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Automatic Enactment of Workflow Processes using Active Databases

Joonsoo Bae' - Yeongho Kim® - Suk-Ho Kamg2

A workflow management system is a software system to assist designing processes, controlling and
managing the execution of the designed processes. One emerging trend in many recent information
systems is the provision of process management functions. In this paper, we propose a method of
designing processes for automatic process execution directly from process modeling. First of all, the
concept of block is presented which is to define a nested process model. A block is the minimum unit
that can specify the relationships of process components, i.e., tasks. A general process can be defined by
a combination of the blocks defined in this paper. An algorithm is developed to transform a general flat
process model into a nested model. We identify basic types of blocks and build ECA (Event-
Condition-Action) rules for each of the basic types. This allows us to automate the execution of the
process model by using the active features of active databases.
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JRALAL dloE M o] &R A YHHE Ablo|y =
© Y52 FEHE AHAS Lotk YRAAY FRHE UE
I} 2 Aol et
« start-instance (Y AEIA-A|Z} . Zeto]AET} ZEAHA
& Ag AlFshs Aldolth 558 tlolgw o] A7) o
AAE A BH Z2A 2 A WA B AFE “Ready”
e 2 et

NotReady rEE ‘%3°]
2E g8

Begin

189. glA3 A Ao) tholo 1 &(Rusinkiewicz ¢ 4l., 1995).

* begin (A2 : 558 dlojEulo]27} e} “Ready”d]
H23E )T ZGANA B33t Aotk dlojEfH|
o] WM FH B2 JE|E “Executing” .
Z e Fh

cendZR): FEo|UE A} 3E AP dEFH
=& dele Aot 55 8 dHolHuolax #F B~
3.9 AE)E “Committed” E v}ET]

« abort (BEH : E2o|AE AHEA7L e AYe S8 3]
A X3 9 A& Uehie Atdolth 558 do]
B o] 2 1 B) 2 2.9) AFE)E “Aborred” £ H}ET}.
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2 ZZHLE AP B =FoMe E29] FolE ECA
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HU E229] ACTA FA 808 H3H B29 JoJE AHA
HEEY FH wet JEBA Y HYri =g £/
a2 H&EE 7H-E B8N A A L3 ok gt
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CREATE OR REPLACE TRIGGER AND_npdate_blockinst_cmt
AFTER UPDATE OF ComposentSiates ON WE_BLOCKINST h Event
FOR EACH ROW
WHEN (mew.BiockType =“AND-parall’) AND (sem CompenentSiatus = ‘Comminos”) < MNMSNNE  Condition
DECLARE
noOfComponent NUMBER(3);
noOfCommitted NUMBER(3);
blockinst_var  WE_BLOCKINST¥rowtype;
BEGIN
SELECT MAX(ComponcarSequence) INTO moOfComponen FROM WE_BLOCK)
'WHERE ProceasiD = mew.ProcessiD AND BlockID = blackinet_var.BlockID;
MW W@ E3 0 MRS Component X ABTLY
blockinst_var.ProcessiD = 3 ProcessiD;  blockinst -~ Rew,

SELECT DISTINCT BlockType INTO noOfCommiticd FROM WF_BLOCKINST WHERE ProcessID = mew.ProcessiD AND
BlockiD = blockinst_var.BlockID;

”un E'AE'A Y2 20 UM Commis® componentf @ F&CE %

IF noQfComponent = 10O ammisted THEN
7% WE_BLOCK 2! Component 2% 2 WE_BLOCKINSTORA| ‘Clpmitted 1 Componem 267t &2 o
SELECT CongonentType, ComponentSequence Action
INTO blockinst_var.C ype. blockinst_var.C:
FROM WF_BLOCK WHERE ProcessiD = :new.ProcessiD AND BlockID = blocl r-anBlelD
AND ComponentlD = blockinst_var.ComponentiD:

(ProcensD. : 2 e
ComponentSequence, BlockType, BlockStan, StarTime) VALUES (blockinst_var ProcessiD.
blockint_vaz. blockinat blookinat_var]

blockinst_var C ype. blockinst_var.C “Serial', Exccuting', sysdatc):
/*WF_BLOCKINSTORi & X 3 ® 2} BlockStatus il ‘Committed| 2 6B L)%/

ENDIF;
END;

39 10. ECA T 79 A

S A2st7) 98 AR, R3, RS WF_EVENT E|o]&
o A= g1, %2 FY W8-S Aede FIR)T =
239 e ¥E £59) AL FHRS, RS WE_
TASKINST & o] & A= c}. & FIRT~R25)& &
T EE TRUE J4EBA A HE&H fxF Roltk o] 7
HAEL 25 EE oA B3 AHdE APY3) 93 R
o] .2 WF_BLOCKINST H| o] & & 2] 50| gl}.

