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Abstract: The interaction modality constrained to desktop PC between user and WFMS is one of the main factors
obstructing business processes to be widely applied in pervasive computing environment. In addition, the
increasingly complicated and flexible group activities have been a salient feature of current business processes.
Traditional workflow management systems have difficulties in supporting such features. By extending and
improving modeling method and executing mechanism of workflow management system, a group-supported system
is designed and implemented, which has the ability of interacting with users in multiple modalities. This paper
introduces the new modeling method for multifold group activities as well as the mechanism supporting interaction
with multiple modalities. Then some outcomes and findings in the applications of the system are discussed.
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WFMS R85 S (1 AHLAS FL I 22 3 30 SCRE, B & AN AT B TR SO #6503 f9 A B Sl AT RE 05(2) Mk 25 e o
- 25 P A PR AT AN0 S (10 R 2L RS B R SR v B B R AN W 1 RE LR AL ABSESR L B R AR
A E FRE AL 7). IX EER WEMS BERS LA, BRI AR BE, AT ) A8 T35 5 TR R ABL A R4 it
SCHE.
DRL ke, B 55 A Ml b 55 R 7 B FRIER AN R JiE WFMSS [k 0 250 45 4% 458 7 i (¥ D RE 22 A6, 348 N i AE 22 i TE T
AR GRS R « B A REALIG B0 55 7 1 B L (0 SORR T AR R AR T A L A R A
TR [ SR, JR BT S v A A 05 0 A TS A A5 7 AR AR 2 A O R R ) 55 SRR, OF R L
L WAL A AT 25 512 M A IBERL L A 58 45 46 1 THIAE 38 TS PR B3 1 AR U0 4 R 0 B P 4 41 2
% ) ORI AP A — B A EL R RE Y E RGN T T A S A, AR T NHLAS L B AR PR LR 5y — 7 Il o
AR EOAR S T RF et 1 R N A g R e B Al 55 o 22 T (14 2 JUL T A8 L Ol . 5 A, 4 11 AR A
B 72 G0 NS 1 552 L) 2 0K L, 3 3 A B A B A o AN o e A AL I ) AR 1 O SCREE,
R 5 2 il mp g 7 22 A8 L 3 R 22 b AR 2L 0 SR IR R R SR, DA AR U 2 2 B O S O 3 DAY
J&, Bk IF ST ALK 55 RN L ] ARV BE AR 4, BN R . AT RO SRR S TSRS T T S RS
2 WA A T I AE A SE L b SCHRF R 2R B ) 35 30
(1) R AMLAZ AR5 SR VF SRS i B30 3 v S PR 5, RE A A O I P B AE 10 BT SO i
PlOAA R BB ek A5 755

(2) ¥l AR RS A AE JEAE AR b SRR 22 PR AL DA O35 B 288, BTN SO RE AL B[R] A f0 22 Al
LEREEIIE LV

(3) T J2EE ZUM Bt IF S T AL L Rk 0 AR R B AR G S, S 45 R AR W, R S RE S B b
figp Al b ph 22 G A AN HLASEL S ANE 2 P B AR AL S5 P K 1 ) .

S5 1N RE L B G U SR L AR VR SR M ABURIR 2 SRR S T T R AH G AR LS 2 T2 2l IE A HL
ACH AR GEGR AL ER 3 45 G S REAL A AR U7 i A% OB 5 4 1945 P AR T s,
I3 A GE R TT VA RN A T A T LS B, R HEAT HU L2 6 1 A g 3T A0 AR VR B 8 Al v 7
F AR e RASCHEAT B2 45 PR R — 20 AR AT R 2.

