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Abstract: In workflow management systems (WFMSs), appropriate consideration of applying scheduling
techniques to manage actors’ personal worklists is essential for successful implementation of workflow technology.
Mainly, the attention of existing workflow scheduling has focused on the process perspective. As a result, issues
associated with personal worklist’s perspective, i.e., worklists that contain actors’ to-do activity instances, have
been largely neglected. Given this motivation, this paper for the first time, investigates issues in personal worklist
scheduling under dynamic workflow environment. Towards these issues, the paper proposes a novel genetic
algorithm to optimize the personal worklist management. This algorithm recommends for each actor a feasible
worklist that will ensure the worklist’s activity instances’ successful execution while minimizing the total overtime
costs for all personal worklists. Through comparing with other well-known workflow scheduling algorithms, the
paper evaluates the effectiveness of the proposed genetic algorithm with a specific example and a simulation
experiment.
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Fig.1 An activity instance’s successful execution ratio
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Fig.2 Example scene of personal worklist management
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K Il g 4, ) RIS T PR A R I I

JH 7t iRRerE [ | SRR [ ] ANMARIERIE [ B A g

+
i

Ak s Bk &A1

P

Fig.3 Overall steps of genetic algorithm
3 WL HRH IR A D IR

3.2 [CIRE4RASFNKIAEBEORE A

PERAL SIS 52, 7 LA T i) v v G AR A 458 25 DA 7 o A B A R i MR AR ) 8 S ) 238 R
#2% [0) PR AT igf LA 20 2 £ TR 3R S B — R 10 2 0 7 R ] A 4 B, B bt A7 8 . S, SO A g U 5K
FEAS SCAR Y A A SR R B U BE SR TR, — SSRGS N AR B3R B i) AU — > T
fift XA G A R T AR IS AR 2 HE A A A AR el o o 0 0 A T AR IS A1 L R 2 B
) ARSI P2 LA 4 D, ey (2)" s TARIR ag 4 73 Bo 204 N ARSI 2 04T

AN N TAEF R B ] 5
2 e s Y
[13][11][5][14]6]
%1 10][7 y#e2 1 5148
N e SN |1 [ 1)
JEsR e N Y
l a1(2)-a2(3)-a3(3)-a4(2)-as(2)-as(3)-as(1)-as(2)-as(3)-a10(1)-a11(3)-a12(3)-a3(3)-a14(3)-a15(3) }

Fig.4 Personal worklist scheduling problem encoding
4 A NTAEZIZRAE FL A 8 i i)

IR Ay e 52 3 1 3 e X R B AL 43 T 75 ¥ o T A A TR Bt AL b 23 T 28 m AT T AE 41 36 rp sl kN B
AIAT AR B T 1) R 15 5, TAE IR A 47 TAE S35 S

EX I(TAET a AT T TIEFIR W). B0 LAEFIER W B4 48 n A LAED{a,ay,...,a,}(n>0), EAT I I U6
IR ( 5™ < s <s™ <. .<s* )W 5 Fiow, TAEZIZR W 220 [F I 2 F T A4 2R A4 7T UG TAETR a
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W4T TAEZIEK:
(1) TAEL a BITFLAET AN BERE T W A AT k AN A L0 S5 W60 56 i I (1)
s = max{(s® +dx,),(s® +d2,),....(s* +d& )}
(2)  TAED a 1 56 BN ] 0 250 L Wi 35 kL AN AR ageq M TF LRI TR]:

st +dy, s

e - T TN

IR w

Fig.5 Example feasible worklist w for activity instance a
K5 TAEIa AT TAESIR w

TEANZG JEWIAT TAEH R A AT U0 % I 5 D0 N W1 AR A0 23 e 5005 i Se W is A — AN T 5 49 1 28 A 43
R REZ (W CAETUE AN B I AT TAEF R b R )5 TR & 2 AT OO0 S B B 0

Bk 1 A kUL io sk,

1) AT k MR TR LAETS % {ag,a,... a3 P IE U TAEN a;

(2) TR LAESR{WL, Wy, ... Wi drhr SR AT &y 1R AT AT LAES L, TN () o SR 464 2 s XL 3;

