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Workflow Base: A Flexible Workflow Model with
Database Technologies

TAKEO KUNISHIMAN* and KAZUMASA YOKOTA't

Database technologies are indispensable for workflow management system, which is one of
the groupware for supporting well-structured asynchronous cooperative work. In this paper,
a formal workflow model suitable for database management, Workflow Base, is proposed. In
this model, a workflow is defined as a set of objects (activity objects). Flows are derived from
the relationships between activity objects, such as input-output relationships and part-of rela-
tionships. An execution model of the workflow model is given by a production system on the
rules corresponding with flows in one-to-one relationships. Instantiation of workflows is de-
fined by an assignment process on generalization/specialization hierarchies of workflows. We
also discuss about integrity constraints on workflows, and about a operation set on workflows.
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Fig. 1 A workflow example of review process.

BEHTULA = { B, S 1, S8 2, EE, EHREEEN }
S (&fmmi, SHvy—, ##, {H)

A1 = (&RFWHRL, £AHER, FER, {FE 2})

SE 2 (BRI, BREGHRR, R, {£#R))
=1t (a3, EFER, BHE, {})
EFRGREN = (BFTRR, £V y -, #F, {D)
H2 A#SOEADO WET
Fig. 2 A WFT of the review process.

b L Ja.(a1 —azAar Baratay) Thotzk
FTHIE, a1 & ap DREICEASLRED 2KD 70—
PHEETSH. COLIRFEEHFT V221 a1, a2
&L WFT L, a1, a2 CELTa 2@EA5=A
(triangle) %73 &2,

L7 WET I2BWT, ket RTv—2s7
T— @SN TEHETWS., Tabb, BLU/ WET I3,
ShEL1DODHALT -7 70— DEHREFE O
EPRIEE NS,

25 7—-770-14>XL22R

i ETO WFT 2 EBOHAFICHEAT 572012
X, WFT o A), Bih, -V M E2ERL
LT IER 6w,

WHWEHA TV a=I,0,P,8) ICXHLT, T
I' = {i1,42,-++,in}, O2 O ={01,02,"++,0m}, P
o P :{pl,p2,---,pk} REODBTCHILEERD.
CZTAN, HWBHDAT V=7 v ThbAvE—TF
T MVDEBEBM -T2V VOEEB P
2EZ, M, PREREN Cum, Cp THEEFES
THHEERETS. R LEROZVEREY C 0T
ENFRERT S, ZOFHYTERD LI ITEL.

02{I/{il""1iﬂ}70/{01a"':0m}7
P/{p1,---,px}}
ZDEYTITRD & ) BROEBICHIELTWS,
I'tsIeviel, A el'.iCi
OCsO&®Yoe0,30€0'.dCo
PCsP&o&VpeP, I eP.pCp
2% Cs 1 Smyth JHF T, CORLVELTTH



Vol. 39 No. 11

SRR/ { WL 1, WXL 2, -+, @ n}
ERE/ M

FR/{ Hzm, HF, P, Bk}
i/ { = }

B3 £H7OEA WFT ST 554 Tofl
Fig. 3 An example of assignments to the review process
WFT.

52 EDLETZERELoTVS,
2 O@‘(ﬁ;ﬂj“j‘f/lﬁ ]‘ ay = (I1,01,P1,S1) t
az = (I, 02, P2, S2) OMOIEFERBIZLETOL )i

pums
/—,E;%%ﬁ% 2z

AV,

1 Ca 2 I, Cs LAOICs 05
APy Cs P,AS1 Cs So

ZZT, St ={aib, --,a,0},52 = {a1,---,an} T
HbH. TOLE, S LS LOEIC, EUTIICH
TAHER S, = S0 B Y IO LERKRT S,

WET W 233588 T O IXRDEH IR A.

