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Abstract: Workflow adaptation is an important task of workflow reuse. During semantic workflow adaptation based on workflow
streams, i.e., the reusable segments of semantic workflows, the absence of workflow streams structurally similar to the streams of the
retrieved semantic workflow in the workflow streams repository leads to unachievable workflow adaptation. Focusing on the problem, this
paper proposes an improved method, i.e., an adaptation algorithm of semantic workflows based on behavioral characteristics of workflow
streams. The set of task adjacency relations is used to express the workflow streams’ behavioral characteristics. First, for each stream of
the retrieved semantic workflow (called query stream), the data index of the anchor set and stream matching rules are used to filter the
workflow stream repository to obtain the matching stream candidates.Then, these stream candidates are verified with the change request
and the behavioral similarity metric, to obtain the query streams that need to be substituted and the corresponding matching streams that
are most coincident with the change request and behaviorally similar to them. Next, each matching stream is used to substitute the query
stream in the retrieved workflow to gradually adapt defects of retrieved workflow. Finally, the adapted semantic workflow is obtained.
The experimental results show that the proposed adaptation algorithm achieves the adapted semantic workflow set with higher overall
quality and has better adaptability compared with existing adaptation algorithm based on workflow streams. The adaptation algorithm can
provide semantic workflows of higher quality for business processes managers for references when adapting workflows to meet new
business requirements, and is helpful for the improvement of the efficiency and quality of workflow reuse in business process
management (BPM).

Key words: workflow reuse; semantic workflow; adaptation; workflow stream; behavioural characteristics
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575 SRS N 2 IS s AR A Np 8T S5 A EcNN A& AR A5 SINUE— 2 15 m B e S
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i JE il (data,data. list;,,data.list,, ) [ 50, 5 37 T M data 3 TAE stream 226 1w 1o data D #5421 Bl o)
% data.list, NHIAHES TS data [ T/EW stream %24 .data.list,, Wi LSS a 5 data 1 TAER
stream £ 4.

% 5| ASDatalndex fI£5 WA 7 Fizs.

/@m 1 Listyy
data, tay ist,

datea,

dater

data, 10-Listy
\@m”-[@

Fig.7 Structure of ASDatalndex
Kl 7 % 5| ASDatalndex 145

X TR KRB 18 S E AR e, O T R R R AL, AT LUK A7 fi# (data,data. list,, data. list,,), 1M & 44
(data.hashcode,data. list;,.pointer,data. list,,.pointer)f7{i | B+ f12% 3} data.hashcode /& data {1 754, JH 7€
B+# 1) 8 {4 ;data. list;,.pointer,data.list,,.pointer 23 %45 4] data.list;,,data.list,, K117 F.

% 4| ASDatalndex [ # PR UIE L 1| Jos.

L 1 iSRG HIR R 9| ASDatalndex #4i& ik,

Hr O\ LAEUL stream J&F STB.

iy A AR A B0 & 5| asDatalndex.

construct(STB)

1. asDatalndex=g

2. if STB==J then

3 return asDatalndex;

4. endif

5. for each SteSTB do

6 AS; =computeAS;,(St), AS,,=computeAS,,(St);

7 for each adeAS;, do

8 if asDatalndex does not contain ad then /* 41 asDatalndex A~ ad, WA ad */
9 asDatalndex.add(ad);

10. end if

11. ad.list;,.add(St);

12.  end for

13.  for each adeAS,, do

14. if asDatalndex does not contain ad then
15. asDatalndex.add(ad);

16. end if

17. ad.list,,.add(St);

18.  end for
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19. end for

20. return asDatalndex.

FES 1, 55 44T 1 B %L computeAS;,(St), computeAS,,(St) 75l FiI T 3K HL stream St {94 A4l R4 H i 4R
4. 513, K 3% 5] ASDatalndex £ 7% 4t %% ad, U] ad.listi, F1 ad.listy, JLH 2 — %A 0 25 1% 14 stream JE
1 stream [RETEE A IR EEE N % ad #IMA $% 5] ASDatalndex 91X — I F2 [ IS (] &2 2% £ o4 O(nm). li T
Al BEA7AE B RS 5, T ) B2 2% B 1) B BR 2 O(nm), 2L+ ,n=|STB|,m 4 stream & H 1) stream [ 55 K % 5t
ZH .