o & E9] R1Ll: AND update_blockinst_cme2] T-&el 3] A]
A3 AR 2 SAH <Y 10> FZ). 773 R11L AND-
HEEEA e 74 H2art 8 HAE W dYdhe
T o|t}. o] & & AND-HHEE 74 glA79) B2 A}
]9 D YEFA Y H-&HE Aelth <19 8>oM 55Y
dlojeflo] 2 i e e Gt Felo|dET} YPH A
§ $E31Y, 95AA end7} BT FF RULE o] Al o]
HEE R AL dig) a3 E5 JeYFRE WA
H3le JyE HA EEA Bl 93] WF_BLOCKINST
golBd U= 3o 2 A B (ComponentStatus)7} 7§ 4l
(UPDATE)S|= R o] “A}za7¢] Bt} 558 vlo]E# o] 2 o]
ANAE AAE 2A& AF3 o] Afole MEe] HA

= B59 77} AND-BHEZO|HA T 849 Fe 7]
‘Committed’ 2 B[ A o] “Z7"0]0], CON-W HE Z | A A}
&3 Ad 2 21 Qi viAgo g ApHo] B ES
ZZ0| HFE A9 FY3oF He dHFES Hol §2
“3)9)77} qlth. o] F o) A& WF_BLOCK(Z ZMH| A A 9]0} ALE-
# EE29 g ARste HolB)oAH £F FAH249 A
49} WF BLOCKINSTO| A &) B2 2829 ‘Committed’
B ALY At 2o I E59] Ael(BlockStatus)S
‘Committed’ 2 HHE T}, THE FAEX 0|9} FAI3HA F o gk
(Bae, J.S., 2000).

6. 2% €2 % A4

Aol M YA ECA T o] I ERF A 299 48 A

L L b RO A

(AND-parallel Block)

(a) (b)
.: E
(Serial Block)
Q 8, ] @ 0 B @
(AND-parellel Block}
(©

@

a1 7 HE 4 22

He W4E <28 11>9] 9 & o] &3l Agsiqict.

@} 2ol 4749 232 FHY DEH ZRNLE A
3 EA HA B g dueEe b 2L ES EGYEA
Agth 44714 B AFEE0|1, B;i= AND-HEEE )T}
o] £& Egjo|A 73 & o] £3lo TEHAE AP W
HE O (oA dAF o2 zAA 3] AsEct 94 e A
A Z2A20) 3FEe €5 B APFh o] AL T, By, Ty
2 FAHE AEEZ|BE JFEEL dYshe 7o) A
HE H8dth 97)1A4 534 () 2o B, EE& ThE T,
T, & 433}7] 3 AND-t§ 3 E-Zof vl 13 o] APt

AA ZZ A 20 tha] starr-instance A} 0] Ee}o]AE A
WA, <19 12> $AUE 4P Ec) 559 dojgs|

1. Start-instance : Client7} 418) -> WF_EVENT®)| A%
2. RL 8] : 3/39] E-E(B)& 2% (Serial Blokc) -> WF _BLOCKINST
o}) INSERT

. R7 423 A WA Bl 22T E 274 -> WF_TASKINSTo|| INSERT

. R F 88 cliemo]| A) Y

. End: Qlient 2] 4+8) ¥ > WF_EVENTd| A%

. R3 8 gl279] AEE vlE -> WF_TASKINSTE UPDATE

(Committed)

7. RS B2 A8 S vl -> WF BLOCKINSTES UPDATE
(Committed)

8. R8 8.t FUEE B) ZF-> WF BLOCKINSTY| B,E
INSERT

9. RI0 8 : S| 2T, T5) A -> WF_TASKINSTo] INSERT
(T, Ty)

10.R2 58 : AU E-& diento] A A

11. End : Client 2H9} °8) 3 'Y -> WF_EVENTO)| A%

12. R3 9 : Bj239] )& vl -> WF_TASKINSTE UPDATE
(Committed)

13. R4 +3: 839 Y HelE HlE-> WF_BLOCKINSTE
UPDATE (Committed) (

14. Rl 48 : BE(B)2] 4| & u}# > WE BLOCKINSTE UPDATE
(Committed)

15. R8 4=8) : U} AA4(T 23 -> WF BLOCKINSTS)) INSERT

O\ W B WY

a9 12. 74 F4 9.
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HRT
7,13) R4
A R10

