SKIPPED, {H 2
B F shipment_infolv, 4K #i i shipment_info 2%
I A NULL, Ui B 32038 2 i 55 09 8088 © 272 T
S HL I R R AR B PR O R A A Y 4 R R ] S
AT LA IE i b S 90 2 25 58 B8 T A0 R AR Ak kAR B
shipment_info%z, 1 sh it T ACTIVATED IR 75, W]
PR ] false, R A 7E FpAE B T {6 2)) shipment_in-
folvg B T ik & L shipment_info {1 &, M-S B

YRR R AL

et

_ acceptance! | |rejection!
shipment v

info?

shipment
confirmation?

2
=
=l
=}
=]
o
=}
=

shipment
confirmation?

payment?

confirmation!
:
confirmation!
(a) AT (b) AAb )5

6 Customer i Bl 45 P S &R (2)

T3 A0 LTI A R Y S s AT
F rejectionlv,. 43 3 B 4 B IR B 45 R B true.
X R b R i g g A 4 A 1Y 28 Ak 2 O 23 5 i) )
rejectionlo,. 43 3¢ » 5] I B B 6% 1F 6 S AR 25 09 3

NI PG A FRATT AT LAE s i T3l e A 3%
LI RE A2 52 B UM X7 1) 208 52 B 5 B PR 5
FRATT 32 B 1Y Ay B R 2 I8 A L IR A L 3 T
i ST B B AR B A A T R SR A R AR T
PAT BT B R R 5 3 CAn il 1 Y shipmentlo, 75
Bl s LU E S 75 Mk 55 2144 Jr 0 1 T JSL 4 R LA TE A
S E BTN RAG A B A7 T AT AR 2 A5 R AT LA IE
oS5 UMV IR 55 1) 58 B B AR 55 2 1 B 5 22 0 7
SR A AT LA E A A 8 I A A B T D) 2
JeRTHE R 89 B (A B 2 iy shipment_info 1
B AT DU A T R By 28 B B BT 4 0 B 1 %k
P[] s 3 5 45 1) A S PR I B LT 1 28 L Y IE
B PRI X PRAT AR 20 A8 2 (B 1 i ship-
ment_confirmation?z. & 3 LA S 51 2 T [ order_in-
fo2zq) » FUSES 52 Wi [T 5 1 2 10 6 180 &P mT LA AR IE By

1 55 911 TE W03 75
6 REIXLI

HR A AR SC AT 4 H A 35 F 3 I 104 R 55 DI 1 I A B
BEB I RATIAT TIER RE R I & 5B,
o SR AR L B I & PR R DL R da A7 IS AR B, S PR
T W AS B SR R RE AT [ R AR T s
A7 G TE 4 30 25 R 4 B A BRI B SR R LR R
i 7 s s Hp R 2B 4 3 T Eclipse fE
PRSI dE 4T PR 4 ) o B O op [ R A B R
WEFE I IT & 190k 55 9 72 45 3 R 4t OnceBPEL 3f 52
B, OnceBPEL R4 U fig EEELIWE T WS-
BPEL i 5 Bl 55 3 F2 10 i A7 5 P AT DA Sl 55 3 7
S AT B FRATTY R T OnceBPEL (1) 41 56
Ty RS ke S H5 3 T 2% 19 3l A5 48 B

JREHIRE o
s |t '
T R !

| ¥ 13 TCSP!

P| CSPHEH | i 5 47 4
LR g

___________ o 4 B AT e o

K7 iR A R S5

M55 4 M M BT E S 5UMEN RS IR0
17 0¥ 1 iE 5 BPEL il 4 i #2 0k 4 1. BPEL i &
WL FE AT DA S0 A 34 I 55 58 B LT ELAS Jig B P S
Y. CSP &% T Ht BPEL fih 4 U 8 5% ¥ 50
CSP Wl iR e 2. 76 5% e o R AT TR 5 PR AE fA (15
K (partnerlink) , 4l BT 225 2 5 %5 b 9 Al 55
1738 B AR BB 43, H AR RN N3 5 FoR.

BECHE e ST g 85 5L FH >R TR Ak 4 8 9 S 2 T]
) B 5 B IU]. symeh pRECGE 1 XSLT 155 ok 28U
Ao B 2 e 3 A R O AR A i T A B b
P 3 . 0SB AR T 671 T 315 T #9028 B A T 5 .