1 #HXIE

20 fHh4d 90 4F AR A DLk, T AR W BR80T 50 RN AT T AR K RE L I Uil B G B (workflow
management coalition) & V.2 5 iAi T — 25 TAE ™ bR vE, 48 TAER S 2 AE . TERARERM ., T4
P TR PR BRI TR SR e VF 2 A W ESHEL T S AR b T ARV S AL T
TAERE B RS  E BT R 280, L b 78 FH P 28 Loy, AR U a0 4T 45 4 R LA R R4 8 1T T B SEBR
FE A BRANIE B)) 5 54N B P A8 HL AL LB SO A 20 S 7 0 AN W S IN i 75 SR R R i — 2D R R R s H LA
WA BRGSO TRRE . A0 C LRk D2 . BFAL 2 [R] B 25 7 THI AR G VA SR A A2 0% 1R S R SCHR [8]42 HH
TR RS TAR WA T V5, T IEY R T A% S 11 20 X 48 A58 80 i 3k 8 v 3 4 e SRR AL T
AR AR R GE— 20 8 VR L, 6 AN e B A 0 S RE A 10 DA B 7= b e VR i s 9 v i AN 2P
IR b T 21 L [R) 58 B, AE R BB B L — AN B S TR L B R G AT A T, DA AT 45 1R B RN B e TR B,
M AE S B R BRI 1 1 b3 20IE I BE AL 2 491 101,1BM - Lotus Domino Workflow!® B i 37 45 AT 45 th
T 03 56 J, AL 2 0 20 F o i — AN BB AR D 35 B T A R, 67 B ) R 4 R AT 55 1R 58 A, TR A b S AR TR [ R
RAE AR B R G5 JLAR R 2 M T R A1 A (.

T3 77 10 AT 55 TR ORI s A0t 70 A5 0 R AT LA 19 J2 k30 )5 BR T 5% 10 vF SR PR 45, R e 3Rk i AHLAS BT
2 TR PR STV SR BT T P AHLAS TA 245 F 7 1 B T 2 BRI Al 25 i R B HE L SCIE RN AT
PR FE, X FECEE I SR EE T WEMS JovEA RUS AT I 32 BT A& V5000 B bR (8T 57 3 & ARy
JAE R P H AR R AEAT 25 B S5 24 DT A A 7 7 [ml A B B 58 B AT 55 A 5 U SEAL IR AN ] DL A
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FEHEAR b A 2R 4 00 e N R R o5 R )y A 9 4 35 LRt 0L I i T A e 37 ST T AR B AY
T P S 4% A A O AR B AR 3 T ST PR B 10 45 O R AT, A AT i 7 AR 22 B 9 R R T AR Sk
(LI 4 T — A LR SO SRAF AR T W AE 2 R A2 HLIE TE T 55 ™ i N Jo 48 45 & 19 A8 HAE 28 E X —HE S I3
A Ll 55 R B SR A& AR SCHIR [22] 0, 2 T 58 4 2 A 3% i HOG BE 6 AT Zh A Ay (0 WiE A B 4 i T b
SO TARGAE B G B 7 ATISAT HLA (B, AR SR K 55 WRMS 22 [ 22 38 38 A B R VAT T AR s 2 v
(KIHE LS VR SCHR LI 20 T A TAR SR AP [ BoR &5 52 K (1 3 48 PerCollab, i iof i F T34 1 8¢ 46 2EAT A2
L SOVR P A A% 0 1) B A AL B I Bt M 25 50k 55 i R (HL2  PerColllab 22 48 it 4 T A% G2 1 T AR iU BERZ AT
B AL G Bl JCH AN E V3 AR AL B TR S A A S

2 ZBERERREHFZITHLE

WFMS {868 76 538 TR B R A J0S AT 0 — AN 2 HE AR 2 A A48 FU o M S T VE 55 81 22 Tl 28 AR
[P EE AR 52 ST T SRS =) BRI 7 8 T892 07 n) BT R0 R 5 R 0 b IR RR b TAE AR 45 1 48 R K %2 2R
PR, P A A, B R SE BT & AT T AR Z — T B WEMS 5 P 48 B8R, i i g
SR A P P BT PR BR A AR AT — S D R 3 4R A 3 T AS FE T AT 85 0y R R R AT T BB BE I
WFMS HEATAE BT AN 0 52 ST VSR BE (R 20

