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Business Process Modeling using Process Structural Constraints and
Social Relations
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For convenient business process modeling we propose a mathematical approach to obtain appropriate
process structures. In this paper, we define business process structural constraints, on which basis, using
Social Network Analysis (SNA), we analyze the frequency of handover occurrences among performers in
social network. We here present, therefrom, a new, mathematical approach to business process modeling
that proceeds by identifying the social relations among activities.
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Figure 5. An Example of Generating a Social Network Matrix
(SN-matrix) from a Social Network
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Table 1. Process Structural Constraints

Descriptions for process structural constraints No.

Only one start activity can exist in a process.

(1)

Only one end activity can exist in a process.

(2)

If / is selected as the start node index, s; should be 1 and in_degree(a;) should be 0. (3)
If 7 is selected as the end node index, ¢; should be 1 and oxt_degree(a;) should be 0. 4)
If 7 is selected as an intermediate node index, s; and ¢; can not be 1 and 7n_degree(;) is greater than 1. (6))
If 7 is selected as an intermediate node index, 5; and ¢; can not be 1 and ou_degree(a;) is greater than 1. ©6)

If a link /; from ; to 4; exists, then a link /; from 4; to #; can not exist.

@

No direct link between the start and the end node is allowed.

(8

If 4; is determined as a split node (sp; = 1), then out_degree(s;) is assumed to be 2. ©9)

If 4; is determined as a merge node (mg; = 1), then in_degree(;) is assumed to be 2. (10)

If @; is determined as a split node, #; cannot concurrently be a merge node.

amn

The number of split nodes and merge nodes are same.

12)

No loop structure is allowed.

(13)
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Figure 4. An Example of Pre-Analysis From Raw Data
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Table 3. Consumption time through the increase of the node size

No. # of nodes ave. time Var SD Time Experiment time
1 6 0.001 0.000 0.000 300
2 10 0.012 0.000 0.001 250 {——==(min) n
3 15 0.077 0.000 0.003 200 /
4 20 1.291 0.001 0.030 150 /
5 25 1.406 0.002 0.044 100 /
6 30 9.568 0.007 0.085 50
7 35 16.990 0.647 0.804 0
6 10 15 20 25 30 35 40
8 40 269.104 7.824 2.797 No. of nodes
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