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Workflow Task Assignment Strategy Based on Social Context

YU Yang', WANG Ying? LIU Xing-Mei?, CHEN Jian’

!(School of Software, Sun Yat-Sen University, Guangzhou 510006, China)
%(school of Information Science and Technology, Sun Yat-Sen University, Guangzhou 510006, China)

Abstract: Task assignment strategy has a great impact on the performance of the workflow management system. The instability of
human resource brings challenges to task assignment. General task assignment strategies have some deficiencies. First, they only consider
the individual attributes of candidate resources, ignoring the influences to the candidate resources from other resources in process. In
addition, they need to setup a capability index of each resource in advance. However, it is hard to make the capability index fit the actual
situation, and a wrong capability index will make the workflow engine assign the task to the unsuitable resource, degrading the
performance of workflow management system. To overcome the above deficiencies, four Q-learning-based task assignment algorithms are
proposed according to different state transition views and different reward functions. Simulation experiments show that Q-learning-based
task assignment algorithms can work well even without setting up a capability index in advance. Also due to their support to consider the
social relationship, the average time of case completion decreases.

Key words: workflow; task assignment; social relationship; Q-learning
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Fig.2 Workflow model for Q-learning-based task assignment experiment
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A AL BN DU, AR A AN AE 22 57 A D0 AEL B 5 2 ) A A 2 6 AR S ) E B 2( L3R 2) v, [7] AT 55 ok i %
YR RE 3 HE— A, LT T A DAL 23 R AW (05 S0 3 A7 R e rp A P PR A £ 5% A% S i () B 5t RE ) e S
PR R B RAERCE 2 FINAAL 22 50 RS W 75 21 (1.4 23 5 8 S W 1) 80 72 i I AR5 20 IR 55 OB 2 %8 )
2 I T E AT 05 R A P 0 A G B S R SO BT R AN WA AR 2 AT 55 Ak BRI TR) 4 ek 2D
20%; 4 i EL AT H AN FE AN WA ) 22 A 55 A0 BRI 18] 2% 55 WE 3 b A28 s 0 20% . AEAE 55 T3 I B MRy
11,70 A A A R (R3 5 R4 #9204 0.2 BER 5 B L HAT) M AR E LM (RS b 0.2,R4 2 0.1) P i 4L

Table 1 First experimental resource configuration for Q-learning task assignment algorithm
F1 QW MESIRFIEI WA AL E 1

T1 T2 T3 T4 T5
R1 10 \ \ \ 5
R2 5 \ \ \ 5
R3 \ 10 10 \ 5
R4 \ \ 15 \ \
R5 \ \ \ 15 \

Table 2 Second experimental resource configuration for Q-learning task assignment algorithm
F2 QW MESIRFIEIL WA AL E 2

Tl T2 T3 T4 T5
R1 10 \ \ \ 5
R2 10 \ \ \ 5
R3 \ 10 10 \ 5
R4 \ \ 10 \ \
R5 \ \ \ 10 \

Fig.3 The resource configuration based on the social relationships
3 Ao G ZR % R R TR VR A D T
Q % MBS o IR B S g i R 0 EAT
(1) B FRHECE N WX 2 P [FRIR A e A LA 1K %5 T Q 27 SIAT 55 73 IR SEVEHEAT VR AL b PR BUR LT
FRIR A B W0 A HEAT L5
(2) W Q 2% I AE 55 IR BV e AT I F AL 25 00 FR 4 vdn LA v 1k g
(3) WA Q 2 AT 45 73 IR SLE A F Tl W Uit fik g )R
NI ASCHYSE T 3T T S (WL 3). 7507 B SER b 4 B AL IS TR) B 1 53 b S 49 B ik (R AR 2 i I — 30
G344 60 3B EIE 1A G AR X HESEEG rh, %5 SR SR T R — S 6 B34 A #1 3E 47 500 k45 3, 3L
A4 2 1 000 A~ ZE 481, A5 47 FLEL 1000 A Z 481 )~ 42 5 481 5 e S TR0 A by DA bl 0 77 A Q 2 >3 3 1 T 1 &)
FE-IREEXT,Q 22 AR5 P IREE MY 250 a7 K H 8 B 70 IR 5 U(HE 2B AR Q H), 1M J5 250 kK
PV 1 3 IR T7 (2 I I Q B i IR I SAAT ). BEUR ) S B A 5 AT I 18] 55 1 LA AT 55 () fE ) 10
1 BLSL 46 35481 1] Python 2.7 SEEL.
Table 3 Plan and objective of Q-learning task assignment algorithm
Fz3 QY MESSIRELEERMITES B

PURAE D E T3 AWM B H
S 1 e 1 NI R X LA AR S RS A 10 Q 2% SIAE 55 73 IR SHE
S 2 e 2 ANIA] MG Q 2 2] v B2 A B r2 S22 17 BRI AR TE DR VE KT 85 4 1
B3 MoE 2. E 3 AT MEIMA L2 KR Q 22 2 Sk X TERE K S
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4.1.2 iEEER IS
AW R SER R L O T 7 (S 4038, A SO bR 2 41 5 1 75 300 S02:80 47 iy 44, i 44 00 WL 3% 4490 B
SCT_SC F/nH 4t R M) SCT /M IRHTE;Q_Table_V1_rl Ko FE T3 ARAL A A FH L 14T 55 1 22 il ok 3
5 Q HERM Q ¥ 1 IRETIk.
Table 4 Name tag and its significance of task assignment algorithm
R4 S ITIREIE TR K X

bR 2T BX
BtbL BIHLAE S5 20 IR A
SWL o AR H R I IR S i
SCT TR 56 N TR) 23 YR A
Q_Table 11 Q fHARM Q 24 2 7r IRk
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V2 BT RO A
n A5 2 FF 25 1A 22 il bR 400, 2 T A ST R 2
_r2 (OEPSER SUNIESTIE - S SERS Ghi kot
_SC BB R R

o SEE1

S 11 H AR 2 5 SRR SR A Q 2SI 55 70 IRSIA PR e, 45 R 4 B,
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B K IAR ZR I r2 R B 2 i FL A G IR P DRk SR A SR K AR 25 1 r2 R T bbb ML S v A R ik 2=
(Q_Table 532 [Tl 250 ¥k 415 £ BE AL/ IR).
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e FIR T 1K Q_Table_V2_r2 Bk 3 A7 B U I R A FH AL T BEAL 43 IR 55923, 2 T SWL Bk AR AT e 1
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Fig.5 Simulation result of different repetition probability without social relationships
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Fig.6 Simulation result of the same repetition Fig.7 Simulation result of the same repetition
probability with social relationships probability without social relationships
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T 8 () — P T 4T 77 5.

KT R AR ML S5 73 IR ) 8 AT — 52 R A T i ) R SE BRI 00 R 52 i IR 38 2 HLR % AR SOOF R
RE 5 I8, A J5 I AE LUR AT 1 2547 58 35 (1) AR S0 TAR RO A5 m;(2) B BLSE TAR R B N 1
Kt vrm.
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