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Abstract Process customization is an essential means to realize personal services of business processes. It provides differential
business services by adjusting the internal structure of business process model while using a single software system. However,
with the increasing scale and complexity of business processes,the existing process customization technology needs to reconstruct
the process model when dealing with those complex and changeable business processes, which affects the development efficiency
of process customization. Therefore, providing an efficient process customization method has always been a research hotspot in the
field of business processes. From the perspective of multi-tenant application, this paper proposes a dyna-mic customization model
of business processes supporting multi-tenant. Firstly, the business sub-process is constructed by means of assembling variable
task nodes and then tenant identify identification and process instance derivation are realized by tenant sensor. Secondly,a dynamic
process customization method is provided for the varying requirements of tenants. Finally,combined with case analysis, the validi-
ty of the model is verified.

Keywords Business process, Personal service, Multi-tenant, Variability , Dynamic customization
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Table 1 Comparison of existing research approaches
Approach Customization type Customization method Multi-tenant Advantage Insufficient
Process merging, temporal L P Additional operation steps,
[15] Template i e ! Not support Eliminate modification influence . p P
logic lack of flexibility
R R . Constraint setting, {reedom-
[18] Template Add constraint Support Version control, process evolution : &
ess
Extension of BPMN, . . Template redesign for exten-
[20] Template ) Not support Automatic process transformation K
process transformation sion
Develop additional functiona-
[21] Configuration Selection and adaption Not support Flexible it P
1ty
[22-23] Configuration Variant management Not support Process fragment reuse Model design influence
[26] Configuration Feature model selection Support Feature model reuse Additional operation steps
L Unable to handle the changed
o . : . . Minimize the degree of layer cou- . X
[27] Configuration Layer based configuration Support " requirements of a single task
in
. . pime node
. N X Variant selection, pattern . . . L
DCMSM Configuration Support Process fragment reuse,dynamics Concurrency timeliness

matching
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Fig. 1 Supported system architecture diagram of dynamic business

process customization model
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Step 1. Task node collection
construction phase
[cr T vrn [vre [ v [ vea | [vi]
CT': Common task node
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The task node collection of tenant A :
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The task node collection of tenant B :
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Fig.5 Development framework of multi-tenant business

process customization model
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Table 2 Tenant profile information description

Filed Type
TENANT_ID
PROCESS_DEF_ID
SUB_PROCESS_DEF_ID
SUB_PROCESS_WEIGHT
TASK_ID
TASK_VALUE

varchar(64)
varchar(64)
varchar(64)
int(11)
varchar(64)
int(11)

FLP B 2% 3T Groovy B & RS UserGT 8 S %
JI 55,3 b AR B A bR SOy PR BB AR P B . FLP
TN A% 1 S R A 1 TR
ik MpEmAL
LIP N
i 2w A P X R A FHL T tenant
Begin:
L./ % IR RIZEAF AR IO P 3 42 =/
2. tenant<-getCached Tenant(current Tenant)
3.if tenant=null then//F " X} % K22
user<—getCurrentUser() / /3K B 24 /i FH 7
/o VAR P IR 55 4 L AREUR Y json FEAFE ¢/
data<—get]JsonByld(user)
[ RS 5 HIARX G+ /
employeePo<—from]JsonToEntity(data)
if is Not Empty(employeePo) / /SR 42k 25
10. /o ARBUT A json FAFH * /
11. group<—entity ToJson(employeePo)
12. tenant<—get Tenant(group) //3RBCALf* X %

13. else return null

© o N O Ul

14. return tenant
End
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Fig. 6 Multi-tenant business process customization model
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Fig. 7 Dynamic customization model of business process based

on variable task nodes
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3. process_weight<—query (SUB_PROCESS_WEIGHT) //# It T
A E
. task_value<query(TASK_VALUE) /3 BUT 455 S AUE
. matcher<-matcher—+ process_weight * task_value
. setOrUpdate(tenant, matcher) //i% & DT g &
HELTE 3— LU 6, R T e i
.for i 0 to length(matcher) by 1 do / /4§ ¥ 4b B U Fg 3 Hh 14 4 — o7
. updateMatcher(matcher) / /57 UC B¢ BE AR, 45 0 o LA 1 1R 18
)5 — b VT e B
End

T A A B 1Y DT G BE BEAT ) OC b 1 T B4R S 5%
RED SR rite G ik = SN ol I £ 2 K (0 WA =T A o v AN 3 - R
PLBIME R R EETHE DTN MMEF 1A
A — P AR B 5 R 3% T RSPy, SP, . SPy . i 5 A4
FIPCECEEME R 203, M R/RBERE T SPy S 3 M E 455 &
HSP, i EE 2 ANME S5 W &M SP, AT 55 1 SRR A Bk
ERE BRI PAT) L 9K 5 PR TE 43 S 0E J) 2 38 20, AT 4 86 % iz
B 53 AR 55 1 A

FELPIE B A5 T B DR R 95 4 oS S = e 2 P
ZICHA{SP; VT )RR (i VT, R PTES AT
PEERESE ) MES WD, AP REREZ T RE DS
W R RSP, Nonet Uit R il 5t 72 v, o i B AE &
A T AT S VAT 55 R AR SCHE A U AR Bl A E R O R SR L 3
i 5 T B < 5 OB Y AR DL KT RN