(3) Wk a A —AEH ZAWAT LAEFR, IBARENIERE— K a IO BNZ AT TAEZIR w04 a

IO BIAS AT TAES K

(4)  WHGER TAEDUARY: 7, W Bk 20 98 1.
3.3 EMEREFNLL I FZH

TE B B v 38 I B 0 R A P AR B T el TS N AR 2 3 SRR T Y H AR AR AT A2 R AR
FH P LSRRI B AT BT 28 1R 4 P T 9N A S i A RAT Y 38 2 J5E R B80T 4 kg W A I T 5 2 5 e 50R S i AR A
T& RV bR 0 IR 138 57 B o SRR T FR G0 HH 0T T I T g T A R ) 26 7 SRk AR B T AT AR A R B BRE PAT
B (GE SC LR r®) SRR TR T I T R B I TR 5 g — T T, 2 N AR R A B AN AN I TR) 3
U R T BT AR A AR IR, S SR AR I8 S o o B 1v) T 306 P HAT B/ B AR I AR (R AN AR AR Dy BB A T A,
FE A 3T Y B8 HAE FH AN AT AT AR S 26  BT A T AR I S AR ZE A (5 S 2 v ) V)R TH 8. 2 1 Binadk 6
AR 158 BE IR IE N RS R B F(1) R XA

F(I):{rZ’ ifr’ <?afe threshold.
¢, otherwise

BE T IX R 1438 R 5 R B, T DA e SO AR BV I 2 A O AE B R AR R S B R R RS A
R, LT I AL (IR P05 1 J82 38 90 ) KT 22 4 B I it A% S0 A L B AR BT — AR ZEBE AR P T e s I 2 A
T AR BT R 45 A A 75 ) S0k e AE AL 1 e 2 B TR 2 S5 B 35t 1k, 48 4 200 4.
34 BEETHEX

BAEE T3 P E T (LR S XA ) i) = ZE H 2 A B el o AR T AT AT M SRS T
UF R —ARAN A3 iy DL AR S P ) 3 AR ST T 2 K R g 22 10 TR TSUBCE 20T 4T TARESI & 4,
M 345 B (1 5 AR K.