N TP E B3 WEMS 51 2 ) ) 2 30 8 A8 TLAE 7, 616 88 WEMS 1 3R 25 MM L il b, 38 0 T 0k
R, L RO R A2 F P TR SO SRR HRN 22 00 1 A8 T R A T TR SO BB PG I P A B R
b 2531 %045 A (presence technology). %347 B Il 45 (location based service). GPS %&£ figfitidat. B, &
1EF P i Ak 28 R SE G i WFMS K E 6 5 P 28 T 7 3 (M8 4, 30 3 4 RV £ ) 28 ) IS0 HE 2% 42 5L 1T PC
E-mail. cell phone. PDA %5/ [F] ¢ uify 8 75 ) (1) 3 filf. 22 00 1 A8 0 428 AT A M — AN A8 L2 1V R0 — AN AC T IE i 4
PP, S VP ROVE H 38 s 58938 T A A B RIS L #s o B L RR T — A WRMS w20 18 A8 1S
I TRIAA 2R S R RIS AT LA

Workflow Management System

Other Modules (Workflow Engine, Process
Workflow Control Data Definition Tools **+)

(Process Data/Organization Model/
Relative Data)

Interaction Control Module

v
.| Context Awareness Task Dispatcher
Module

Context Control
Data
Context Collector Feedback Receiver
A A
- \ +
‘ Context Manager ‘ Interaction Control Interface

A
]

x
| +
A\
WAP GPS SMS/MMS Email Desktop PC
Adapter Adapter Adapter Adapter adapter

Interaction Adapter Component Library

-

GSM/GPRS/CDMA, SMS/MMS, W

>

P. ..

A Communication Protocol & Supporting System
!

A 4
Desktop PC ‘ ‘ ‘ PDA ‘ ‘ ‘ ‘ Cell Phone

‘ ‘ ‘GPS Receiver

User Terminal Devices

Fig.1 Structure of WFMS supporting multiple interaction modalities
K1 THEREERRZEEL RGN
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Context Control Data: HRA7fi M 7 BT Ab B9 RS B bR SCHRER, bR SO Fia AP B i) vH B IR B o A5 mT e 2
W 2E HOE FR (W R 3 AERATI R Gerh, BRSO A BREE BR SCRIT T B R SCERES R S A AR I 4 2 A
WA KRR BT P S &5 SR E . IR S S A SRS B BN AR AT A
A BRI B NI AMEA TR SR A8 B R S0 LSS R b 1) B 7 S AT s R A7 6k, 200 (e st
531 1 Context Manager Module #E47 & 3.

Context Manager Module: % Context Control Data #F4T % # fR## Context Awareness Module [ %1%}
Context Control Data #4757 & IE#4, 187 Context Control Data /1] fig 55 SE B 1 Dl AR 3 R 25

Context Collector: ¥ J= F /' 148 B b7 SCHEAT Hli 35 FH W &, DA e 99 350 i) 1) fisk &% 1 77 X 38 %01 Contexct
Manager Module #4758 s e fo 1% H 22 B0 07 JOGRECH 7 B0 B S0F B A P B3 Bd s, b
25 38 4145 A (presence technology). #5147 & I 4% (location based service) LA & GPS & 745 £ Fhigk 2.

Context Awareness Module: X 5ANH = (928 H b SCREAT I A1, DL 2 38 0 30 A1t e 45 10 77 2GR [l fse
BB SO B LAY i) Context Control Data "8 G H 7 1) B R SCfE BOFAZUR TR A S8 R B3R
AEAE 2 AR T —A XML B IIREH LR SR, 28X — 385, P AR v e AN H 4% S-S A& 1 2 3
I T A et AR X e — Al B IR . T b R Rk T A

- <context user="administrator'>
- zenviromentContext>
- zdevice name="desktopPC" modality="TCP/IP" available="false"=
<IP>10.2.0.168</1P>
<Port=8088«</Port:>
</devices
- «device name="cellPhone" modality="8M8" available="true"=
<number>=13805316868</number>
<SMSGateway>=05318800</SMSGateway>
</devices
+ <device name="cellPhone" modality="GPRS" availzble="true"=
+ <position:
<fenviromentContexts
- «userContexts
- «devicePriority>
<device name="desktopPC" modality="TCP/IP" priority="1" />
zdevice name="cellPhone" modality="8M8" priority="3" />
<device name="cellPhone" modality="GPRS" prigrity="5" />
=/devicePriority =
< userContexts
</oontexts

Fig.2 Adescription for a particular user context
K2 HPETFICid R

Task Dispatcher: 245 T4 A & (0 R ER B4 B 8T -0 . P A AT R 4F 4538 50 75 3,246 Interaction
Control Interface [r) 9% ¥ £ & 25914 B0 T AR 9 & 2 BT ik (1) 34 8547 )8, Task Dispatcher Module £xi% #3581t
SMS ¥ 5 ) FH - (R8BS R 3% — 4 AT 45 19 2.

