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Data Flow Modeling and Verification in Product Development Process
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Abstract  This paper discusses perspectives of data in product development process manage-
ment, such as data type, data storage mechanism, and data structure. It is shown that data flow
modeling and verification is especially important in workflow management system for product de-
velopment process. Based on the proposed workflow model with arbitrary cycles, this paper pro-
poses a version control based data flow model which meets the need of product development. To
describe the data flow intuitionally and efficiently, the authors introduce variable influence table,
and develop an algorism for verifying this data flow model. Earlier practices indicate that the ap-
proach meets the data management requirements in workflow management system for product de-

velopment process.
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FHAR AT, AR A O B 2 AR &% 7 o 5 51 38
ZEH B o R BT R s AR R A% R Rk
2 X RIECHE 0 A BRI 9% L 48 51 AR TG T Bk
T R S A R Bl S IR A S S AT T A I R
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i BE U8 A7 it 75 5% 2 B8040 e b 9 B ol 7 S 491 1)
FEBTA] (datetime ZEHY) | F A5 (string 2880 | EFF

i (long RAD 45, 45 AL RE 18 XML A% X8l
a0, K 3T B AR B XML, 25 4 1 B dls — 4 —
PEH SCPF . WIMS R 560 AR S5 A B i iy 2. U2
BB UR g | NN ot Rl B O 2 W S B 1 [ T
TF o P AR I A B AR e rh B R R ALE

*1 EAAFRFAETENIARSERSTHLNE
R B K T HORZEH | bk 2
- AR | WIMS 5. — ok A TAEABE (build-time) o TR | TR IR R %
;ggﬁ 25 B WIMS P9, — ok [ TAE 7% 8] % (run-time) izﬁgﬁz PEREATIE | a AR/ Bh 52 B B B )
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TR A8 AR R AR Y s T I b 2 1.

3.1 THERKBEMERLEX

EX 1CTAERD.  TAER W & Xk =x4d
(A, Q. L) i A B85 MiEsh 5. Q 2k
IEFRIC R L 20 B[] i) 48 AR ¢ 2 L Bkl B
BW I RLUT KA.

(LDANQ=I ,AFT;

(2)Q={s) UE. Hrp s HR AP, E Nk
bricdE G E# I

(HLCAXAU{s) XAUAXE;

W) dom(L)y={al|3b:(a,b)EL}, ran(L)=
(6| Ja:(asb) EL} M dom (L) Uran(L)=AUQ.

a1 AT RVE H —A TAERE & — MR R
0 — DB G bR IO RN Bl B AT B A G
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TRUED. T3 8b 3B —LL & P 5 2 SC WA PR AR iR S
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EX 2008, Wsha € AW LIgE X H—4
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BoT BERE—-DMERATRRMEMES VT,
W€ VT EERME KR KRN v oT = ol Fl 40
d: Datetime="“2006-04-12", a: Integer =10 £,
XML ¥4 258 ] XML Schema $iR.

TEX SRR M CBEHE)) . — A4 K 1
R (R F R L€ L E LML Chastas CN, s
ac) s Hetf ha FoR LSRR s ta R H hasta€
AUQ., CN;CCN & [ Bl A RS ac
7R 24 CN € B F5 AR 25 0T /2 I FE R BB ca |

HEAT 1 TR A, LRIE ha —“mta SRR E CN,
B 5 1) 2% A2 1) 2 il AR fi A2 38 1) (passsable) s £ 0% —A>
i

EX 6 (FEM A SRS, WA on 2
PERARA ) — A 2R Bl — A SRR R
HERME.cn€ CN. CN 2 LA W g U T A 2
HIEBES,CN =(Seq,Con,Syn, XS, X]),H
Seq JE P 5 il J &5 Con 2 It R LS,
Syn R R RS XS J& 57 8 S il 4R
H.XT RFEILAER SEA.

i 6 T 4 AR OC AR Y A g DG B R
P 42 5T 1 2% R R R M. R N =
e, b T eny 38 LY SRR IE N
e Cony ) s R PRAT TCHRAE ac, AU /2 e Cenyy ) N
eCen;y) N+ Ne(eny, ) =true.