1) Start-instance

5,11) End 410 R2

RI3: OR _star, block bege, ek
R22: FTR_ cmt_taskstare. block
blockinat,

R23:1TR updete_blockin_cmt
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73
1. ACTA 32 &9] o &37 18
B ol & 3o
ti CD ¢ Commit Dependency (Commit #; — Commit ) A (Commit §; < Commit £
t; CAD ¢ Commit-on-Abort Deper;dency (Abort f; — Commit f)A(Commit £ < Abort £)
t AD Abort Dependency (Abort #; — Abort #)A(Abort f; < Abort £)
t ACD Abort-on-Commit Dependency (Abort f; — Commit ) A (Commit £ < Abort £)
ti BD f; Begin Dependency (Begin {; — Begin {)A\(Begin {; < Begin [
ti BCD ¢; Begin-on-Commit Dependency (Begin £ — Commit f) A(Commit #; < Begin f)
ti BAD Begin-on-Abort Dependency (Begin £ — Abort f)A(Abort f; < Begin )
2 BEEY RYFACTAPHE SO EF ESRET S T={T|1<i<n}
E5/Y o E3A 4 3
T, BD B E52 A2 A Al AT E A3
quns VT € T', T BCD T, i HA elAze] B4 i+1 WU BlA3E A2
B CD T, opx| et el f#EL AN B5S ¥d3erh
IT.€T, B AD T: o ejA3r FEEW AN EFo] FYHch
VT €T, T, BD B 252 A3 BRE gjA3E A3
AND-¥EEE | VILET, B T, EE el&3rt dFFeof AN 5= d4Fdr
JT.ET, B AD T, ofH ejAAE FTrEH AA EFo] Fridrl
VT, €T, T: BD B 5 AR 3t olde] ela3E AR
OR-HEEE | IJT.ET,BCD T ojd ejladele =T AA ESE ¥ZFPch
VLET BAD T A A elATEo| BF IRk £ FuiEch
dT, BD B EE9 Az A Hy| e]l A3 E A2}
Arwggs [V LET, T BADT, i W) EjaFe FHE i) WA elA3E At
ST.ET,B D T o9 elads 4AsW A BSE AU
B AD T, e l23) FUEcE 98 ERE F0E,
3T € T, T: BC) B 52 A2 27 o7t H el23 T.F A2t
CON-HEES | ITTET,BCD T T.7t SZEE A E5o] ¥k
JT.€T, B AD T T7t FUEE A E5FE S
B BD T, N 208 HAESE 123 T.9 A2 55 A2t
N8 248 HASSE HAZ To 94T U8 2ol ¥
tggs | DBEDOT ol| WY BjA3 T.& A3t
B 2A4E HAESN= BlA3 T.ol YA 3 x30] A
B CD(~C) Ta Rold HEo| PAWCE
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3. E59) 83} =¥ ECA 13
E5R/% S EHA ECA % ID +3 olF Elol &
Rl start_process_by_block WF_EVENT
R2 begin_task WE_TASKINST
R3 end_task_update_taskinst WF_EVENT
Ei N/A =
R4 cmt_taskinst_cmt_blockinst WEF_TASKINST
RS abort_task_update_taskinst WF_EVENT
R6 abort_taskinst_abort_blockinst WF_TASKINST
BD R7 S_stare_block_begin_task WF_BLOCKINST
AHEEE BCD, CD R8 $_update_blockinst_cmt_task WF_BLOCKINST
AD R9 S update_ blockinst_ abort_task WF_BLOCKINST
BD R10 AND_start_block_begin_task WF_BLOCKINST
AND-HEEE CD R11 AND_update_blockinst_cmt WF_BLOCKINST
AD R12 AND_update_blockinst_abort WEF_BLOCKINST
) BD R13 OR_start_block_begin_task WEF_BLOCKINST
OR-BEEH —
CD, CAD, AD R14 OR_update_blockinst_cmt WF_BLOCKINST
BD RIS ALT starc_block_begin_task WE_BLOCKINST
ALT- S ¥ ES CD R16 ALT _update_blockinst_cmt WF_BLOCKINST
BAD R17 ALT_update_blockinst_abort WF_BLOCKINST
BD R18 CON_start_block_begin_task WF_BLOCKINST
CON-HEEE CD R19 CON_update_blockinst_cmt WF_BLOCKINST
AD R20 CON_update_blockinst_abort WF_BLOCKINST
SHEE BCD R21 ITR Fmt_task_start_block WF_BLOCKINST
CD R22 ITR_update_blockinst_cmt WF_BLOCKINST
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