o EFRIT F R AR PR A v B e 1) — LA R LLIEAT S R 10 100 Ak 08 R R AT A R R I R U

AN B AR SR, AN A R A8 DU OB B 5 T 3 I R ORI — N AN R R VA L, T S K (1 A
Dy RN B — AR
o A& MR AL S TR AR O AR F R AR R AR T A A AR A SSARAS AR IR 3 43 45 7 0 LU e
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LT A OB AR B R T 455 90 HLE B e HE A R o i AR X — SR RS SOl AR
5 A4 A R AR TR 22 HE 0 A S 2R (0 15 SR 3R AT B8 4 1) JE AR, R B A XOME Ol 0.6, B B
600 1)/ MAHEAT AE A PEAN R, 28 XU R A an R sz By 5K
(1) FRIREC A 1 55 702 A S w B E A b BEATLIE BRI AN BRI,
(2) SR XCRANE AT BT 2R e 1 — A TAE TG B B 0T AT TAE 513
(3) A B AL I — Bt Ab T T AT TAE S 3R (0 TAEI, 45 53 — AN Ak o 3R 3153 26 T A I3,
X TAREAS AL T 04T AR H1 2 Hh 1 AT, A8 4% AR TRAE PR A AR e (0 TAR SR )7 55
(4)  LEBREAR T T A B A A8 ek o8 B (R A1k
o ARSI RN AN A HR D B 5 DR R P 2 RMELAE AR B, TR R4S AR A — 28 L XUEEAMA A A
H 2% (e, DT 35 Bt A B9 23R 2 Wi 8 2% 8 81 (390 140 B e %) 66 DR kA AR S (1 e A VR L AR
ST I A A A AR T U AR 51 38 il — AN BEN LB B v AT AR 21 2 3RATT3E Y 2
AT IRk e AR 0.1 AR sl kR
(1) 4% M e 1 173 e R 0 DRI 0 AR A v 42 S 288 D 2k ) 30 488 5 2748 e 1) /4
(2) PR T EAR e (0 MA BENLIE B 2 A TAE DA A TR, SR ATAT TR R ER
2N TAT AR S 2, W BB AL B — N 971 3R R 4 L S o 43 BB 19 910 2 70 WU, £ 3 Js ok 4 I 1) 471 3%
(3)  LEMHEAAR 3T A B IR A A8 ke 8 R (0 A1k
AR R B T R X E T B S 5 VE T A S B AR b2 )5 2 A Ol — OB
N R SR BT R B A PR AR R NER T IR R 2 R R AL R TR A
B LI o3 T R RE STV E R AR 2 ABBEE AT T 5 AT BTSSR BOR W K R, S B Y A
P TR S U BN 2 6 T AR IR A IRAT P AR B .
N FH 38 A SV 11 S AR AT 2.
"2
KRS 43 B T AR IR e o] AT TAE S R A5 B AT A A5
/lchar[-] workitem: T {E I
/IList{workitem) intialtowlist: 5 7 lc i) LAE T4 3R, K A LAED
//List(workitem) wlist: B~ N 0] 17 TAE SR,
List(wlisty clist: B W47 TAEFR HH m A
/IList(workitem) infwlist: /N ] 17 TAE#I % 45 1 4
Ilgenerations: %A #L; population: 44K /1
/IList(double) fitValuelist: AT 4T TAF 512 [ PAT e D 26, 38 N B A
//List(double) tocost: A~ 1] 4T T4 41| & i A S AR A, 3 W JE {H
N\ cintialtowlist[K]: 5Tt B B A7 /0 Bie TAETF R, A K A
safethvalue: W47 TAEF13E h BT A TAE DI R A PUAT D 28 48 1 44, e L P SN
v
clist: A AT LAEFIZR, IEH m 4
infwlist: AT AT TAEFIR, HA 14
PRI 1= — NN A R 8 IR N R 1 5 — A
int generations=0; /AR IR ELHILE K 0
. fitValuelist=calfitvalue(clist);
TR 5 8 JE R BV 521 R A 85 A AR B IG5 AT BT 28, 45 SR A7 A fitvaluelist o
4: while (fitvaluelist[-]<=safethvalue) />4 %1 Y (O ARTT & 28 11 4 IR IAT
selection(:);  /AR¥EIE AR 1K /NIEFEAR R 1 SAR, &5 W43 S R A7 clist AT infwlist H

a
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crossover(-);  /AERTAN A b BEHLEC X, 78 B X AN 44 Bl AL 428 AT, &5 SARAETE clist AT infwlist
mutation();  /AEF AN BEHLEBEAR 57 0, 45 ARAEAE clist Al infwlist o
HIT 46 VB30 8 JE v 2
fitvaluelist=calfitvalue(clist); /T B vl H S AR TEE AT LI H
9:  if (generations==200)
10: break; //4n R 200 VIEAR, 5 1HIEAR

11: endif;
12: generations++; /%A REN 1
13:  end while;

14: tocost=calcost(infwlist); /15 B A FERACAN, 45 FAFAE tocost
15 MHEAR R B R R R B 2R 1) . BA /N R A

4 KBS

4.1 KIEIT

AR KB4y T AR I S0 1 AN R e N AN N T AR 510 3R 8 O 58, (L — 6 i B 1) R 43 1 100 0D 1)
B ST DU B Y A N AR A 2 B 05 B, SCHR [B] (KA N T A 410 3 8 05 U B By K T 66 40 I
FIIU (R B B9 (LDF R LSTR).A T 6 b A A st A% G502 R A0k, BRAT B R S T 7 o s 20 %) 65 0 I 9 ) g
WA SE S0 AR S5 B (st AR S I N K/ 50, B 50 R AT fig 11 8 7 8,4 200 ARSI P b Ik S 1] J3 A S
2 SR [214% 1 A0 5 0BT SR T30 P R B4R 510 3 50, 28 OO 0.6, 48 S Oy 0.1125%2,