Wo={ai0,---,amb}
HYUTHiThh/: WFT W8 %, WFT D7 —%57
O—4a > X4 > X (Workflow Instance) &\ 5. 7272
L, WFLIZZNBE WFT L RRTIENNTEL, #
ZC, Workflow Base Tld, #IZRFS W RY), WFI
bEAL-WFT ERZL, MBAORFNUIL 2. 20k
R, WFT 0£4810i3, SN T L - UEFEHT 5
ns.

2o WFT [ &85 2, BN EEEOER
T A%EkT WFLIZERELT 252717, BRS
#% [CODAS] 0ZREEW [ LAk, TR [HZN]
[hEkt ] TEA] T8k, MEFS [BH] Thotzb
5. ZOLE, B3IRTEETICL>TWET [ &
AT | 1BEMREENT [CODAS &%) £ \v») WFI
FEREN, FOEFIBES.

3. Workflow Base DETET JL

3.1 FEEHAT IV MDRFTEFIL

BB, F#F7 Y22 a=T,0,P,S) 13,
a AN T 2ZBALE, P BUERHELETL,
O WMHNTAIELERT. ZOLE o BLERS T
EHELT S CEOKEEIT, ET2EHRL, &
REABRLCHT O KT 5. Thbb, HE4
7Yz a=(,0,P,8) X IHLH 0 ~DEHEL
EZDILHPTE, LTOLICEHRESNS.

(1) Ie2M, oe2M

(2) Pe?2”

Workflow Base : 7 — ¥ R—ZAEMICEI LT -7 70 —-FF NV 3125

Taysiariv—n
a2 <= ay

KFE7 0 —
a; — az
a1 => az P2 aa = a3 az < a1,a2

a1 = as P2 a1 = a3 ag <= a1 P2 a3z < a1
al ay <= .

K4 AKEI7O-RRTTIY I ari—

Fig. 4 Production rules for horizontal flows.

(3) a€ A SCA H7ZLIZTAIREST

V7 FOEESTHY, BROICEHRSNS.
A:=2M x oM x 9P x 24

PIMLEOBEELELTERTEDLN, ZZTIRE

= 2 3 -
BolERB P AERBILITE. DF hAMY

PE—TH, B2V MIEOIETHATY
BIEEA 7T V27 IR RAbOL LTHbIS.

3.2 WFT OETEFI

WFT OFEFETFT VI, KFE7a—LEE7I—IC
FNEFENIIG L 72 2 B O EF NV P-box & B-box %
LERENS. «

AKEZ7U—RE4 L) z7rayrvari—k
LTEHRTES.

< ORMBEGHTH Y, EAVTEHTCHS. o
ON—NVIIHHSICFHEENE, oF ), Fhzho
EHERTCT AEEF T V2 b ORT St 20T
WAHZ LI Lo THRIIE 25, TRTOLEMAIMAHRLD
FTAHI LI Lo THHRINERILEINE. C0X %
Tuysva s - VoOEEWSuY s a v VAT
LATHY, WFT D P-box IR SN 5. HE+
TV EFS, FE (fact) W)y rig
Y=k LTHbR, P-box IHMING,

—7%, EHE7 T —d Prolog D L 3 ZHBS0s 5
IVIBROMEROEE L LTEB SRS, 0%
FBHAT V22 a B5FAT V22 ar,az,,an
RERLAZEE, FOEFEF VI ’

a < a1,az, -*,0n
ERBEND. HEOIE, o 555K /58EHRS
a1,a2, 0, RSN, ENLTRTCOTFA TV
7 P DEFVETHRT THE, a DEFTIRTT 5.
DENINLBEMEICFHEING. TNOHEHD
HEAII WFT 50 B-box I S 5. BIRIICER
SNAFATIVz b1 DDEEAFT V27 M TH
ADT, FOFF7Vxs b BEIE P-box ([T X
ho.