F52 b T Bl E) AR DG AR S Sy 2 ) ARORSE A K
o AR PR L B AT AH G Bl — S A R R I AN A
P . € 58 S 6 S 4 i Ui A AR A, K I
FERLEE RS 4 e,
3.2 EEWEH

P FE R TE Bl R IR T W B B3 B R R
TG ER B AR BT O %8 DLIR B A .
DR AR Y 2R 5 RE o T[] 7 T R 2ok AR Y AR

{en, scnyy s e

TR DO S AT B IR A AL AT B IR A5 R 4
1A G R AR B A3 A i ME B BT DL A Y
WIMS BESR R ZRE S 450 B2 75 2 A il
HATZ R FR. A0 IBM WebSphere MQ Workflow J&
PL“HR7I0FR B 2 A 3 PR A5 4 . 7E BT R e SGR
AR A B A B AT 55 1 AT A RN W R Ak
S DA 55108 BR 0A T o B 2006 2 4518 O 1k WEMC $2
H 0 g AR AR R o g SO IR 45 A B T 2R LT
FEIEE 1 i While F1 Do--- While 454 i 9 25 $h 47
Tk 7O VF 2 2E H AR I AR R A i R
IRF A A [ B 45 4, — R A R0 R A B rh AN AR A
PR AR SO SE AR L T4 IR B TR B R AE
MO €8 TR A 1 I TR e Ao e
E L.

EX TG, & on € XJ on, € XS, 45 Y
WRES (i~ ) CW A {cn;—>cn, )} CW, Ja &
{eny—cn; } Va€ {enj—cen ) Hor a € A FR %42 46
B leni—cn; } Bl {eny—cn, | TG RS54 10 Ry T Ceny s
eny ) s HoH e BROR R G5 R IR A o, BR Ry IR 25 48 1)

WME Ve AUQUCN An& I(cn, en;) , I €
Predecessor(n) Nn' & I(Cen;yen,) s WIFR n g BR 4544
MAH IR Yne AUQUCN An€ I(en; sen;) s
A0’ € Successor(n) An' & I(cn; sen;) R n IRGE
FE R T R AR A A AR A R L AR SR A

TR E LT IR RYE AN GO O R TE
ICensenp) HME— BT A E R THEEH S, 8 1 4
AL E S R R A5 1 1) < oy L ey
SRR RS H T Ceny s eny) B A FNL S5, eny €
ICenyseny) JEBR eny ZHMIY o5 — AN B i AR A2
RTINS 04 I 1 A AR B i) 5 2 B A A
KA R BRI 2, 3 0 B O AR R 43 B 2 —
PR
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Bl 1 AT RS 7w Bl

4 HIERER

4.1 HERMEXMLEX
UnA A 80 A A T 2 SC L as A T I S B
At 22 ] R A8 FLOG R » BT A AH O B8 7 A A Y

125 BB R B H— s 3 FkoR
e (D) B FRIR 5 (2) R R R (3) 3
TR, B E 81 M 3 MR T B
FORIE LB 2 FE TRFERE. — O SR R
R S Hw e 2 E A Wik 2R RiEHA
s WA O 58/ (1 L AR SCHR R 1 O R TR 3
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T 2R Oy i Bt o e Ak e R

E X 8 R dik 2/ 8 nt) . BIRBE 4% dl %
N TAERH G S 54 R I E X R . dL v FRom i LA
T3RMIERZ—:

(D di=(a,v(a;) R, XRMATIE ) a B 75 132
BUAR B o TE0G Bl @ A 2R B A 5

(2)dl=(a,v.R) , FR AT 8 a I T5 2 HUAE
v Y[ OB R AR 5

(3 dl=(a,v,W) , FRPAITIESN a J52E 7
BT RRAS A= B

R AW 5 5N S 8 E MG #4558 7. TER W
W9 BRI E S Dy 2= U dl Johim €Ny Wik
A€ R IR =

R PAR B U E -yl N SR R AN 2t (3R A
FIE 45 K A0 B8 - T LGS B4 4 0 S OB e 4 oy T A
LA S B 8 % R B0 N ORI 1 1T S8 )
PR B DL b B8 i i SO R T A 5 4 .
WIMS [X 4375 i A6 AS 6] 36 20 AT J5 A6 0 D s hi
A AR 2 5 B0 S G P IR RS BB i CAD,
CAE.Word 2§ N FH £ 48 25 i1 SC 1 #5776 b TAE
FHOCEHE o LA 5 2 3 (D) sl i %
HAA S AT WIMS 0B (2) B R E RS S
WIMS 4 1% - Hh SCRY 8 B 28 50 8 B RRUAR o AS [R] AR 1)
SCURAL B 25 78 B (3) N &R B8 K AR S HE RAS 44 1l
(B MS Word) , WEMS il 1 4% 5 3 B A 7 3¢
& B 1 B3CHE O R ML SRR 3 B O .

TR H] 6 S AT X AR e 1 5 A
FF RAW AT R, an A 8 R F 52 A2 5 25 A,
i XML e 5l % G2 28 AU, 25 5 8 132 I ol 3 o0 4%
(1) — BB 43 T 3k o BTk o8 . ) G, X XML
KRS BT PLiE 3t XQuery B¢ XPath 1E S35 HE
TN s X T Excel ST, AT L3 #r i APT JE47
BE.

4.2 TEFMIIE

AR SO AE A S 1R IR TR I S 4, R AE
TAE AR v g SCAR B T R A 2 B S ) AE 8 AT
A B O — 0 AR B A5 DL [R]— 3 A S )
6 AT DA F B AT AS ) 2o 2 S 491 S e 28 S 4%
B A7 R A8 WEMS 4k 3, 776l 16 78 1 8008 %
Hi o T WIMS il iR B8 3, 3R A1 51 A A8 i 52
Wi %1 #¢ (Variable Influence Table, VIT).

EX 9CEEFmGIF). AEEmHIE T, =
— AN THEFAK B BB R AN [R] B AE  A AS [
(35 2. AT ) 5 S PAT . o i R RN AL

v A

T AL T 16 Bl @ i 78 /Y 32 IO T F1228 S o, i 72 19 471
28 R AL BB 20 Caloop) 273 [A) B AR L B9 5
AAT EXRERIME A 2, Cai o)) 3R, M 2, Cal v o) €
{null, “initial”, “uptodate”} U A,y t, (a¥, v;) €
{null,“w”}, Horp, A o W oAb JIE A 15 3l B9 AR U 1)
RS

SRR S LT

(D t,(a} ) =null, BIRTE B a; A X AE & o, 3
A1 BE R AE 5

(2)t,(a¥,v) =null, FRTEBN a, AR 0, 3
75 A#RAE

(3) t,(aj ,v;) ="initial” , RINTE 3 @, B &
v, IR 5

(4 t,(a;,v;) ="uptodate” , K /RIG 3N a, LA
o Y HT OB

(5) t,(a] yv;) =ay.id » KR B a BERIE B a,
A& v, {H

(6)2,Cay vv;) ="w” KRB a, WL o, AT
BHARAE.

VIT 3§ 2 il & 17 Bl 76 A [ 1 3% 3l 18] 1% 32
TS AN DT ) B 56 FR L T TA]— 28 (B AT R Rl 22
i Bl K AR O BT AN TR B AR i VIT a2
ST RXOM A 1 22 5, Fir LA RE DR TR BCHE T TR) 7Y OE
k.

WS B A KR WT. B ¢ (a)v) =
ap.id R UETE TAE R E W 53 a6 T a
PHAT 58 B8 SR, 78 BF 45 14 v B8 883 3 1 91 I Hh AT
HEEWATH BT AR A — .
Bl 2 fr s 65 A 35 3 e B IR AT IS BTt
N GAE CAD B k47 Z R a5 M it F f it
LERAF ALY priFile: File 51 IR ST Bt 3C
P 23T a, WA G H (check : Boolean="false) , ]
PR HISCPE checkFile: File, #E AT — 483510, 1t
B a, B9 A28 15 A8 %, priFile F checkFile.a, 16 8L
WIS R G B B AE A modi fyFile: File 5]
RS i1 a0 5 AR 88 W preFile F
modi fyFile. A IV #, a, B2 WY 728 & L B 2 42 B
prtFile #1 modi fyFile.

