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Abstract

Simulation techniques support the redesign of mssirprocesses by analyzing the effect
of possible changes on operational performanceataiis that focus on the correctness,
effectiveness, and efficiency of processes [6HOwever, the impact of these process
changes on the overall business performance igxpiicitly taken into account during
this analysis [2]. This can result in operatiomaprovements that are not in line with the
organizational strategy, which leads to a suboptafiacation of resources inside the
organization.

The goal of this work is to solve this issue by fthevelopment of a business
architecture simulation model, which employs thesting Process-Goal Alignment
(PGA) modeling technique to provide a coherent viewthe impact of process changes
on the other business architecture elements [4% Mlodeling language is extended by a
simulation mechanism to test the effect of operatioadaptations on performance
indicators that reflect the overall business pernimmce. The new business architecture
simulation model, which is built according to thediyn Science Methodology, can be
applied by the following steps: (i) building the diness architecture hierarchy, (ii)
executing the operational performance measurerfientjetermining how performance
indicators can be propagated throughout the busarehitecture hierarchy, (iv) executing
the simulation runs, and (v) analyzing how stratdigican be improved.

1. Building the business architecture hierarchy.

PGA employs eight different modeling constructs @oalyze how value is
hierarchically created throughout the businessiteture: Goals, Financial Structure,
Value Proposition, Competence, Process, and Agtild]. As these constructs are
included in an integrative modeling language, aeceht view can be provided of how
operational decisions affect the business architectTherefore, it explicitly needs to be
specified how operational elements (i.e., Actidtiand Processes) support the value
creation of the higher-level elements (i.e., Corapee, Value Proposition, Financial
Structure, and Goal). This is realized in the PGddaling language by the identification
of valueStream relations, which can be used toecrelements that are on different levels
in the business architecture hierarchy.
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2. Executing the operational performance measurement.

To execute the performance measurement for theatpeal business architecture

elements (i.e., activities and processes), theviallg data need to be collected:

» Measure type: to account for positive (e.g., profit), negatieeg., loss) or qualitative
indicators (e.g., a satisfied criterion) [4]

» Measure description: the textual description of the performance inthic$4]

» Performance goal: the desired value that the company wants to aeljig

» Allowed deviation percentage: to be used in case ohcertainty about the desired
value of a quantitative performance gp4l

e Sochastical distribution with according parameters. extension that is needed to
support the creation of simulated performance tes&larameters can be estimated
based on historical data about the past performiaustie or outside the organization.

3. Determine how performance indicators can be praeadghroughout the
business architecture hierarchy.

The purpose of this step is to determine how tlezatpnal performance can be further
propagated to the higher-level business architecélements. Based on the available
information, either business formulae (with coni@ns factors) [1] or the AHP
measurement with normalized values [1, 5] can leelus

Business formulae are relevant if there is a cleathematical relation between the
performance indicators of two elements that areadly connected by a valueStream
relation in the business architecture hierarche (Sp 1). In some cases, conversion
factors (e.g., in monetary terms) can be usefudrtable the addition or subtraction of
performance indicators that are measured in diftenaits.

If it is impossible to identify a mathematical réda, performance indicators can be
propagated by determining the weight of each vahea® relation using the AHP
mechanism. In the original PGA technique, this nagitm was already employed for this
purpose by executing pairwise comparisons of atiheints that are connected to the same
higher-level element in the business architectirealchy. This enables us to calculate
the performance of a higher-level element as ahtetgsum of the lower-level elements
that support this element in the business architectn order to use this mechanism, the
performance of a business architecture elementrfgeds to be normalized with respect
to their performance goal and allowed deviatiorcpatage (see step 2).

4. Executing the simulation runs.

Once it is clear how the operational performancé affect the other business
architecture elements, simulated data can be pestllzased on the stochastical
distribution of these operational indicators (sep ®). Afterwards, these simulated data
are propagated throughout the business architelsjuusing the relevant mechanism (see
step 3).



5. Strategic fit improvement analysis

The strategic fit improvement analysis can be @pipdis originally proposed by the PGA
technique. This step includes the identificationao€ritical path, which combines the
weight of the valueStream relations in the busieeskitecture hierarchy (see step 3) with
the propagation of the simulated performance (=g 4). This allows the end-user to
identify operational adaptations, of which the imipean be simulated by reapplying the
different steps of the business architecture sitimdamodel. As such, we explicitly
acknowledge the impact of operational changes enoatrerall business performance
during the redesign of business processes.

References

1. Horkoff, J., Barone, D., Jiang, L., Yu, E., AniyD., Borgida, A.,Mylopoulos, J.:
Strategic Business Modeling: Representation anégdéteag. Softw. Syst. Model.
13(3), 1015-1041 (2014)

2. Laurier, W.,Poels, G.: Invariant Conditions ialie System Simulation Models.
Decis. Support Syst. 56, 275-287 (2013)
3. Roelens, B.,Poels, G.: Towards an Integrative@ment Framework for Business

Models: Identifying the Common Elements BetweenGherent Business Model
Views. In: Deneckere, R., Proper, H. (eds.) CAiSERorum, pp. 114-121,
Valencia, Spain (2013)

4, Roelens, B., Steenacker, W.,Poels, G.: RealiStrgtegic Fit with Business
Architecture Heat Maps. Software and Systems Madelccepted for publication,
(2017)

5. Saaty, T.: How to Make a Decision: The Anal¥ierarchy Process. Eur. J. Oper.
Res. 48(1), 9-26 (1990)

6. Tumay, K.: Business Process Simulation. In: Afoulos, A., et al. (eds.) WSC
'95. pp. 55-60. IEEE Computer Society Washingt@896)

7. van der Aalst, W., Nakatumba, J., Rozinat, Asg&ll, N.: Business Process
Simulation: How to Get It Right? In: Computer saenreports, vol. 0821,
Technische Universiteit Eindhoven, Eindhoven (2008)