B FEAS A 1) stream, A T 35145 Z IEHC I stream, % 1145 & %R 5] ASDatalndex Fl stream G FC #1457 72 )
stream AT I 38 ok R SDVE AR 4 1) 8 IR,

ASDatalndex UICE A A A
S GBI

stream SN s

L feitistrean o s ekt - i eisa e ol s IO LR
PEAHOTE

Fig.8 Process of filtering matching streams of the query stream

K 8 iduEFEA U] stream [KIVLHL stream ¥ F2

EFXI A0 stream Stg, % T stream FEHT GRS stream St E 56, i B 6 AR G B R 1 I DR SVA MK UKL AT St
55 Sty 2 A RE VTR . 72 A6 TSN DT AC 4% P o 5005 2 M i 0 DT B0 4% 2, AR AT St 45 1T XE St A
LA St 5 Sty 2 MR N R ICEC AR A 3 BhUCEL AR AR L U E S StAkE G N — A
stream. VLIS WIS 7% 2 FioR.

Bk 2. 45 A BHER G stream UL HC LI AT VC AL stream i 8 B2

i N\ :stream /g STB, ¥ ] stream Sty, % 5| asDatalndex, #(#% 4% 14 DataOnto.

B 5 Sty WSR2 ALERER AT Y stream 25 RS.

computeMSt(STB,Sty,asDatalndex,DataOnto)

1. RS=Q

2. A;=computeAS;,(Sty), Bi=computeAS,,(St,); /* KU St, FIE NHILE & ALK EIZE S B, */

3. get the set RS of streams accurately matching St, in STB with asDatalndex, A;, B;;  /* F&ffilLIC */
4. if RS#£J then return RS;

5. else get RS of streams generalized matching St, in STB with asDatalndex, A;, B;;  /* Z{LILHC */
6. if RS#£J then return RS;

7. else /% HRAILHE */

8. RS;,=STB, RS,,=STB;

9. for each adeA,; do

10. S;=computeSpecCSet(ad,IN);

11. RS;;=RS;,"(S;u{ad.list;,});

12. end for

13. if RS;,== then return J;

14. else

15. for each adeB,; do

16. S,=computeSpecCSet(ad,OUT);
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17. RS,u=RSouN(Syu{ad.list,u});
18. end for

19. end if

20. RS=RS;,NRS,,, return RS;

21. end if

22. end if

£R #7 computeSpecCSet(ad,flag):
i N H X B ad, B X G Ak DataOnto.
fy A ad 19— PR B X L) stream B A SP.

1. SP={;

2. Sub=oneStepSpecCSet(ad,DataOnto); /* 7F DataOnto "H13KHX ad B — B4t G4 */
3. if flag=IN then

4. for each ad,eSub do

5. if asDatalndex contains ad; and ad,.list;,2 then SP=SPwad, list;,;
6. else continue;

7. end if

8. end for

9. else /* flag=0OUT */

10.  for each ad;eSub do

11. if asDatalndex contains ad; and ad, list,,#< then SP=SPuad,.list,,;
12. SP=SPwad,.list,;

13. else continue;

14. end if

15.  end for

16. end if

17. retrun SP.

50902 5 3 4T 5E T asDatalndex, il i T4 Sty (1% A /i 458 & b RS Bdli X % ad XS I stream R
ad.list;, 8¢ ad.listy, A HEK IS Sty RERIUCHL Y stream S5 .5 5 AT TR S St iZ WILACH) stream $E 45,
5e5E T asDatalndex M STB A I8 AL 2 St IFIH A/ 8 4R & rb B8 /N SO0 X G Bl I — S ARp A0 B8 o) 42 11 i
i stream 82,885 A S04 1) Ullmann S35 SRR 5005 % stream 55 Sty & 7596 L2 AL ULHRC. 58 7 47~ 20 47
HTRERY Sty IRAVLECH stream 5230 RS;, S8 & i N B 48 G 1 BN B8 ) 5 B0 — 254 A 508 o 4 1)
stream RS, A& B 7 i tH A 45 A RN 20 0 B B — DR B X %11 stream 426 10 47 56 16 17K
4 computeSpecCSet(ad,flag) H T-3RECEL 7 ad #— SR Ak 2 X 5 1) stream 54 flage {IN,OUT} H T-45 ¥ ad
K BN A I A S AT 5 2, AR B Sty RIS . 2 AL DU AL B R A IR C Y stream £ 5.