RO DS

aj GRETE a W o R GRE

B2 B H R VIT Bsgn
AT PRAE VIT X 8080 1 38 1 46 545 T A SO
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SE FREE Y rh IS Bl AR i 1525 Fe 45 4 A AT
(15 T Ah 3 5 2 S AR S ) S50 WA X R T LA
% 2 Fom B 2 Fin i B 0 B0 . Horp neFile
File /& %45 12 15 7 5. 304, check : Boolean & {3
G EES

®2 BE2REITERE VIT

a az as
7 w r w r w
priFile ai w ai aj
modifyFile w a
checkFile as w
ncFile w
check w

WBh a B AR preFile fl checkFile , B
TTHE @) R IRAT I 52 B {8 JF oK 7 AL BIr AAE 1B 47
I @y 55— U FRAT L 3 S B2 R AT 3o 3 an T Y A
A B,

Bk 1. TAERE AT I PR 454 v 800 I 1 R
1To .

A TAER W K VIT

1. Ya, €W

2. 1F a, € I(cn, scn,)
3 IF a; WK HAT
4. FOR t,(alsv,)+sj=1,2 % m, m HA ¥
5 IF 1,Cal y0,) —a,.id
6 IFa,=a || a;€{cn,~>cn,} Na, €
ICen, veny) N ay € Successor(a;) ||
a; € {eng—>cn, } Nay € {eng—>cn, b N

a, € Successor(a;)

7. ANFEE v; 5
8. ELSE

9. BEEL v
10. END IF

11. END IF

12. NEXT

13. END IF

14. END IF

XF T B G5 A8 TS S IR AT AT B AL T
PATH B AR & R AL 3 9] AT I #1742
i H A EE — R AT N 2 R B ) SE PR s AT
AET R BT B9 modi fyFile.

4.3 TEXMIRNERE

Hi3% 2 Al 1, VIT af DUE AR — > fi i 40 B, 24
I Sl BORZ T B 2 ) AR S5 F IF A5 L TR ot
A SRS A A T

XHE BN a € WL 5E X String 8 — 482l [ pl[2],
Horb p hya BB BRL. [ 1L0]=version(v;),
r[j]J[1] =name (v;), j =0,1, -, p—1, HHf
version(v;) € {“initial” , “uptodate”} U A,y sname(v,)
Je A o 2 B E X String B — B8 wlq]. H
Fqgla B AWEE, wlk]=name(v,), k=0,
1,eesg—1.

XAE 0T LA 1S S R B R w SRR T
B AE U7 1)1 B0 8 5 B0 LE S Bl )45 3.

5 HEREREMESH

BRI DAY A 1 0 B e T A DA 0 A e )
LR Z — , H H B2 780 8 i 0 B 72 T
YETRIRAT o Rl RE R AR I B2 R BUAR DL i A — 3055
B, R T AR SOR T 1] RRAS 425 A A9 B A Y L O
AR A T AR U S 0 4% Jd 2ok i WIMS 48 3
F8 e TR WAL A i U A A P DA BRI Y 28 AN
D e AN — 20 R) R A 23 A7 A O B 2 IE E0 0 I A
AEAE BT Bk % 3 S T AR I P AT & LR FE 4.

Y U T A B 1 O BT A S B R s TS B
BEHURY AR JE A MRAS 5 5 A RA S 5 0I5 S e R
SR R AT 0 — 2 fd R A AR VIT
IF Fae b 3A SR B R AT BRSO o A KO A R —
Bl a, " E SCI 37 S B v MR s LR JLO T Fin 4 ) 1Y
W8 a, 5 Z BN w, WEw, L1 r eI —
B DL SR Bl a; TEAT — b 2 5401 o Y AT 2 A5 0
Fa o k=0,1,,p—1, p N a, BRI LHEL,
[=0,1,-2,g—1, ¢ a, 5 AWZEE. FEDN L
TR Bl AT S8 IR YO RTRE RS [R) B0 26 rp 22 %
AL T FRATTLE 3. 2 WA E5 M & & X VIT 17
TREBRAL B T DL a Fl a; J&@ F A — A PR 45 4 B AE 32
B EAST A B S IR A, AT E IR R %
JE a; Ml a; o3 JE AR RS IS L. F350 2 [k ]L0]
ZEF“Initial Bl “uptodate” i , B IR A 2 Kk A B
BEE R T T % .