Feedback Receiver: # U /i Interaction Control Interface % 3% [ 24 i i% S AR 55 1H) [ i 3248 48 T AR 514, LA
YeE T — L AR A B, AR R G5 B n] RESk B AN A (128 BB {1 & Feedback Receiver #2150 3112 5#
WHBE I R HBEANSE—8HmE.

Interaction Control Interface: & X T —ANA8 1.1 & 45 1,0 2 ol 92 e 4 16 46 08 T 2 AL AR 30 AT 48— LY. i
PP Zeunise g A8 H 7 AR L BARSE I AT BE ZE AR KON 7RG w9 Rt S0 RF 2 M0 A8 Ll 1E %
T 308 35 T s 190 7 2%, BB e DA R o A o A2 % I P I TG 4 DU 1 1) 7 AR Al ok, B AR A 119 3 TR s 0 2 S
PG — (WA AR 11, TR] I 2 7 45 1 % T30 35 AH SR R0 400 709 38 0 X 15 4 o i o5 38 0 . 18 8 A5 58
5,5 AL RS A S D AL

Interaction Adapter Component Library: & /& A S8 T A8 Il D i) BAh 2w i & A4, EA
SIS0 O RO T AE P A5 UM 40T, LLEE B Interaction Control Interface 3247 B )45 k.
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Communication Protocol and Supporting Systems: &2 ¥ 3& v PR i R 48 5 F 7 A2 T B R R 8 Y 4%
Beilh, 055 SR | Internet. FHIRZE K AZHLHL. GSM i CDMA TG 45 W 4 26530 47 A, 04 A 456 1 b il 211
TCP/IP. SMS. WAP % {5 Hh i

User Terminal Devices: ‘& /& &4t 5 I @2k & M P S A8 H S i e 2 004 6 5 R IR I
FERE A PRI S RS WG S0 PCL MEHEHL. B2 Bl il [EC ik, PDA. GPS £l 445

3 IIFRHAEMBEEG EFRTSBRMEE

B4 WEMS G MAL AR . BhaSBEALIT B BEL Bl ] S M AR 0 v 4 A3 e 48 A S el o o ok s £l
HOBE AL T AR S s AT A HT AN % A AR S N R TS S A G B R R R SCRE R
TP ELH by 7355 2 ¥ A R oA A,

3.1 ¥ RBHITERE

76— LA AR op 5 20 (activity) 2 — N A AR 0 25 5 990 A 38 V5 Bl (manual activity) f1 H 3%
z)j(automated activity)lL 3% B 76 FHEATY R, NAS TR IR AE HH 2 S BRI 3G B0, 3 AL G B S5
Tofr, 43 A1) FH ok 2 12 1 s T 2L B )5 ) AN B 5 (K S S BE A A TG 2.1 8 o T e AR IS L vp i 30 1
ARG

WE. AN SRR B B TAR AR R I AR I 0 2 AR SCAS T PRI . LI S oA 8 o L2808 135 3l ot
AT IRRE.

Activity
-1D
-Name
-Description
AN
AutomatedActivity| ManualActivity
-1D -ID
-Name -Name
-Description -Description
-Duration
AN -Participants
[ ]
DummyActivity AutoExecActivity
D D
-Name -Name Individual Activity GroupActivity
-Description -Description ET5) _ID
-Type -invokedApplication _Name _Name
-Description -Description
-Duration -Duration
-Participant -Participants
StateAwareActivity FeedbackActivity
) -ID
-Name -Name
-Description -Description
-Duration -Duration
-Participants -Participants
-CompleteRule -invokedApplication

Fig.3 Extended activity meta-model
3 YIRKIEZ) O

Dummy Activity: IXJ& F 236 3l 1, A S HAR R 5532 48, 1 40348 b 5535 30 10 ) 25 73 32

Automatically Executed Activity: 1XJ& B 2% 8l — B, 00 & 75 22 B ) 58 NIk 55 38 45, 5 240 8 5N HME
BEIR IR 1T 25X 4, 403> Web Service 28 11, LA T AE 3 5 1 4476 78 20 I REAS 36470 H.