PR % computeSpecCSet(ad,flag) ¥y = ZL U152 55 2 47 HISR — DR A B o S S AR R EE S AT M SR F RS2 R 1E.
BT B Ak DataOnto B By —BR 2 S EE 2 A7 85 4 (1 doe 22 175 02 75 22308 73X BRAR i i DataOnto
TR FR) 22 SR A KA R0 T 58 2 AT AR B 1) 522 25 B ) 1 B Ay O(k), 2 1) 52 = B ) 1 B 2y O(k). Al k¢ ad 1) — 224k
MESHIANBCh p,EE 5 AT SR IFERIT R 244 O(p).IRA p<<k, i % % computeSpecCSet(ad,flag) 1 i i) &
BBy O(K). %+ STB i ffifg—/> stream FIAr i) stream St (% —ANHR 0 5, 5000 2 #0T BE AT 1 TkeR 4K
computeSpecCSet(ad,flag). i ¥ stream J& STB KU A n B[ n=|STB|,if X ] stream St, 155 K Edhs it % 1 50 A
m, S 2 F IS TR 24 BE A L B A O(nmk), =5 18] 5 2% B2 1L B - O(nmik).
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2.1.3  TAEW stream HI4T Ky #HARLPE

PATHIE 2 "THe1S 8 2 /ML VT AL stream.h T i @ S FEVC L stream AR HE & A1145 250 stream [RIARARLPE X
HFATHEF & — N 1k AR SUAE A stream AT 9 AHARLIE SR R IR stream 22 [B) R ARABLE A8 AT I R IE——AT- 55
AR RAE A PIZI I stream FIFATAT T, 2805 3L T A stream (AT 55 5408 56 RAE A AT UPE K KR stream 2.
V&) PRI AT A AH LA

EX 10(EEEBRFR). 5T TrS JEifi L TAER SW=(N,E,S, D) T A nl fE B2 (1142 A (a,b) hy SW ) —AMT:
B R TAR L ,a,beN, Ny AR5 f IS, 2 HLAUCHAAAE — NS trace=(t,, b, bttt (e {1,
2,..,n—1)iH & traceeTrSt=a JFH ti.,=b.SW [T TAR MELCH SW HE4 B4 RE(TAR set, A X
TARS).

FH T stream [ B RRABE 4 /N R LLIE st 3t J75 e 10 0 O v A ) 1SR A5 208 1 TAR 2450 4n /e 1 3 1 stream S,
$,,53,54 [ TAR R X W] 45 5 73 5.

EX W(EESEBXRBGHEMBME). X T3E X TER SW=(NLELS,0,SW=(N,,E,Sy,0), fF % 11 5
a,beNr;¢,de N, J A Npy Ny 70 53 SW,SW, AL 55 19 mi 4R 45 star =(a,b),tar,=(c,d) 73 il & SWy,SW, AT 55 5K 40
K %;C,C0,C5,Cy 3 Al & ab,e,d I E SCHE IR KT Y T A0 AT 55 A ) R XHE S A C=C5,C,ECy,
sim(tar,,tary)=1;75 1,

sim(tar,tar,)=(sim(C;,Cs)+sim(C,,C,))/2 2)
Hrr,sim(Cy,Cs),8im(Cy, Co) IR 8 5 i 24 20(1).

SE 11 1) CyECS,CoEC,, M AN CIE"C3,CoE"Cy o T 3RIUH £ 14T by A DL stream. KR 49148 & 5% 75 UL,
WE TARS AR R AR L B8 cut-off,.24 sim(tar,,tar,) =cut-off, I, AN tar,tar, A8, 4 W ASHE ). 52
HR[2 178 7 S FR AR 2R b 3y RE (function) AR 28 1] 1 78 SCAH AU I A8 77 [0 SCaRl AR ARL 1k 7 vk, J ik 51 36 3R 15 3¢
PUARAAYE B 0.89. 75 51 AN AU AN R R HE T, 78 SCNSE & 22 1] (%) AH G P 384 K, A S0 23 IRSCHR [2 1] 0% e D0 AR AL 12k 1
B 58 75 ¥ I AR T A BORH LU BRI cut-off,=0.8.

TE X 12(TAEHR stream BITTAHMEME). X+ TAEVR stream Sty,Sty, W1 St, Sty 42 4% A VT L 584 72 AL DT, BY
Stoc"Sty, U Sty Sty 1147 M AR A simy(Sty,St)=1. 815 Sty,St, f& 1k AVEHC, B St, (f) TAR £k TS,,St, [f) TAR 420
TSy, Sty, Sty HIAT A AL A

SiMy(St;,StL)=[TS|ATS, /TS UTS,| 3)
5 ), simy(St;,St,)=0.

