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Scheduling of Workflows under Resource
Allocation Constraints using CTR

Koh Jae Jin" - An Hyoung Keun™ - Lee Dan Young™

ABSTRACT

Many enterprises have introduced workflow to enhance work efficiency and support effective work processes in their various work
environments. Recently, Business Process Management(BPM), an extension of workflow, is spotlighted in enterprise software markets.
Although workflow plays an important role in Business Process Managements, researches in workflow are mostly concentrated on
temporal constraints which finds exact execution sequences for complicated jobs. On that reason, majority of workflow scheduling has
concentrated on modeling of various resources which should be handled and the interest for workflow scheduling under constraints related
to resources is rather unsatisfactory.

In this paper we presents the Transformation Template based on Concurrent Transaction Logic(CTR) which is suitable for scheduling
workflows with resource allocation constraints, and the logical framework. The Transformation Template consists of a Workflow
Transformation Template and a Constraint Transaction Template. Especially the Transformation Template can be conveniently used to
logically represent new workflows under the existing resource allocation constraints.

Key Words : Workflow, Scheduling, Constraint, Resource Allocation
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BGVG,) = BG) VBG) G workflow
B(G) = R(G, T)®cost_constraint ( T) Qctri_constraint (T)
R(A,T) = A®Q(T=resource_asg(A,Agents))

T : atomic task »
R(G|G,,T) =(T—’!'(T1,1;))
RG®G,T =(T="®(T,T)) ®
RGVG,T) = RG,T) VRG,T)

®R(G,T) | R(G,T;))
®R(G,T,) ®RG,T))

(O8 2) Y3522 HY HE8

Wy AAe JIE2ES T2 f=d g8 (¥ 2)
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£ HAFES 72E HFAL HH Qo] YZEELTL
7} e o v (semantic)= IE §A8 Bal ojg) B&
(cost)®} ZH(control) H}QFZ@%E ¥ 33tk = Operator
BT T & Operator RS #Fx=3th RS YJAZE2S G2 7}
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cost amstramt(T) ® ctrl_constraint (T)
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step 3
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=79 AN A A gt Agxd Wy 4238 9
3t Aol E placeholder ©} T},

ctrl_constraint =

@ ctri_constraint((7;, T;)) —

@ crl_constraint(®(T,,T;)) —

set_constraint, ( 1,7, ), ctrl_constraint( 4 ), ctrl_constraint( T, )

set_constraint g (11, T ), ctrl_constraint( n ), arl_constraint( 2;)
@ drl_constraint(T) — leaf(T), leaf constraint(T)
@ oost_constramt{T) — oost(YZ V), value_oo’nstraint(V)
® wost(®(T, ), V) — cost(T, V,), cost(Ty, V3, op (Vis Vi V)
® cost((1}, 1), V) = ocost(T}, V), cost(T, V), op(V], V}, V)
@ cost(resource_asg(T, Agent), V) :— cost_of (resource_asg(T, Agent), V)

(38 4) Het=

e EE



cost_of (resource_asg(T, A), [V, ) :

— duration(T, A, V), price(T, 4, 0U)
value_constraint((V,U]) :— V < ¢, U< ¢
set_constraint| (17, 1) — disjoint(T;, T;)
set_constraint g (1}, T,) i~ true

ledf _constraint(T) :— true

OH([V;:U;] [V;’UL[V;II]) -

Vis ma.x(Vl,Vz) Uis U+ U,

opg (V3 ULV, G 1, [V, 1)
- Vis +V, Uis U+ U,

(23! 5) MmUY WEAS AS placcholder

92z 99 929 9 AGEn ¥ 9EL 489
F A% 3 A4 92ERS 2AZ90 488 & A
4997 2 Az 9@ A% 1¢e 2L F7 Uk
of A%E Az AT FA 37 Hgol I 47}

o

duration(c, W, V,), price(c, W, )
duration(r, X, V2)7 price(r, X, Uz)
duration(s, ¥, V), price(i, ¥;U,)
duration(g, % V,), price(g, 2 U)

Basic conditions

Vi=Vi+V, UG=U+0
. Vo =max(V,, ;) Up=U,+ U
cost constraint
V=max(V,, V;), U=U,+T,
Ve, U<gqg

control constraint Y=7 W=Y, WeZ X2Y, X=#Z

(28 6) oAl MEE Mtz HE

7. =21y =393

FollX HAZES ¥E AERG AGxd ¥y dEY
S AEAA 2L 92E2 S WA ASGzd A3 4%
€ 4 F e, AA A HHE A A9 wkles
AAZ Yok ©] ZE RAo] 2L HAF —°r 2AEY
of 488 AT A%z A3 JAFE FAHsE AA
olgh & & sith Al A9 Hl 8 GEH 7.5‘\3}.

@ Transformation Template

@ CTR interpreter(Constraint Template)
@ Constraint Solver

Resource_asg term |~, Ianstamt def’ | Schedule L

A Transformation Interpreter Constraint 11, Resouce
wolkflow Rules (y:B(G) Constraint Solver assignment
st

CTR-based

(28 7) =2ix ZyA2

£ 0|8¢ XY g HMAZRA SolM RIZE

ER9 AMAHEEY 197

A @' AE 449 dAE BE &3 2
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29 2 934t (&, ¢ = B(G)
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2 -’F’S o] Hrt}

A3 o] G BE 2AZ dlojr ALded AtE
Constramt Solver® A48l Fad A9E3EY A
A2 gt

o
=
KN
=

8.8 B

dazes 2A29e 449 A% 49 £AE BE
gAolt, A BN 92Tz vz 24 £
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ge] AFE URE Ao AR AY £AE &)
94 ABAY Atz Az AFHel g 92
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t} o] ZHYYae EFY =22
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formation Template)?t AAZZelA BAstE AFz7
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plate)olty, ¥d HEs HL4oz qIZE HaF2E 24
gAe Aes AQee AGzA 59 439 JFTS
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