Individual Activity: BEWJF HAXRER — A B R, 58 s sl B0 A6 sl 1104 2 Nis sl i) —Ffoke 41, 4
TAEAS [FE B 1) 2B TG, JF FLE& e AR S 0 AR R, PR B T s 3.

Group Activity: BFAAZHAGZ) S M EZ MO 2 MR 2 5B, RVFREAN R 1) TAE G 2R SR
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& H O e R,

State Aware Activity: FISRFE B A AHE B S RFALIEB), TS fe e S Tt . ANBUSZR R % L
W RE S i e 58 UL TG B 1 2 5 38 @ fl G BERT AR CL R NG TR . PSR Se g, 0 B S8 I A T S T
X JeE P, AR AT A kT A S R A I B S PR R A T AN AR BT B B AT T AT 25 AN B Ak
RELZE 1) m] e

Required Feedback Activity: iXj&—FZ M (A, £ i 025 1 RIAC B RG 3), Hok Fk B4 R 2D 5l 57 20 O A
(K135 ), T BB 5 A0 0 I 1A Ml 25 %ot 5, B2 SR T A B 70 4 98 B AT: 55 1) 56 OIR A AR B8 1) A SRR A 4 3R 0k itk 2
T BN A A R JUAS AT BB AT (R3S B0 A @A 0 3K 5 I NS AU RS B A, ST A B S I 0. 58 4.3 15 4
TR AR A 3 B X — A
3.2 BAEmMEIA

FE AR ARSI v 3% ) — MO 5 /N R (R 22 58 078, M BE A 2 55 — AN 2l I, WEMS 38 5 6 1256 1 41 B
DA BILEVE B BB AT R BEAT B . 4 BELLE B 7L\ Action J& PESE, Action S Bl b A 1 UG AT R
(0 n 2 ) s A1 P S Bl R 1 VAR A AR T 2 R I A Action, AT Z IR AR ARG
R, HL A3 ) B AT A € ) 1 % 58 1) 6 R A Action, JUJE PEIE G R I B RRIK A LB B L TR AR (K 0 S 2R
SELR. 4 Action J& MEAE A A 2 I IR Ak S — AN 3L () i R A ELE B 0 A B e 1 — AN g 1 4 R,
BRI I A L B A R A SRR TPk B, A ) S P (0 2B Al P 8 — K.

- zaction=
- «<action name="AddTransformer":=
- =roless
<role name="electric engineer" />
<role name="civil engineer" />
</roless
- =ohjects>
«type name="transformer" />
</ohjects>
<constraint minMumber="1" maxMNumber="6" /=
</actions
+ <action name="AddMeasureDevice"=
</factions

Fig.4 Adescription for group activity
K4 BRI s ik

AN T action J& 1k (KI2IA BE ) 2 Ja T2 AN PR S K9 B S R T e TR KA
Jr L WEMS 22 [8] (30 5 A% 38, BES 68 15 3l AL BB 18 G AT ORI« 3 A0S S SR A TR S PR AT 8 — 2. 3
BR[LA]HIE T BT A R GE) —Fh Py R AL
3.3 BEBEHMNNRTRAMEZE

BE— AL Bl S 0 2 3 T BT ) SROHR 5 2 A BB R ORI 1t e B, T 3l A LS B R Ui, 2 S AT
55 FRD P8O AN A TIUSE 0 52 FRO A AR R 530 A 55 BRI ORI S At AN 2 e 200K . WEMS ] DL IS AR 415 32 4 D4y 1B 1) S
TSN DL S 224 30 S 0 2 2 48 P BRI T AR 7 TR ) R R A BRI A R S B 5 1 — AP A