23 B R 000 F R Bk 3 R 49 1 B U (dispatching rules)tis S TR & B R G0k 5% TR, TR R
PR A S A AR 20055 4 BAF v 3t B A5 5 XA 3 B0 D00 7y — A AR Ik A7 9 B 4 X AN T AR 343 R 31 3 YR
B TAEF) R B3 A RTAT AR ZI 32 il [a] AR 22 28 1) T AF i A 2 3R 0 SR 77 3 P ) 32 06 s 7 AT ) S IR g
T R0 ) R B e e A R 1 R 1 R R BT o) iC S AR N TR T AT A B2 v AR T
G PAT B B LT W B AR ST 23 B WU 43 T 56 2 5, A SR 2 H 4 L 5 R I AT ARSI R AR
TR AT 10 Th 2 /N T T SRARL, D0 4 FE A 8 4 T 08 D)3 B RT 47 AR 51 2% Hh g 4 6 2B U ) A 0 o AT AT
TAES R PR R 3 B AT AT LA b B S XA 4, 1 20 ) AT LA 512 vh AR TRUIBE & AT 1y 43 A2 2L
SROARSZISRERE T 7 b T 43 IO T fry ot B R S e AT 4 i

(1)  FIFO(first-in-first-out, 5t A 5 t A1 I 820320y 6 I RT AT 141 51 4 rh 5 i 81508 i i) 5 e 10 142 03

(2) SIRO(service in random order, i Bl 1% 45 1 1| (18:20321y - ) W] 4T T4 1) 6 v BEAL O AE B — AN T AE I3

(3) SCF(small cost first,f /MR 561820320 4t 50 B B HL AT S5 /N E SR QAR 1) T AR T

(4) LEDF(longest expected duration first, K i B BT i il 0 5601820 320) A 56 AT AT T AR 81 v B Bk L

A S5 B EAT B 1) 34 B8 1 A 2t

(5) SRF(smallest ratio first, A sl 2 220 56 32) Al 6 A% B HLAT St /INRAT 1l 26 £ T 442 03

(6) LDF(latest deadline first, s i ik i 17 06 552 Ok 2 4% i HLAT S 6 48 L B ) ) T R 5T

(7) LSTF(lowest slack time first, f5z /> 5 43 i 1) D0 S 120): 5 448 s 18] 2 4 40 500 A AT F 1] 309 2242 A1 T4 350

YA I BRAT IRF (8] (R L IRF [ 5 T G A T A R P 22 .12 SO0 56 48 Bk B s /D i A I I ) 1A .

4.2 R

A ] 2 A ) SE A R BH i AR SR SRR R 1 il 4h B T B 2 v 15 ANIE B S 1) 6 AN OGS BUE
AT B ) (B 46 W BB R AR AR 22) . TFAR IS R) . AOLR (A AT BEh e ZERARH . A JAT I B2 . $UT
I T A 7 O 22« T 4 ST 0 2R 28 L ST 0 P SR A /N B BRAT 3 ) 36 P BV A2 7 93 B, SR A A P BT A il () £
W BT 5 A0 AT I 1) 3 B8 A ) I Y [ A 0~150, 46 B 8] (1) ERUE Y8 B D 0~60. 24 J7 0K RS ) 48 v Tt A% Bk
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Rl 7 FPEIE 0 LU K W LA AT T 2R IUME 2 95%~100% 30 [ P (1 B AL AL X S S 50 1 S I 2 A i £
MV AR U H SR SR SR A 1.
Table 1 15 activity instances’ six related variables in the example of Fig.2
*1 2 9 rh 15 N TTAREIU 6 MRS 4L
AT I [

i YAl b SRl 17 1Y Ih 2 (9 R AT

TAET WO LERE Fraama b BAT IR (%) RN
a; 12.79 0.43 96.43 109.97 95.81 18.70
ax 10.37 0.35 86.17 97.41 94.19 15.87
as 25.47 0.84 84.92 112.89 96.72 17.79
ay 17.17 0.56 22.81 41.14 97.06 13.40
as 33.84 1.10 24.49 61.40 97.60 12.30
ag 22.70 0.78 65.07 89.49 96.51 15.90
ar 18.88 0.64 129.45 150.13 96.64 10.86
ag 32.24 1.09 113.54 148.42 94.10 17.76
ag 22.67 0.77 122.15 146.90 96.53 19.64
aio 26.76 0.92 46.06 74.79 98.32 15.86
an 58.12 1.20 19.99 82.33 97.14 12.90
an 21.32 0.73 122.01 145.11 94.12 16.07
a3 55.48 1.81 18.04 77.87 96.04 16.76
aus 32.21 1.07 24.94 59.94 93.42 19.06
ais 5.40 0.18 92.94 98.80 96.42 15.33

A% V5 S 48] oy R IDEA AT R 28 1) 22 4 BB 8 S 5%, WA IS N AR 51 26 2 25 1, W47 M ag~aus 1 15
ANE B SLBIINAEAN N T ARSI .