T TAR (ARABLYE ¥ 2 T MIAUEE B, 0 TS, ATS, A TS, UTS, 25 5 13 1. 57 simy(Sty, Sty i i B3R5 TS,
TS, (K15 UC AL, 12 i) 75 v] LA Kuhn-Munkres? 57720k Mg e - Sty, Sty 1 BRI 45 /N, SOk B S At DT A 1) 31
D,

2,14 4GNSR R ALY VLA TAE VR stream

TR SCUAR U A # oh 2 rp RR R  SK — O TR R TAR W % 0 & s R Z A0 A 55 5
P GRS R AR A A AR B R SR BT B A R AR A R R B N AT 55 SRR X
G S SRS AR i SR W] B Ak F 75 h chReg=DeleteraDeletepaAddrAAddp. H A, Deleter=(—task; A—taskoA... A
—tasky),Deletey=(—data;~—data,A...A—data,), Add, = (task] A task] A ... task)), Add,, = (data] A data) A... A datay).
tasky,task,, ... ,tasky 2 i T M B (14T 45 47 1 task;, task) ..., task?, it 75 B2 00 A [ 4T 45 7 15 ;data, datay,, .. data, &
TN () K 4 % ; datay, datay,..., data) S 7 BB (¥ 200 X

H AT, A8 IE AN S HE 7 ZEAE AT 2 LAt rh I Bk 30D N B it (1 A T 33 5K, B chReg=DeletepAAddp. 4
VLT, 53 54T Deleten, Addp 4% 44 24 5 2 R O 204 X G4 DE. 7 250N (2040 xf 4 AD.

XA R W X TAES R A stream, HELVE 2 TTLL3RTG 5 2 DEELIY) stream 4. 7875 56 148 B i Sk Al
stream 17 A A BIME XS VEHE stream £R56 0, A HORT 2R HH 75 35 36 1) stream i A7 & 48 5175 3K chReq Jf5 1% stream
SEBEAT R ABALL UL IC stream. 75 &5 4 (1) 2441 stream” & $5 1% stream £ 7% 24 HI chReq (1) DE #4005 %) 4, 83 41
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ream ] LUKE 2% Bl A7 A48 T 15 3K chReq H5 & 2 AT WAL VLAC stream. “F £ A & T i 3K chReq fif

ream AN chReq 1) DE HP I8l s %, 3F HALE chReq (19 AD R8s 0 G i) #ii B %2

R SLE A W 9 P,

%R E L TARR stream ) fift

T AEfistreamE » i JE DL stream AR T SR A

VEHCstream ] | A ifistream 5 LR
AAAATE A TAE i stream 85

Fig.9 Process of retrieving behaviorally similar matching streams most coincident to change request

9 KRS HEIE R HAT AALLFIUEEL stream A3 2

o 2R BV B e A R AT R TE U T AR SW, 13 3 75 1) stream 45 WSg; 28 J& 00 T+ WS, 1 (144~ A 1) stream St
i 575 2 i 9E stream JE1S BIUTHC stream 52 WS ;385 , A WS, Fl1 WS, H A 2% HH 5 35 #= 11) stream St, R 77540

AR
i
L
i
i

e A e

16.
17.
18.
19.

20

21.

chReq 5 St, AT I AHLUIKIICEC stream St,, 41 BT A (St,, St 355,15 21 /7 (St Sty T HE A
REEH AR I EE% 3 s,
& 3. R R L TAE G A 5 R 45 19 stream S HEXT Y A ULIE stream.
N LAEG stream JFE STB KL R B S T AE U SW, % 5| asDatalndex, 8 5 i =K chReq.
HSW R R 7R R 4 1) stream B LK B [ UL IE stream BSS B) 5 map,.
WS=g, WS,=J, map=;
WS,=computeST(SW), DE=getDE(chReq), AD=getAD(chReq);
while WSy= do

select a stream SteWS;

WS,=computeMSt(STB, St ,asDatalndex,DataOnto); /* iz47 5% 2,3KHL Sty FIVLHAL stream ££ & */

WS,=;
for each St;eWS; do
D,=computeDS(St;); /* FRHL St, BT Z 4 */
if D,NDE==Q then WS,=WS,U{St,};
end if
end for
priQueue=getPriQueue(WS,,AD);
while priQueued do
St,=priQueue.get(0), D,=computeDS(St,), D;=computeDS(St,);
if D,NDEADvD;NAD#D and simy,(Stg,St,) = cut-off, then
map;.put({St,,St,)), WSy=WSy—St,, AD=AD-Ds, break;
priQueue.pop();
end if
end while
WSy=WS,—St,,
. end while
return map;.

e 3 1 % 2 4T 9 B B computeST(SW),getDE(chReq),getAD(chReq) 73 5l F T- 3K HX SW [¥] stream 4E 4 .
chReq ] DE I AD.Z 7 47~% 11 AT H T35S DE A7 JE 1 stream 255 WS, 56 12 47 H T8 WS, F[¥] stream
YA AD B X 1 B 22 B D AT HE 15 B4 S BA B priQueue. 5 13 47~ 18 4T H T3R5 & 4
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[) stream St, 55 priQueue XN stream B AR A map,. 28 15 4T CRE R A 2/ 5 DE i — ANl o 4
1) 25 11 stream Stq B4 AD P — N3 X B I UL AL stream Sty A HEATAT A AHAUEAS 56 G I 55 Sty AT A AHABL IR A2 8 1y
(1) Sty 4% FH -5 4 St B 1002 DR UE 25 e 5 4F XHA& 1 SW IR B B AT 2 32 4 FH LA stream 5 45 [y B, T AR 415 map,
fRIUCIE stream %o, 48 FHVCHC stream SR N B (KA ) stream. i FAB 1T H 4k 3 AN A1 BX AL WSS 4E & map,
DU AT DAIE 24 O 29 R 4 AF 3R — /1T DA 32 (K L 26 45 mapg, Wi/ M T A AP B cut-off, BRSORA 48 T 1 Sk
29 R5E.