BN 6 T mUB Y 7 A R A (0 R P S T 7Y
PR VR S ARG A S SIS A

i AR e (SP, ., None) N {SP, . VT } .
Hr JUR VT RTINS 20, MFZRE I 2 A4 50, %
TEBRGEZMTES T ENTREY S SP;,

FEX T 5 7 R R AR A b ) R MY R R
RARER G — X — B i, — X B DL K R 2B

— Xt — B i e (SP, . VT, ) BUR R — 040 {SP; .
VT b Horh VT, 8 #9550, VT 0 R B 35 o505 HEAT — X
LR VT, KR &G 2 MMEF T R TR A SP;; AT
ZXEBMN VT, 5§ VT, TR & Z A5 W sl 7 iR 2
R

TEX 8 s BR 7 1 A SRR Y (0 - g R o N R T A
PEY S B FE M BR S AN A S MR 2 A

5 AN BR L B G (SP, VT, %3 K {SP, , None}
TR VT, RonfeM B &0, M5 2R 249 S0, iz &
RARELZNEF TR TR R SP;,

AR A 3 TR
k3 WmEEREE
B CHATRLPY tenant
it < YRR SE i B2 BPModel
Begin:
1. BPDef<—obtainBPO) / /3R 52 L
2. BpProfile<-queryProfile(tenant, BPDef) / /2 1 it & 15 &,
3. BpProfile<—addProfileNode(SP; s None, VT3 / /i 18 BA 45 &
4. SPj<=setSPNodes () / /B 7 £ sl Y T Wi A2 19 5

© o NN o Ul
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5./ % BN 2 R T I AR Y A+ /

6. BpProfile<—addProfileSPNode(SP; , None, SP;)

7./ SR E AR - /

8. BPModel<-customModel(tenant, BpProfile)

9. BpProfile<-repProfileNode(SP;, VTy , VT;) // VT BUYX VT
10,/ * FHZ A5 8 SPUR VT, F23— X L84 = /

11. BpProfile<—repProfileSPNode(SP;, VTi , SP}) // SPiHUR VTy
12. BpProfile<—delProfleNode(SP;, VT s None) //MIBR Y 21 VTuc
13. BPModel<—customModel(tenant, BpProfile) / /5 #r

End

4 LI

B A SR M Y A 22 FH P B A Al 55 80 7 3 25 5 T A 2
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ANTRY R 5 25 B4 ol 55 3 PR 1 A T O AR %l 55 3
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H‘,

[ 45 & 4
m
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Fig. 8 Scientific research project approval process supporting multi-tenant
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HRR AR A REESCE P RO S e &
By 3050 LR ] A2 2% BE T = OCL) 5 37 e ) 80 ik ol o 4
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F Py Py s Py 43 50 3R BB B0L TR 2 5k
FCUC L L 2 () TR . R P RN Sk T TG R
Xof G Il I 7S A s () 52 ¢ B Py o= O (1) 5 3 2 1l 3 ik X
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Table 3 Experimental environment configuration

Configuration item Parameter value

CPU/GHz 2.80 % 2.81
Memory/GB 16
Disk/TB 1

Operating system/bit Windows10-64

) 03 T L ) 8 AT 6 P A A 4510 s B AR RE S B A7 10
A 5] T 69 o TR AL £ 22 R b 55 i R AR AN B A AR b o TE A
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SCHNBT S o 28 W e 2 MG dad A0 G A2 1 1 i) 4 L BRI O AR
FHE R — AT 5519 mi i 23 1 3l AL R L 0% T R A
Fadt s RGBT A AE T JC 20 B B A5 B . R BC T
5571 R FEOY B I A1 T S 0 o TG IR G B o T 43 S T A%
BB RIE N 2, . ic SR FH DCMSM BB g 1 8 4l 45 97 it A5
R ep ) AT 55 9 B CT VAT AR MR 55 19 B VT LUK R 2%
BT B R L IS DCMSM A5 B 7 55 119 IC 16 ], dn 3% 4
Bra

4 DCMSM KR (145 5 ORI & 1 i)
Table 4 Node number and configuration time of DCMSM model

Business process CT vT R DCMSM
BP1 6 8 2 T4e) +2t2
BP2 5 7 2 12t) 4222
BP3 2 3 0 5,
BP4 3 6 0 9t
BP5 3 10 3 131, 432>
BP6 4 9 2 13t +2¢2
BP7 2 5 0 7ty
BPS8 6 9 2 150, 422,

Rl 2 R A SRR S 3 BT i AL (AL B, O 2 57 S 8 Ui
RIS 3 550 T 85 (A 55 39 RU80, ORTH 5 SOF ], sk 5 iR g,
F 5 GBI 5 B (i)

Node number and configuration time for traditional mode

Table 5

Business Process A B C Total
BP1 9 8 9 2614
BP2 8 8 7 231,
BP3 3 3 3 91,
BP4 5 4 5 14z,
BP5 7 7 6 201,
BP6 7 6 7 201,
BP7 4 3 4 11z,
BP8 9 8 9 261,
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Fig. 9 Comparison of configuration time between DCMSM and

traditional models
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Fig. 10 Comparison of process execution time between DCMSM

and traditional models
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Fig. 11 Comparison of adjustment time between DCMSM

and traditional models with changing demands
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