Kl 6 45th TIEMATEG 7 ME3NSEWIZ 51 8 Mk i) i B 45 1 (GA, SRF,FIFO,SIRO,SCF,LEDF,LDF,
LSTF).¥ 6 o & — M N TAEFIR (G 1. 515K 2. F13 3)H H X M —ANTAT TAESIR,3 A TAEFIRA —
ANME— AT AT TAESIR UL B2 5, BE EVE R IG T E 7 A TAEDUA BB AT AT TSR A2 I
il 7 FhELIZAEAEATE R BT A B Z A TAR ISR AT AT TAE S, X 3845 S I A 0 0.5 A EE, 5 4
7 LI R A 33.66~68.32.

| AT ARSI T
| AT R
F————- - —————- IfEkU | R
S G Y W O G A_____
“oa .-E-' & G i | 40
sre (5] [7] | [1] 1] I P e
Fro \[51[7] : e ™EE] b e
siro |[5][7] jE 21[] :E [
SCF | (L] '-|---E: 66.32
LEDF |[7] (1] 2] [4] |--@ | o0
l | ' | 63.22
Lor [5] | L2108, 2 B0
|
|

Lstr [5][7] l- |----' 6367

Fig.6 Example scheduling results after adding the first seven activity instances

K6 A7 AN LTAEIARH SR

7578 T ET B 15 A TARI 8 A Sk I i P 4 A AL Sk P AN RTAT TARSUZR U AT S/ 1 TAR I
(4 ), PRI 3t A% S8R AT T e e 0 32 5 SRR e /D ) A 4K 417:66..93.
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| AL ARSI I |
|_ i ey R ANAT TAEFIRU | B AT
sl A2 | S| |
— ————— N ——— A — o — o)’ ——————— — — — — — — —— — —
| IEE | ' |
3 12 13 11 (] 14 || 15 66.93
SRF 'lll IIIml BlaE) EIEIEE] | w0
FiFo | Mm@ OEEEEEOEEEEmEE | s
IR0 | :l@“'llll@llmmmmm | 18609
sor [IE 0 EE ] GEEE 0 I EE] | s
eor | @ .mmm EEEER@DEEE | we
wr iIE IE 16 DEEEDEEEEEEE | s
Lstr | Im | EEEOEEOEEEEEEE | e

[}
Fig.7 Example scheduling results after adding the first 15 activity instances
K7 A 15 N LAREN 8 Fft STk ity Ji 45 2R

4.3 IGLERFNITR

ARSI TR 3 ANTATHAT AN N CAESIR LA 10 NP 6 A TARTIT UG A5 B 1 A 4R, [
B W B 120 38 10, T AR I $04) 50 6~15 AN —A 0 %%%WTsﬁﬁﬁﬁ&ﬁwEéimmwzaé
MIE R ETAR 78 T AT TAESIER U SR R AN AL R0 IR B T 34N 22 2 {H:65%, 75%FH 85%. 4 7t
a3 %o LU AN [ S50 B e 0 I s A 2 4% B30 1 09 S B0 AT BRI IE 7 1 000 ¥k, BRIt 12 S S AR AT U B0 ik
T 3000 VK. A A UL, A5 S 1) AR AR AR T 1 000 5256 1 HE R4 T 34 4H.

K 8 43 Wl g 7R T 6 N T 22 A B T 3E 4 65%, 759% 1 85%I] 1) S 6 2 S 6o b 73 A = 4k 4.