Bk 2.0 B R OE AR PEAS 5

B TAER W MR 58 row

i - AR R R R

1. FOR @, €W,i=1.2,,n, n i W H 35 sh %

2. FOR oMU B2 5 r [k][1].k=0,1,,p—1

3. A A [RILOTHR 1A MG Z) a; 5

4 m:=0;

5. FOR o; W EZZ EEH w;, P EME w,; [1].l=

0.1 sg—1
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6. IF r[£)[1]=w,[1] 27. END IF
7 mt 28. NEXT
8. ENDIF 29. NEXT
9. NEXT DL EFREE 14 R0 19 AT 4R A R IE th E W
10. IF m>0 (A — S5 s L T Bl i3 Y AR B RROAS IR TR X
e el B 58 2 WA I 5 22 7 B 0 R L i T
e Meghhe £ 000 Qifﬁi_l" ol 44 0 L L T 0 TR A A T R
M R E R R T b SR BUSORARAE X 3 R & i
T a, MRS AR 017 JSCESCHE A 4 R o DT A6 LA 3 AUA T o B
15. END IF IR AT i — A T UL R R R AT AR
16.  ENDIF Ol B3 RS 0 R SRR B R Y o AR AR
17.  ELSE AL H IS ) as iR I R SR F B UART R M 0 A B
18, IF a; € Successor(an) || Ml a; J& T — SR8 PRI 75 05 B0 0E 47 199 U P 5 80 1, o 2 0 )37 8831
AR5 TR GBS & BB, 75 00 R i — RS L 1
19. He t PR DRI 2 B MU G 5% <, BRI T AL B4 5 A evaluation: Boolean. TAET
20, Eﬁ?igj\%g{\i rLITs BATIE 16 3l a iR 4R evaluation 72 & BYH . & i
21. IF a; € Predecessor(a;) N\ a; J& T 54 S8 451 %fji*ﬂﬁ%&#&%$(walfwmn:true)g‘?%%&
S AR 3 A 4B M ZAR IR R (evaluation=1alse). 7% 35 il
29. e AR A A T B R R S R g MOXS EREE a—>as Ml ay—>ay Loy AFR A
FF I B 2 R AT T o B 25 s A R 3NN Mevaluation” FERERE ai—> an ERGSEEARESR
FEAE” KA —evaluation”. 15 3l a; 1 & LR 7 AL
23. ENDIF SR UG 3 s ar vans WO A BB AP LT s @ v ars 43931
24. ENDIF PO 10T B A R AR T AR A3 A T BB R T R
20 BLSE B 4 3 3 b B B o R W2 3
26, RMESRMEE R MARE Lia, KRE L a; %

By A st r [R[1]75

aj MESEARIEM; ap WERBRIFIERS o BOFVEY: o a BIEIN TRBRBAFRA RS an ap:
ays afEDBING an ay: BOUFAEBG o

AN Appn

JI7R.

o a e =

Tl &

Ay, |_>| 28 |—>| ay, I/' a

T AFIE -

A IE 1Y
BV TR a,: BV IE AL

3 MR R AR

AL 6 77 i FE R s R o AR AR A
F o FE N AR F HE 3030 ol 2 A i 3R, EL il R0k 2
AT DRGHO B AR R A T A G A B Vag, BRI
28t r, [11[1]= finalEnlarge, dr, [1][0]=
“ad” H a, ) w BLH w, [0 ]=enlarge,Bir,[1][1]€
wy s JIF LABE 2 9t T B R AR R E X ay