HE 3 W EZIVEAE T3 5 ATIULID stream £33 12 AT ML SE A A e AN S 13 47~56 18 47 1F SRk
S map, o5 S AT RIS T 24 BE (0 L BR O O(nmK), 56 13 AT T B 24 BE 1 BB O(n?), 56 13 17~58 18
AT IR ) B2 2R B 0 BB O(n). Wk R e X LAEWR SW H i stream B84 g, UL 3 (WA 2 420k
O(gnmk-+gn*+qn)=0(anmk+qn’). th 155 5 17 119 28 10 S 4% B 1 LR O(nmk) 55 12 47 1928 10) S 2% B 1 LB O(n)
5513 4T~58 18 AT RIS M ST AR B 24 O(n), iU B092: 3 IR Ml 52 2% B2 1) L BR & O(gnmk).

N TEFIPHR R stream SUCHD stream 2 [A] 52 1547 9 AL A SCREE T — AT R ARSI 48
cut-off,. >4 2 i) stream 5 VTR 11 stream 47 4 AHABLPE: KT cut-off, B I ) =347 A ARABL 75 AN ARABL SCHR[ 14142 He -
A LR AL S A R L RE FR bR & ———F U B2 (F-measure) ) 5 Db (B 1 AR LM 10 A8 0 S U0 A, 917 Hy 5%
T AR AL (W SR AT 9 AR ALPE S 10 s AU AR BUPE BB AR 0.70 Bt 55 SCHR[L41AS ), A SCHE T A v A
stream VU C ¥ A 58 F 82 cut-off, (19 20 (E . AR5 55 Br 1 O F 2 25 813806 50 5 L, AR SC % s AT 9 A Bk 1 i
cut-0ff,=0.55. 2 M cut-0ff,=0.55, 1] LLAR S 5 15 B0 o0) 2L HEAT I 4840 1 A A7 0 AHAPE A 0.65 F9— %I DL T
stream. AT AARRIER 0.85 — X ULAL stream ¥ AT R AHALL AEUZ P XT VLD stream [ARARURE BEAS [R). A FH 240
I 77 1A 2 UL IE stream [ [ 5 #4 ARACLIE {8 cut-off; =0.55,% HX cut-off;=0.55.

22 BEMZREBEXTER

PATHIE 3, 0] LIS 3 ) stream St, 5 HLXF W UCHC stream Sty FOMLES 425 map,. 2 J& , f R 18 X TAEHR SW
(45 IE t AN Sty 5 40X NI St, 58 B F AR AE 5B 1E SW I BR Sty, SR )5 Sty 38N SWrprddi A St A7 5 2
SW St [ 557 — AN 4 S AR

e B 4 s SRR SW 2 AR T 45 0 BT D A B PE RS 2R B a5 AR AU E S R Ui, AR TR A oK
chReg=—CheddarVermicelli, & SW, [¥] stream S, /&[4 stream. B 75 ZEAE SW, A 75 ZE M BRE LG A Cheddar

IEM AT HE A AE stream FE P A7 7E 5 25 ) stream Z5 R AU stream. I % H i 7E stream JEEFRAEAES S, S5 HIAHAIME
Bt stream Sty WP 10 Fow. il Miiller 25 NP 7745 Sy, Sty (45 Ky AHABLYE simg(S,,Sty)=0.26<cut-off;, A 1]
Miiller 25 AP 77 VEZEARBLEI VE I stream 22 IR 25 2% Sty T LL 2K R B4 5@ VLD stream, PR T G216 IF
TAER SW,.

| Sauce | |Vermice||i| |Sauce pasta|
o0 - [e’e]

COES I S
!
// !
Mushroom_soup

Fig.10 Workflow stream St
Kl 10 T /E¥ stream Sty
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Hﬂ%)‘( 8 ?:Ehstream Sty, Sy AR AVCHC A Wl LUR Sty 55 4t Su. 00 T a4k, b AL LAVE SCRE IR £ X7 i 14T 45