FEFRAT IR AR SRR e, 22 A 20 25 T4 3) S48 (04T T — A7 1 B3 I 5% 56 B , AR UL 5 | 48 2 S7 B Y BA

TEVEM E UG SRS (LT DA S N).
Algorithm. stateAwareness.
Input: Process instance PID, 1P HTHFE S
Activity instance AID, 1P B 2 FE AL 5 5 41
The member MID, 14T R
The task TID which is assigned to MID  //24 R /T-%%
Output: The state of AID 1253 3 S A8 R IR S (45 R AR 45 )
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Begin
Step 1. ¥4 OIS ATT45 TID BITA BRI 2 MRS T4 R 58 U A R AR Se LA W R I A5 1)
B Sy;
Step 2. If MID €S, then {
S,=S,—{MID};
S:=S.+{MID};
Revoke task TID from member MID;
Yoo IPREAETRCGL AN Sy IR, N S, SR B AR 55
Else I B 5 CL28 A5 56 A
Return the current state of AID. Algorithm ends.
Step 3. If AID is an instance of “Required Feedback Activity” then  //75 BEEEA 53 5 ot B BE 4L 35 50
If Sy={} then
Return “complete” state. Algorithm ends.
Else
Return “uncompleted” state. Algorithm ends.
1 LR D BREE X Bl A AL HIR A AE 3)*/
Step 4. Group the elements of S; according to roles into m sets: R¢y,Reo,...,Rem, Respectivly with role ry,ry,...,rm,m
<=sizeof(S.),Sc=Ret URp U ... URcy; 1AL R BT I A1 CURE Sc P AR 52 20 il m MRS
Step 5. For each group r; with corresponding role r;:
MAEE r TP BEHLEE I n AN TC 3R, n A AE 2 B 3 h A € r 02 5 R R0 B NECRE (YT Bl & e 4
JE), A 1~n 73 53 by A B 5L IR
Step 6. Set DC=0;  //i%5)) 5 {5 AID [¥15¢ Fefe B i ==
For each element with a number in S, with its role r: 113 Step 5 i {F 1) B 5
{
DC=DC+tif(AID,r);  /Hif(AID,r)4 ffi €4 r s REAN 1A FAE 55-5% T [8] T (task influencing factor, 7E
W5 AID R I 45 )
}
Step 7. If DC<completeLevel(AID) then /7% AID F 58 1 8 &t R, 70 1% 5h @ e vh 4 2
Return “uncompleted” state. Algorithm ends.
Step 8. For each element min Sy: [/} BEAN 1 o S 43k & 2
Revoke task TID from member m; I T A R B 5% AR Wi [ AT 2%
Step 9. Return “complete” state. Algorithm ends.
End.
T AR B S B AL B, SV Step 3 CRAUE T AT EE AR N A R B AR B, 2 i 8 SE
A BN 56 B R T B A AL IR A BRI B, SEAEAR S R A 03 P Je8 AR €00 3% 5l S4B £ 52 i B2 A 8 23 1 6
S5 G R AINE BT )8 36 8l S 9] BE 17 56 e U AESEAS 5L 1] WRMS SOt AT 55 56 U, S0 A4 2 4k
A7 DR, SV TP 48 S 1t 56 BRI B DA AR A S FIUREZ 3 1 119, A Step 6 7 1,35 3 52 1) AID 1) 5¢ iR JEE S5 DC
S 336 8 PR A1 T i 26 T AT S50 38 5 R W AL, B0 B0 I8 T B SR R 8 i 8 S A1 £ 4 HROIR A O RAIER A 1
I
ABE 24 i 2 S48 B 23 G F4 R 53 i D m, il S A (B0 r(r<=m), iS00 IR T B2 2% B2 D4 O(mixr).
A AR e STE R — 2D A K 24 i 2l 9248 10 5 R B2 2 B DC 5 AL AE Al T IRURE SE A ) PR 058 v S AT
ISR 8 0 i A DR I B S0 58 PR P8 R P 48, SRV N ) B2 2% P TT BRSO (r).
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BT Bl S D S IR Ja , AR 5 3R AT v R S A5 ) s B3 WAL 191 24 i A 55 1) 23 IR, JF AR 24 i
YURE R 52 SO TAEFAH R B (KRR S 5 A 52 A BE I 1) J 4R35 30 K BT AT 1i5 935 302 115 80 28 58 A
I A R A7 O A RE BIIA 1 )5 4R35 300X — 5Rg 5 K 2 B WEMS 2R A4BL