RAE S an BEWH LR finalEnlarge”. Ya, 3B
A 1, [0][1]= finalForge, 3r,[0][0]=%a6”, H.
ae ) w B ws [0]=r, [0][1]= finalForge,{B &
an Fil aqJ& T [A— S B (XS, XT O BT 7332
B LAGRE 2 2 it R R B S Y A R an
BT as M AREB AR finalForge”.
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3 BEETTENBERREGRAE
3l r B w $H % i E L
a; r [0J[0]="initial”, r, [0][1]=dataFile w, [0]=body dataFile; File 1} £ 5
gy _ 3 ke m _ : w, [ 0] =blade, s
a, r,[0J[0]="al”, r,[0][1]=body, r,[ 1] 0]="initial”, r, [ 1][1]=bladeNote w,[1]=bladeDesign body: File I £ 52 ki
a; r;[0][0]="a2”, r;[0][1]=blade, r;[1][0]="a2”, r;[1][1]=bladeDesign wy [ 0] =evaluation bladeNote: File I 5 , 1

ay

r, L0JL0]="a3", r,[0][1]=evaluation, r,[1][0]="a2”,r,[1][1]=blade.,

w, [0 ]=enlarge

r, [2]00]="a2”, r,[2][1]=bladeDesign
rsL0JL0]="a2”, r;[0][1]=blade, r;[1][0]="a2”, r;[1][1]=bladeDesign, [0]= finalEntar
“ L [20)="a4"" rs[2][1]=enlarge w; [0]=finalEnlarge
ag rs[0J[0]="a2”, rs[0][1]=0blade, r;[1][0]="a5", r;[1][1]=finalEnlarge wy [ 0]=finalForge
@ r7[0J[0]="initial”. r; [0][1]=dataFile. r,[1]0]="a6". r; [1][1]=finalForge w; [0]= final PrtSur face
' ' s[0]= finalDie,
ag rg[0J[0]="a6", rs[0][1]=finalForge, rs[1][0]="a7", ry[1][1]=final PrtSur face ws[0] f.l,na Zf .
wg [ 1]=finalDieDesign
ay ro[0JL0]="a2”, ry[0][1]=0blade, r,[1][0]="ad” , r,[1][1]=enlarge wy [ 0]= preForge
ay 1y [0JL0]="nitial”, ryy[0][1]=dataFile, r,[1]L0]="a9”, ryy[1][1]= preForge wy,[0]= prePrtSur face
1 [0]= preDie,
ayy ry[0J[0]="a9”, ry; [0J1]= preForge, r; [1][0]="al0”, i, [1][1]= prePrtSur face wn[0]=pre {P .
wy [1]= preDieDesign
ayy, r2[0J[0]="a2”, r,[01]=blade, r,[ 1] 0]="ad”, r,[1][1]= finalEnlarge w,, [ 0]=finalForge

K LEMBEHFELZLY
LIt

blade : File B A 55 A A5 7
bladeDesign ; File $ 4 %
T B

evaluation; Boolean
enlarge, finalEnlarge:
File (£¢) ¢ 3 A% it UL
i 2 U B S A
finalForge, preForge:
File 48 1 . 1008 140 92 4
%

final PriSur face, prePrt-
Surface,adjPrtSur face:
File 2 8 45 | Tl 8 452 | A%
TEASE 53452 T 03RSO

ayy 113 0J[0]="initial”, r;[0][1]=dataFile, ris[1][0]="al2”, ri;[1][1]=finalForge

wy3[0]= finalPrtSur face JfinalDie, preDie,adjDie:

ay, 1, L0JL0]="%ab"”, ri, [ 0] 1]=FfinalForge, r, [ 1][0]="al3”, r, [1][1]=final PrtSur face

File 2 §8 52, 10 #& #6 , A%
AR S A Y
finalDieDesign, preDie-

wy, [0]=finalDie,
wy, [ 1]=finalDieDesign

ays 15 0J[0]="initial”, r;[0][1]=dataFile, r;s[1][0]="a2”, ri;[1][1]=blade

wy5[0]=adj PrtSur face Design, adjDieDesign:

ays s 0JL0]="a2”, rs[0][1]=blade, ris[1][0]="al5", rs[1][1]=adjPrtSurface

File Z& #5201 48 52 | ¢
IEBE T A

wys 0] =adjDie,
wys1]=adjDieDesign

6 MHXIE

A B A U X i Gt AT T ) B 5
AR5 1A SRR Rz AR A AR D
P8 2 20 S80I O R R IE A R o T BEAT TR R Y 4R
R SCHRET6 Ixd AR I FR 48 b i BOd AT T AR
PRI T - A2 AL A5 B 1 3 s M IO 35 130
7 T AR5 R A AR T 35 J0 ¢ » RO T WL 1 %
36 5 L R A% 3 1 T R B B el 4 A T 5
WIMS #4885l AR AE . A 4 3 39 Fh gl d =X,
X S AR U RE 06 X B s 1 I 5 B B % WL A A
P ABJRAZ SO R W L B0 25 ) RO AR 2 1 L
UG 6 45 7 TR A PN 5. WIDE 3 {5 Boph gt~y 1
R EVBERL & ol B A R A R A R . E LT
AR T R A P A i 0 A b PR B R A O L
8 09 VR SRR . 08 3L 18 2 8of i 1) 755X
Fik. BRI . WIDE i B8 i 37 BB ) 00
H2 B A #2406 Bt ROA (9 #2461 BE 1. IBM MQ
Workflow 7 i it i 17 2l ) B 4 728 45 457 A A7 ik
SRR Sl ) it R A 18] R o e 2 i
e AR X PO E TR T 0 42 Ry AL AR
Bl P 5 5K - R VF RN S E SCEANTA 2 S
1 A 2R (H R B2 % 1R 080 A% AL A A L g

T R GLas AT A 1 HL A Sy 1 ANE T AT AL
o3 A i v /N R . MENTOR 50 5 o i i
2y 1] 2 7 K i - % 2l PR — A 1 BT Y AR
3y Bl A5 H bR TEAE IR B BB 12 1 S 808 I 2y
B B AR R T3 A 3 s ik 7 A R L T LR
T B A — B G L S0 I R X IR ABE ST
Sadiq 55 N BT T RO RS 30 1) — B L (EUR O
AR gy R B RO TR YRR 3 595, Zhou
NI HET Petri LIS B2 Fh =2 TAR R MO
28 JLTE SCRAIE Ty % L T 56 1 RO T TR N L (H
Je R TR i R AR B AE X Token 19T ik bR %K
(99 78 o Bt 0 4 U B A S OO TR
T RAG AL 22 T3 SN SO R e R A4 R dle i
A S5 TR SCHRLLS 14t i B30 4 89 5 3R AT 1% O
LA MMLZ AL AR 1 i 7R 9 AR D B AL
HBEA AERAETE S P2 LT RS st 5
PEAT B 2 e X A 15 B A% 8 AR AR AR T34k, X
R R 4 Hh AR R RCAS 5 5 A9 T 9 - T L 8 O Y
36 A5 R BR T Ak BT A Y Y B 25 AR Ak T
PDM lf 58 08 » A i £ AR 35 F T 7 f M OR BR 3C
A B 9 A B HOR A F 3 T A g
WOl BT ST » — B AN B8 B AR I 4 A KdiE A
HSREE S A N TAE TR R 50 A 5 i B AT 58 s
CL ) Je RIS TR A 6 [+ T L /0 DL
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Background

There is less research on data flow modeling and verifi-
cation in the field of process management. Existing methods
to model the data flow in workflow research field are not
suitable to product development processes since they do not
consider the version control of data in processes, which are
very important for the product development yet. In the PDM
(Product Data Management) field data flows are investiga-
ted, where data are digital documents and their states during
their lifecycles. But few concerns are put on the control data
and workflow relevant data in PDM. These make workflow
management in PDM unsuitable to manage product develop-
ment processes other than approval flow. Moreover, few re-
searches were done in correctness problem of data flow model
in either workflow or PDM field, which is a complex problem
when we consider the version of data in the product develop-
ment processes.

This paper proposes a novel approach to model data flow
in product development processes, which covers control da-
ta, workflow relevant data and workflow application data.
All these data can be controlled in version. It also proposes

an algorism for verifying this data flow model. At last, it is
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shown that the results are practicable through an example.
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The development processes for complicated mechatroni-
cal product are very complex. To coordinate and manage this
kind of processes, workflow management system (W{MS) is
often introduced. But, traditional WIMS is low in the flexi-
bility of modeling and executing, expressive power of process
model, and ability of adapting to the changes. In the project,
the authors researched all this key technologies in adaptable
business process management system with workflow model
with high expressiveness. The data flow modeling and model
verification is important issues, and the proposed version
control based data flow model can integrate with the drawing
document management module of the PDM system, therefore
integrating process management with product data manage-

ment organically.