48K R AE TS,={(Simmer,Place),(Place,Pour)},St, IAT-2% %405 R4 TS,={(Stew,
PIace),(BmI,PIace),(PIace,Top)}.FH;EX 11 74,sim((Simmer,Place),(Stew,Place))=0.85>0.8, & 7] #.(Simmer,Place)
j(Stew,PlaceyZ: 4 Tl 5E X 12 13,TS,ATS,={(Simmer,Place),(Place,Pour)}, TS, UTS,={(Simmer,Place),(Boil

Place),(Place,Top)}. T LA simy(S4,St)=[TS1NTS,|/|TS;UTS,|=0.67>cut-off,, i 4 Hi (1] Sty 24T A A ELKIVLAT stream
T T LA Sty R e S, 06 18 SC AR SW #E1 T8 IE.

i F stream Sty # ¥t stream Sy AL FE G0 R
1) MIE X TAER SW, B TAER stream Sy(WE 11 fToR);
2) K TAEUR stream Sty JUA BT X TAES SW, A (Wl 12 JiiR).

Butter Green_ |On|on |T0matoes| |Mushrooms||OI|ves Ground Sauce Cheddar Spaghettl Pasta
e er beef
SN -7

<<| nput>> \\

Fig.11 Remove stream S, from SW,

B 11 M SW, IR Sy

’m Gpggggr ‘Omon "Mushroom%lollves‘ Srt?:;ﬂ Sauce ’VermlcelllH Mint ‘ Pastawl

RN AN / e /’
<<|nput>> \ “l ) -
]

e e =

Fig.12 Add stream St; to SW,
B2 48 St A sw,

AT e AR ALV AE stream B3 2514 stream W] BE T AR B X AR 450 LB B H B8 I 5 1)

VST ATR VAL R i A 50 008 132 160 20 AR B4 DA A8 T WTAT 1) A% 9 T AR M1 4549 A 6 55 i N/ b el x
G, JCTE AR N/ B SR AT AT 0 i A9 2] stream B2 B KRR 0 A

B IE AL TAR WA SN, O T RE 88 55 H DUA 19 4% 8 A A 5 SCH R Bl——stream, X & A1 T3EAT 73 i, 153 2

A8 HE S AL 8 AR R Tk AT

stream [ i 6 IR AT Y AR 3 AP 7 AT 4 N2 RKIN R B0 52 20 B sl AT 208« A AT S50 SC iR e /s R U Bk
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HEAT o3 fif 55 X FE 70 35 AR 8 AR RN, T LA i A 2 AT A A LI stream SR A8 IE RS 28 TR AL
3 RBELERSH
3.1 KWt

K S B S 3 T 01 R B85 Intel Core(TM) CPU2.2 GHz,8.0GB RAM, Windows7 64 v #:4F % 48, JDK 1.6 ¥ 1%
ok SEBL. H AT, A S AR R S 56 B R D AR SO S e B4 SR B WikiTaaable(http://
wikitaaable.loria.fr)[f] Recipe 1 Recipesource(http://www.recipesource.com), i/ 4 1 000 £/~ KA &
(pasta) £ il S50 P Y AIUAT 45 A& TaskOnto K [ WikiTaaable ] Culinary actions A4, 100 ANZ2 4575 &40
ok H 8 6 L A 4K DataOnto 2K H WikiTaaable 1] Food A 4,4 200 4~/ 47715 £i. WikiTaaable,Recipesource S HH
HIA A& ICCBR & 1300 T ML 2 4 L & (computer cooking contest, {7 K CCC)%E AL .

2N R T 1 B A v E 100 AN iU RS s S 10 B 1 A U BH(cooking instruction)#
R 1 SCTAR G AL 100 1 AT SCT AR SWB, ASSE S I SWB, h B HLIE L 50 /i
SCT AR AL R T T ARG SWB,.SWB, fIFE A S5 HREAE L3 1.

Table 1 Basic characteristics of the case base of culinary semantic workflows
F 1 MBS T ARG A 1) B AR E

T X TAE LA 7.8 12.3 3.2 14.6 2.5

[ IR, 1 3 A7 8 e SR A AR AT L AR PP A6 2R 2 (UL E T AL stream AN 1E T8 LT AR AU B
3.2 AMHKIBIERZSETEMFERMBIERZRR

EAETF R SCE 1: LR IE AT M AR (1 stream AHABLYE 7 v R T 45 MR AIE 1) stream AABLYE 7 2056 AHABL )
VLR stream MR 2R PERE. N SWBy AELE 10 AN ARG AL SO TAEGR AR QSW b — N INATE L LAR WL e
H— stream 3% TR0 1% stream AU T 20AR 0 5 A 5 45 K4, D) 0 2 PR R AT 45 4T AU I A — AN A
IR AHACL AT 55 740 R5CRR I S R I8 B8 70 S Tt SR Ry I e g 3 465 e, DU e KL o AR 9 A 9571 M HE el 2 R o S
IR AL AL S 1 i XA R T 5% 10 /) stream FF41 KT R stream 42 QST, [R] B AT LAFH 2] 20 /N 28 J5 (138 X TAE
WX 20 AN JE RTE L TAERS RTH 40 ANESCTAER — A MY 60 HTE X T/ERE SWB,.XT
SWB, H1 I REANE L T AE AT 20 ff, 343 2 215 A stream, 21 B T-1E U stream P2 STB,.