B LT, M2 OEFEFNVERY. JTEET
NREZLEF, {ER}OIIBESNTVEFAT
V70, RERVEEFRELZIR-7%, B
MICEBRER SN ZITWER LR WS e THE, L



3126 EHLE AR

P-box: %+
SE 1
EFMEREN <« SR 1
PR 2,
5 29
B SN
SR 2, A7V =7 b
Bbox: S 1 SR 2,, P8 25, -, HE 2,
ﬁga 21 L gﬁl,l,géﬁl,g, e vﬁgﬁl,ll
B 25 ﬁﬁz,l,ﬁﬁzg, cee ,ﬁgﬁi‘ﬁz‘gm
HE 2, Egjﬂén,l7 ﬁgﬁn,b ety ﬁﬁn,nk

®5 EHTTLAOEFTET N
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general(W'), special(W’') % &.
o WEHETF. V, A, "% L.
WFT W 123t L, WFT [2B¥ % k3
IFHMEi S .
o eval(wft(W')) = true
fWLCwW, -IW.WCEW, CW
o eval(whi(W')) = true
W LW, -aWi.WLCWiCW
e eval(general(W')) = trueif W C W'

vrue

o eval(special(W')) = trueif W' C W
MAE (general) HE 9(W,0) ILTOLHIEH
b,

ZIXLD T XD

d(W,0) & (w'|w'e = w}.

FIEFBR C ICBT D W OB WEFT 5% 544
TERFTHEETH S, 72, 1k (special) HE (W, )
BRDEIIZEREING.

FNEFRfR C 2B
EERTHETH .

INLOHEEDOHEBNEL 9T & 07 11, #h ¥
NTRTO%EH WET, 3TXTOTH WFT 2358318
BEThH5.

BI5 O WFT 2BV [EH 1], - [EFnn, )
23RT, #E%%%E;Lkbwrrﬁ %] DEH
DFMICHDE, Lizho>T, ALEBEOMOEHRER
25 taro ICERIKR TWEWATENLIZIE, kDL
T hIE L v,

75 W OF WET b b4

'
o o Wau;
taro€ P wh(£EK)

5.5 ZOMMDORE
FROEE, BLXUBEOERHEELHVT, £H
LDHERERTHIELNTESL, 2OV ODERT.
—fIC WET I3EE 70— 12 & - TRBM ISR X
nNa, L7zhFoT, HEOMEL R 572012, WFT
POTOHEBF 7 V7 P B LTRES X D Rk
(RB#), oW (BR) ©PHEIRLTYS
LERITHE. WET W $OFE#HFT7 V22 ad
FHRETNCRET 2EE ¢(W,a) BROL I ICE
®FENG .
YW,a)=(W - 1
5 .1ah)

W)U {a}

THH L

S CEE Nov. 1998

HZ, WET W HOEEF 7 V22 b a DFFHE
FTRTRRTHEE ¢(W,a) RRODEL I ICEHRS I
5

YW,a)=WU 1 W
5 {ap)

6. BEMZE

6.1 Workflow Management Coalition
Workflow Management Coalition (X, 1993 412
7 =2 7 0= FMOBELD 72D S N FR T

HEH. ZIORTLTWBXENPIZ, T—r 70—
E A Eﬂ%—zm—i/ﬁbz-mf“aé‘.é&‘ 5) Jn%;l/\ oy

77— @%ﬁ%%?»#%x%hfwé.pw%?
VITiL, PEEMEE, ARA— M bR ERETBE
TOER, T—r7u—0FEMLEE, BET—27

O — B9 2 HBERBOBON TV IV EITNT
Wa, LPL, TOEFLTE, WTFholMsIz bk
BRERIZEZ 5N TN,

6.2 Regatta

Regatta® i3, ¥ X7 DEK, 4% (commitment),
BM2BRERL THAMBHLT -7 70 —EF V%
HELTSY, 70-08WNER, /227 A0 5L
HE)ET, 727 70—-0FEMME, BAD to-do J A
MNe&, BhT - 70BN o TWA,
IO ORI, KEOEFVERFEIFS . L
L, SNHLDEFNVCTHEESNRTWAT - 70 —F
FICRBBELERFSEZO0NTELY, k7 -2
7 10— #fEid ad hoc ZHEE L 0AZE SR TR W,