& 200, I GA & 200 I cA
E 150 1 I SRF E 150 B SRF
T I FIFO X 100 I FIFO
=) | I SIRO g I SIRO
& 504 C—IscF & 50 [CscF
W 0l [ LEDF W0l [ LEDF
15 I | DF 15, I | DF
11 - I L STF - I | STF
IR R T 7 O
VAR WA A
(a) %4 HMH65% (b) =4 B{HT5%
o 200 I cA
2 150 I sRF
oK I FIFO
y 100 [ sIRO
= 50 [CscF
w0 [ LEDF

I | DF
- [ LSTF

ﬂ’ﬁlﬁ%& 1 % i
A 3 B0

(c) %4 1E 85%

Fig.8 Simulation experiment results of eight scheduling algorithms
Kl 8 8 Fririfi] S5 ST A AN [m] B AE T 1Y) 52 30 45 SRR L
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FEP 8 1 =2 AR b I o x B AU RIR 8 ity AR N 1K) A OB i 2 Bl AR AN FT AT AR S1IR U A i
TAETIERACAT

SIS 25 AW 0] 65%,75%A1 85%1X 3 AN A PAT D A e A AR I 5 A% SR I B R AR BN T AR 7
Toft S35 Bk L 2 A, =2 AR 8100 i T4 N T A T A8 K I 388 A 530 R LAt S50k 2 1) S R A (1) 22 B 2 AN i
R HL 388 A% T30 A R R 2 B 22 4 B0 B PR 089 DR T 4 T S MR, AT 2 o 8 v PO G M T 3 A% B0 L
FUA 5395 5 R IR AR AE T J A TR T DL 88 A% 05 LU A 7 Ao B50925 B R b/ S i AR . A G BK, 22 4
L PR SR ey 384 SR (K DL 5 0B ) A ST R A% I RIS AT I 1) S W) A v T A 7 i SR95 (ELAH
X AR S5 m A A T PAAT I 8 175 T LA AN T G SR AR SR R AT I T K A T S AT
(8] £ A AR IURAT 58 18, 3 i 28 A I 3 J3E 7 5 AT eI R 26 ple, 18 A% 905 4 O 25 L A Ak JAT 1T
M AN T3 T A A 388 A 305 R 32 AT I [8):— 7 1, vl ek 38 A% ST AT DAk 53— T3 i, SR AT BoR St gt 4%
.

5 HitS5RE

AN N ZEARE B2 B D5 B 550K 0 I H, 7T IRk b 45 VAR A8 B 81 K AR 32 T4 L BOAR A A 1R AR
FEGIBELR A T — L8 R BTR R IR AN 0 ARG R, O A N AR SR (K S0 Ak 2 20 i B A SCHe
(DA A N T AR 12 B0 B2 (K )R R s AR S0E 2 i B 18 T TAR SRR I 1] . AT IR A) S $RAT e Bh R S L3R
(K9 ANI 2 1, LR 22 A N A S 3 (0 2 3 i AL, AT i S RAT 5 WD M A AR 000810 LI 45 BAUAT 1
TR BEMG W AL — R (RTI A5 R AT 1 D 3 R, (R I RE 00 I AT T AR SR K AR SE AR A SCAE ] T — A B AR
S K R 7 I b 8 A% B i, O L od g 5 1 20 FE R £ 2 ok ) S8 SREVAAR U BIE ) 13— IR S I I R

ASSCHRE Y 0 RS 3 RE 8 I HY B AR AT B B, BLER THS N AR 812 rp AR IHAT AL RE. 53 4, Bt 1
B ARV 5 AR WA ARG B AN W e Ji RN I, 3858 4% S5 T AR A Y R AT B, S5 25 PR AR R
JOT 8 2 1 i 30 E 32 e 0 1 9 24 A0 o 0t 30 T 7 HPL IS 8 9050 B o RO R A B o () R S A S ) S0 A
T UUF At R A% AU A 22 AT 55 (0 B 508 2 1 i, LA K% 5 ol o 4 0 o 1) 9 R 156 T AR

(E A SO TARIR A7 A — AN OB 3, RIS 56 A58 P PR B0l 249 O A5 40L st AL A ol 10 i, B 30 S ARt A 2
ARG AR I B 5 AT BEAT T 22 0 AR SR BATTRE T A TS AR i IR ¢ b Wi B (9 AR 30U H ZREAT 20
ARAT L OCHE Ja R 10 20 A b 1k R P10 b 2 ol e J3E S92 A P ) 5 6 00 T e, R A — A ARDRT 3o 5 0
SCY IR RES ST . SR FERLEAT S UG AR, LU G M SR AT SR S G £5 R S Ab R EE— BAA A
TAEBI R L SR AR TS AT R Ay i 55 A R R R fE.
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