A HLA SIS AR AR R S AR B, I A IR
P R A T L DU AR i i A P S AR 2 R AT I R A
AL 5B S A R AR S8 Bz 7 I i SE 4 A B L O FE
TR YA Bl R RS R4S 1k DA R R S AR A A
fe.

TE 52 bR v F B FF & B B, 18 96 CSP #6460 T Hof
Il 5545 B 4% B 345 19 A 55 40 44 0 422 11 B L 4 oy
CSP 1y 4R e =, I fan A 2 B4 i 559 2 B T 2L, 5
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& 5 BPELFEZhS CSP By G 0]

WS-BPEL CSP
(receive varabile="va" *++ /) valx
(reply varabile="wva" -+ /) valv

(invoke inputvariable="wv:" Vs
. vilv—=>volx
outputvariable="wo" -+ /)

SKIP
STOP

(empty =+ /)
{terminate **+ /)

(sequence ***)
activity P,

activity P,
(sequence/)

(flow ==+
activity P

activity P,
(flow/)

(pick++)
(onMessage variable="wv;" )

activity P1{onMessage/) 21— Py ) [oee 1]

. " W22, P,
(onMessage variable="v," ) (o2, =P

activity P,{onMessage/)
(pick/)

WU ) R A A G . 2 T R 3 G 8 A B T LA Ok K
S A AETEA AL 35 BC 4% F IR 4 Al 55 82 11 {5 80k
TE C 4 % A0 A L Y BPEL 8 R, fie i 8 o 5
Hods 8 2 AT 51 5.

i C #5553k ] AT Y BPEL Ji s, PYFI P
3 LA flow 254 1A IF & F TR B e e
WGSBS flow (1% 3l B A5 S AE 8 Z 1]
F14) [ A 24 o 3 3 link o6 260k 52 PR

TEIBAT B B o IR 55 410 38 2o 3 1 4% 0 B 98 A
SEPUAN B 2Z (B A EME. il 8 B . AT T TR
FrITa] L 2% R 55 4L i 4 10 kA Sh S AR AR L 4%
Yoz (8] DR e Isf e . 5t i 55 A L g 422 e 81 3 1Y)
e SR 5 L8R 5 38 O 2% A8 B T L5 e AR OB
10308 T 25 DI FE. Bl A A B U)o S ) 4 B 4
YR 3 TG 5 iR Y PIAT O R I Y A T o L5 Y
AR AR A K% 45 A S IE B PR AR I R R, AT S
3 7% B AE B PR AR 3. 7E T DA PEAT 3 A 1

(v ity P Ceaseref T3 B 2 903 A RS0 O
(casenr) activity Py(caser) fireent. PRAT FCARAT 5 75 UL 2 20017 LA 1 44 P PP LA
case-** actiroity plcase***/ . N . N Sl AL 2 .
(switch/> AR 2 B 1 5 P75 00 0 0 R BB 24 3 I o
Cwhile ) T BT 5 350 2 25 0 R D AT f 3 P 8 SCARAT (o
activity P pnX « (P;XTISKIP) e
Cwhile) ) e 55 A8 3 % 5 20 A R 55 2L P 1S 4T
e T8 PC A% A& 52451 |
wEm | | AmrR| | s e || BT
R 5542 11 ]
S| ERCE AR TR
b AT B
> AT
< TE A SR g
IE A A
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EBEE
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T 3 i 45 54
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[ 8 mATm RGEHYMER T
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FE T 40 A B R 45 009 38 e F 55 O vk R SCk
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F UM S AT A, S B L 45 19 [ sh i v . 55 X
TAEAH LG FATT A TAEAEE B 4% 4 3 1 36 Atk 1
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T3 S OOk 3 2 1 UME RGO L O

iR T T A A Sl A TC L AL SCER 13 4R 1K
AT R BRI £ 19 3 A 55 114 ME 2 ok 5 B T A 55
(1 Sl 25 R SR _E 3 P AR 7 35 O g T ik ke ]
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A L A 2l 45 5B S S ¥ 5 T AR G ) AR
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ble and consistent. Mediation technologies provide effective
approaches to bridge service differences for correct service
collaboration. However, as for the dynamic nature of serv-
ice-oriented computing, mediation should be equipped with
dynamic adaptation and re-configuration capabilities to avoid
the bottle-neck of the dynamic management of collaboration
system. This paper proposes a mediation approach for service
collaboration that preserves the autonomy of concrete services
and improves the flexibility of service collaboration. An ad-
aptation method for proposed mediation structure is also
presented to ensure the agility and adaptability of service col-

laboration based on mediation mechanism.