B X6 2R stream 52 QST {E STB, TG RAHMUAIVCHL stream. FL AR LN :5%F T QST W 44 stream(FR 73 14
stream), 1 4G, 7F STB, H AT RILKL stream £E4 MS;8R )5, 7E MS, H R R AT A4S AE ALK stream.

KT S 12 19 stream (94T A ABABLE SR A 22 T AR ABAPE (94 R (similarity based retrieval) VA HAT LA &R
AR A A B stream (1452 45 A2 A BLICED stream (A 40 &E, T30 TG 21 stream (AHLCHL stream
PR 550 e SR A AT P 35 T 48 M RS AT (0048 1F 7 32521 rR 1 stream AHADUEE 7 S AT A IR) AOAR R I FE A R 45 SR LK 2.

Table 2 Comparisions of retrieval results of similar matching workflow streams
FT2 AARUTH TAER stream MIAT R &5 R LLES

L 55T 45 W RRAE A A AL IETAT A RRAL I A AL
AHALIFI VE AL T AE S stream (19734 £ i 2.1 3.3

B 2 15,25 TAT MR AE I AR BT VE IR R 45 AR Th VLD stream (1T 350 & 158 T S5 AR A0 R AR ABL 7
PR FE T stream A7 W AFAER) EAERR T S5 MAHBLKUCEL stream, i HAS 2 T 47 A AR IT
B stream. XA AT LAYE 85 MU AH LI UC L stream ASA7FE B4 B0 T 3% AT A AR AL stream K 5¢ B L TAR
B IFAES.

() B T A T SRV At 2R B stream 195, 20 i) 22 1 PR BB BLE 7 2200 R 1 P-R it k. an B 13 Broms.
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P-R(precision-recall) i £k JE VFAN IS R R 4 3 AR KT R ML RE R 7 Vi 2 — AR R IR IR UF IR R R 41K P-R 1l
A ERA R A T AR R IR — IR R R A

t P 13 0] DAAS B AT A RFAE A AAPE B VS AC stream £82 22 J5 VA P-R 2 38 {4 Ah T35 T 45 MR 0 AR AP
(K2R 7 VR P-R 2% 107 U B 3 147 A R AR AR ARUE (9 UC R stream K02 7 V5 MR R Pk BB B 47 T 2K 450
REAEAFABLE [ AS: 28 5 72,

PN ORIT RS 240 B A ST stream AT WRFAE I TAR WG IF A2 B AT T 48 B 2R NIK TAE
WiSE SWB, HFATEE 10 A TARER AR TAEF 4 QSWo. B3 QSW, HH AN AR T4 3 TW,, & S Bk 1~2 A
BTG AR L 1~2 AN X G s 0 SR R 4 S AR ABL 1 SRR, 13 B ST AR TW 7E SWB,
O TW B TWLARJE 6 QSW, R AN IR 13 TWG A8 S AR 1 45 A AR LU 5 k10 SWB, HhA:
R—MMUE TR RW;, A4S AT DLE ok AT — 2L B (delete) NN (add) B8 % 51 sl A K RW;

Pt RW; K H SN chReq, AT A SCHI TAE BV IE5LVE, AT LA 2 10 ME IEHE X TAER. 28T 10 AMEIETE X T
VR, I8 4k L K A0 AT TREAT PP 5 SR W, UARE S T AR 3 58 i 7148 IE I #2, Jf H 528 53 5k chReq 2
AL

G TP 3: LW LT stream 17 445 A AUAE IE VAR E T stream 45 M AE A48 1E 7 25 81RO IE T
PRS00 K S 56 2 R AR T AE AR QSW, HR (A AN TAE I TW; 5 X6 B A& 1E 8 ST AR RW; TR A
— XA B 20 A TAE R TAER A A RWSZEF e A S PR A TAER L AR T AR A8 15T LT 1
FURIRTHE T, 3 MR L 5 A Likert Y43 VA (1~5 40)%F RWS A1 A4S T ARG R & BLEHEA T VR 20 AR 5 B 4
AN T AR TW; RO B A2 1E 78 SCTAE i RW; 41 R— 5% (TW, RW,), X BE L1321 30 %o b 48 55 (TW3, RW) i A
ARGV 0 . A B S I3 T AR g QSW, H (K45 AN ST AR T TW; A 0 W 1) 78 B 225K chReq, i 25T
stream 45 F R AIE (48 1 J7 SR PIBAT TAE TS 1E 48 4E 45 20016 1E TARFBEAT MR A PP o0 i B 45 ) 14
B,

