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Abstract

Business process management systems (BPMS) are vital complex information systems to compete in the global
market and to increase economic productivity. Workload balancing of resources in BPMS is one of the
challenges have been long studied by researchers. Workload balancing of resources increases the system
stability, improves the efficiency of the resources and enhances the quality of their products. Workload
balancing of resources in BPMS is considered as an important factor of the performance and the stability in
systems. Setting the workload of each source at a certain level increases the efficiency of the resources.

The main objectives of this research are the concept of resource workload balance and uniformity of the
workload for each source at a specified level. To optimize the balance workload and uniformity of each source,
the setting multi-process concurrency was offered and studied. Also, the regulation of multi-process
concurrency was mentioned as an optimization problem. In this paper, tuning concurrency of the business
process is introduced as a problem in BPMS, which is an application issue to improve at workload balance of
resources and uniformity in the workload of each resource.
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To solve this problem, a delay vector is defined, each element of delay vector makes the synthetic delay at the
first of each business process, then a dynamic optimization algorithm is presented to compute delay vector
and the speed of the proposed algorithms is compared with and state-space search algorithm and evolutionary
algorithm of PSO. The comparison shows that the speed of the proposed algorithm is 37 hours to 5.8 years
compared to the state-space search algorithm, while the POS algorithm solves the same problem in just 3
minutes. The experimental results on a real dataset show 21.64 percent improvement in the performance of

the proposed algorithm.

Keywords: Business process management systems, tuning concurrency of business processes, workload

balancing, dynamic optimization, time complexity
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(Figure-1): The Yerkes—Dodson law is an empirical
relationship between arousal and performance, The law
dictates that performance increases with physiological or
mental arousal, but only up to a point. When levels of arousal
become too high, performance decreases [23].
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Algorithm WorkloadMerge ()
Input:
(A:list of Process, D,: delay vector of A, q: process)

. A
Output: (minLBFAT, newD, Id; utaly

{ P « A.push(q);
MinWLFAT = oo;

for <m =0,m< mélj((last(p));m + +){
2
D < D,.push(m);
1d,(t) = Z Id,, (t = D()); Vt

DiEP
€ {toj ty, ) . tmax(last(v),last(q))}
Rs = U p.R
pepP
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