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A Workflow Time Analysis Applying the Queueing Model

Jinsoo Park

ABSTRACT

Traditional workflow time analyses have been performed treating an activity as an independent A4/ A/1 queueing
system. Using the general forms of performance measures in the A4/M/1 system, various aspects of analyses can
be performed. Especially, on the time analysis of an AND structure in a workflow system, the mean system sojourn
time can be formalized by applying the performance measures of A4/A4/1 system. In the real workflow system, the
AND structure cannot be described correctly under the assumption of independent A#/A4/1 systems. To overcome
this limitation, this research makes the assumption that the all activities for a task starts simultaneously. In this
situation, the theoretical solution can be derived using the performance measures of the A4/ G/1 system. In addition,
the simulation modeling method will be proposed to analyze the AND structure of a real workflow system. Finally,
some numerical results from the theoretical solutions and simulation models will be provided for verification. The
main performance measures used in this research are mean queueing time and mean sojourn time.
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Fig. 2. An example of sojourn time in AND structure
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Table 2. Numerical results for experimental systems with

assumption

Svs Performance| Analytical | Simulation RE (0/)**
Y5 | measure result” result” o
. w, 2.1998 2.2022 0.11
w 2.9969 2.9994 0.08
5 W, 2.6137 2.6129 0.03
w 3.4324 3.4316 0.02
3 w, 13.6988 13.6593 0.29
w 14.6531 14.6135 0.27
4 w, 9.2030 8.5840 6.73
w 10.1573 9.5383 6.09

"Rounded to the fourth decimal place
“Rounded to the second decimal place

Table 3. Simulation results for experimental systems without

assumption
Sys. Performance Simulation Result from*
measure result Truong et al.
W, 0.0758 -
1 E(S) 1.2560 -
w 1.3318 1.4103
w, 0.0788 -
2 E(S) 13474 ]
w 1.4262 1.5071
W, 0.4122 -
3 E(S) 2.9101 -
w 3.3223 -
w, 0.2180 -
4 E(S) 2.2085 -
w 2.4265 -

"Rounded to the fourth decimal place
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