4 FHAENEERG

AT ARy Al o g A 3 A A FR M 95 R D 91, 23 530 SR P S R AL 3l (R R R TG 2R R A R AT R
XHRE AR, I T LA AL
41 ETAEMISHEARENRR

AE A i Hs HYF R T, F g Aok R 2 7 IR 55 ¥ T TR 2 7 B0 RS I 1 S LU DR N B AT B 07 B ¢
SRR A g SRR A — D I R SRR s B BB AN B s S . D TREE R R L R ELU#
SR [ 5 2 AR M A 208 R I TR 5 RS R PR R SR B (M B B JC TR T o (B2 A L BB i A
HE MR

2 WAL SN AR B AR GE AT 55 70 B AL, RESR A8 58— N0 A 0 A 55 (2 323 gt U, W SR AT
G5 AN 1SR O At AR TE i e 1 ) —AMAE 55 0 SR D B — AN FR A R, I RESE T O A
BE,— AT RERO R I &) 5(a) it s . U ARy sl s R S AR 2%, R MR 2, 5 A L AN S i i A R AR il A1 2
YRR RE SC T M BT 55 (K 3 03 AR 5E R A4 BERE N T — 20 3R AL 5547 nl A 5 A i 0 b P2

Pl 5(b) A2 2R FH R A T N A2 T B0 R PR AR 1R B 20 By 15 1 R WIFMS SR VF BT AT 45 15 2% P 1R A B 4l
BEAT 55 AT AT — A B B R L 5 OIR A I, ARV 5 1 5o 37 RVl 532 stateAwareness 5 5 1l 375 1) S 9] fE 17
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Fig.5 The process models using different workflow modeling method
Kl 5 BhASHELEE B AR LR
42 HHEMRFANEIENEE
FE_ER B, R SRR Gy o TR BT R, — IR R B i Ty R I AN 2 A A L e
BRI AR A ATTAE P R AR 9 v ok TR 28— AN SRR 45 R (AR TAE TP IR ST . AR Z AR, JF A AN T
VE S RA AR DA A, v 0y LA % 5K KRR vt 28 s 28 Ak vy v 4 i A g e vt ot e

© hIEBREBEKIT

http:/ www. jos. org. cn



(EESIE Se CRANCRIS AR S s A DI i A 85

2 WAL G AR RURBE A, 5 SR A1y €0 A D0 22 /935 8, I B3 3l 0 5 TR A 1 & FT BT TR, W&l 6(a) s,
HI TR B3 2 T ) AR B AT A DR, 20 i 2 22 /530 B I A R S 1 v 0 SR S 389 AT 45 2 T FR) e A2 R ] S e
BN A S Bl T B AN RO R3S 3 70 38 i) U S AR R AN (R R i A L TSI SR AT A e
SN2, W R 6(b) . AR AR GER I 52 RELL IR 25 Dy [RDH L, 30 3o it 0T & B o ks o LR %
J8 DA 18] FR) B[] A gl DA LR Fh AT 28— .

Binding tool: powerCAD.exe
Roles: civil engineer
Other attributes--*

Binding tool: powerCAD.exe
Roles: electric engineer
Other attributes--*

Binding tool: powerCAD.exe
Roles: electric engineers,

civil engineers,

electricity measuring engineer
Other attributes:++

Civil engineer design Electric engineer design

""" ™ (manual activity) (manual activity)
|
Binding tool: Design power supply
powerCAD.exe electriciy | | U — project e eeeeee
Roles: glectrlc!ty > measuring engineer (group feedback activity)
measuring engineer (manual activity)
Other attributes--*

P

(a) Process model with traditional group activity (b) Process model with group activity

Fig.6 The process models with group cooperative activities
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Table 1 The ratio of different interaction modalities
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PDA 72 35 54 3
Mobile 14 0.5 0 0
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Fig.8 The changes of selected interaction modalities Fig.9 The ratio of different activities in the blocked tasks
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