6.3 Statechart.

Statechart V) 1%, 7 0k ADWTFETR Xy L~V
DTA—F Fv A ML BB LARA —
RbUTHE. FOEEVAFA DR, Ty
AL BERE TR RS CENSELRE
LTWwh, ZEDOETRBOT—~ 70 —EF VLI
BLTVE, UL, BREEEIROLODEFTVE
L TCR7%4A, Statechart |21, WEIBNTH 5,
I—VzY MIETAERVLZV, TULAET VO
ERICBET2ERITRY, ZEOMBEASDITS
nas.

7. 8 IC

BRoT—2770—Tik
HzREoTwa,
(1) PHLE~DIE. —Bf% 7 0 —DEE L Vo
oHREOME, 5B O0BETED
RATEER, EFVHFERILT 2 LI MER L.

—RIZ, RO &) RERE



Vol. 39 No. 11 Workflow Base | 7 — ¥ R—AFHMICE I T -7 70 —EF NV 3129

(2) T—770-BREERELLLEICRETSHE
Ve O, EfFHOT -7 70— A VAT VAT
FEEPRBREELHEE, TLRBRIEEPEI 0
IR L.

(3) BEO7—27u—EFBIAT LEOMEE
.

REGILTHE L 72 Workflow Base 1%, EIZ/RL7Z:
BROT—27 70— MBS LT, 5—F
HECOMBRFEL 5L HEFNTHDLEVEZD, T
% bht, Workflow Base IZBIF 57— 70—, &
BiciE S5 2 BEONY (KFE70—, BEY

0—) KL TERENS 2D, Ihb ORI TR
TEXLHWEHO—BHEBEILRIBES IR TES, T2,
NBW AT -7 70 —REFRICL T, HEDT -
ya—0poEihT - 70— AR LY, #HiC
7 — 7 70— %5ET B Vo B ER, BHITO
ZENRTES.

7272 L, Workflow Base TIRIRDO T —27 70 —D
BEORESE2 T RTBRTE TS bIFTidARv. |k
HROMERFNFNICOWTHRRE LUTOEBD I
5.

o (1) IZDWTH, D ABPOEREICLL RS

TO—0ERE, FEOERMLAZICE L) TO—

DRI AEE L FRASITHLTE LA, 56

POANRY P REEICED )T U-O—RHBIEREIC

DONWTIREHE L Twivy, ZThIZonTiE, ECA IV —

VO DL % ANRY MEE V- V% Workflow

Base IZEATHZ LR LTS,

o (2) OREIX, FED Workflow Base DET IV

TIRBRTETVEW,

o (3) DEIED+HICHBRTE TRV, T

77O —HETFEICL-T, V-2 70— BT

F =¥ ORFEERPAIAT ) C LIITERIZR > T

5. LdL, T—2/70—DERDEERKEL, &

FOBRRHEBOT — 7 70— % BE) L TETEE

AR LICBLTE, TasBBRIARSATY

e,

(2) % (3) OEBESICEL T, BIED Workflow
Base O AIZT TR, 7= 71— ETOWE
¥R VFI—TVxr b EACTERICET ML
F 2 BERTZE 10D 2 FOBRE D B0 THRRL TV
ZEEEZTWES,

BB RERICLIVERE IS W E
HAZERERTEHRERO EREEEEE, BILRZK
ZREMTFIRAMESRE OB, 4 RERBEZEFN K
SRR HE e R OB BB IE S % b IS

MAZOBEKICEH L IT. 4B, FHEO—IITH
ERBRFERBE [RBET - N—2] KX 5.
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