30 T
—— % I'streami A4 UPEIO R
14 —-A-— 38 Vstreamt HHILH £ 4 L I 5 v streamtt Ry LS 511
. AR 1 1istreamd sy I 5 01
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Fig.13 Comparisions of retrieval performances Fig.14 Comparisions of qualities of adapted
on workflow streams semantic workflow
v N 2 RN 3 1= 2
B 13 TAEV stream AR R PE RS HL G K14 1B IEE X TAERK R LR

14 FBEARDR 73 0 o 5 1 AR WA IE 45 HUS , 008 & SO AE IE T AR R PR T AR ki
SCEAR S PE 3 MU L Z000 = f VP20 A AR IZ 3 Al 0 AR b5y 3 i U Rt Y (48 TE AR S HE:.

&l 14 W] UE 60 T35 stream 47 W FFAEAIAE IR D530, 38 4 15 ME IR CTARRAIPE 2 AR T (5 T 5L
A YR TAE L LL B4 50%. 1M 46T stream G5 AGRFAE M6 1E VAP 13 AME IEE SCTAER M VE 5 AT
(e T A TP AR U, B 208 43% 58 T4T A RFAE RS 1E 75 15 IO VF 23 B IR T 45 MURFAE 8 1E D7 VA i ) 7%.
M5 3T stream &5 R AE 0945 11 7 1P LU, BE T stream 17 4 R AE (916 11 5 V549 B 7 B 44 S ik 50 Up 1945 1E ¥
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N TAERES.

MEBAL L 3 Az A5 53T stream 45 MIERAE (048 1F J7 3P L 36T stream 4T AL 48 IF 7 4R M T
16 IF SR I 3G WY A6 07, A8 Hh 3 T A8 TE TR SO AR W 0 AL (R I T DAAS 2R T stream S5 ARHAE IRE IE 7
VR E S TR TR IS 1E, T A SCIIE T stream 47 A RHE MG 1E 7735 0@ & T4 TAER M IE.

4 BESRE

AIRE T —MATEB IEAIR LT TR stream 17 4L (K38 X TAE RS 1F 502, S 00E T TR
S B OB I 0 SO AR U R % 550 DA 5 ) N A0 U 1 Bl 48 g A0 1 ST AR I R W 905 S A8 AT 45 B 4T %
FREEZH TAEG stream M PATAT 4. 4545 BB 0 IR AL 3G T LA AL stream 2 (1 4546 45 404 % 51 ASDatalndex.
B0 A BT SC AR AN &) TAEUL stream, 5634 T ASDatalndex I LAEU stream I8 BE R U6 T A il
stream FEREAT i 98,15 BB L VLS TAEW stream 88,98 )5, 55 T-AT D SRR AR RO AR ARL 1A R0 B 3 S X i 326 1 3t
stream BEHEAT B0 AIE, 15 21 55 21 1 A8 B3 Sk — B0 B S m AU AL DS E AR stream; 355 48 FH R 2R 21 (1 DT AT T
YR stream 5 3 I 25 ) CAEGL stream, 10 004G RAE LTAE M IAT 18 1 55 S5 19 B 1IEE SRR S8 45 W3R
B, 55T TAR stream 45 FIREAE (116 1E VAPV G AR SCRO3E T TARYR stream 47 4R AE A L TAERAS IE 5
VET] DLEEANAE AR S5 7 2 AR LR U CAR AL stream AR 0 T A8 AT A R AR UK IEIC TAR VR stream 56 Bk
R TAEGAE 1E; 7 B A2 T 24400 5 58 4 i 155 AR AR A SO CAR G I 803200 M 45 1 FR A HEN 53 2k
T& B 25 7 SR REAT 1 T AW AR SE AR AL T B R UF 2 25 (B (A8 138 ST AR U, 0 42 iy SEBR b 2% AR 4
B e ) A U R ) 2 R B A R K ).

TEAR R AR b B B0 T A SO AR WS 1E 55002 B T At 80088k 9 b 55 YRR A8 1 s B 9 O v 2 ) A
i stream FRIAT A R AT 220 ) 77 VAR AL BRAS IR BRAE, 10— 20 38 R 6 T4T 0 RRAE 138 SCCAR RS 1E SEVE I 343
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