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Introduction

Aim of this work is to show how it is possible, inside the context of Business
Process Management (BPM), to develop a tool for supporting management in
decision making. More specifically, it will be shown how to develop a
multidimensional data model (data cube) to support management with their
efforts in understanding, planning and improving business rocesses. In
contrary to the traditional approach of definip a wstomized
multidimensional data model for analyzing operational dac «« ork aims at
defining a standardized multidimensional data model for ana.. = skt 4tion
data that can be applied to any business procesy del.

The proposed approach will focus on th; MNiCe acture Analysis
(CSA) modeling methodology, and > spe cally ¢ the BONAPART®
business process modeling tool. 742 ap, -ould be adapted to fit other
modeling methods and tools, bu: SUe . ond the scope of this work.
This work is divided intc o

In the first chap “the conc of Business Process Management will be

introduced and . Tt w. also be shown how business process
modeling .and si. 3% into the context of Business Process
Manags  _iit.

The sc -nap.  will introduce and explain the Communication Structure

Analysis methes gy and its simulation model.

In the third chapter, a standardized multidimensional data model for business
processes and the simulation data will be developed.

The fourth and final chapter will present a summary, conclusions and
thoughts for future work.
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Chapter 1: Business Process Management

1.1 Introduction

Business Process Management (BPM) is about the management of business
processes. It is a top down, cross-functional, process centric management
approach, which deals with the design, implementatiz control and
improvement of the end-end process of an organizatio® ~M i op down
because it is driven by the company’s strategy and initi - a strategic
level., It is cross-functional because it involves .information, et and
participation from partners that cross the innei ' outer boulv .es of an
organization. It is process centric because foamp L proa’  rcentric view
of the organization. BPM can also be e S 4 .evement of an
organization’s objectives though the .. werr. |, manayement and control
Of essential business processes”. 4 »orde. derstand BPM, each concept,
which is part of the above dc W explained in detail in the
following sections of this chanter.

1.2 Managing

. shievement of an organization’s objectives

wgh the improvement management and
trol of essential business processes”

First of an, BPM &/ .bout management. Richard Daft defines management as
the attaint: . organizational goals in an effective and efficient manner
though planning, organizing, leading and controlling the organizational
resources.”

1 b, 11 [JESNELOS]
2 b. 8 [DAFT97]
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There are two aspects of management addressed in the above definition. The
first one is the attainment of the goals in an efficient and effective manner
and the second one is the four functions® of management which are:
¢ Planning: Selecting goals and the ways to reach them.
¢ Organizing: Putting together the human and technological
components.
* Leading: Using influence to motivate employees.
s Controlling: Monitor and ensuring that everythind ronforms to
policies, practice and plans, if not then take correctia  _don

Daft's view of the management functions is very simila cay five
elements of management: forecasting and wing (Vora nnung),
organizing (Organisation), commandina_ (A, ng), £ nordinating

(Zuordnung) and controlling (Kontroliex

In a similar way but from the sys’ams \ Jint of view, Deming defined
the job of management as follow
¢ Understanding the system.
¢ Directing the effor’ © one. Owards the aim of the system.
¢ Being responsible for Jing, the boundary of the system in response
to external 5
¢ Governingi  w Sthe [ stem.

By apr” .y the abo 1 the context of business processes, management of
busin®  org “ai < stated as:
s L .and:  the business processes of an organization.
¢ Organizin¢ .nd directing the efforts of all elements (humans and
technoicyical) of a business process, in reaching the goals of the
process specifically and the organization in general, in an efficient and
effective way.

3 b. 8-15 [DAFT97]
4 b. 24-83 [FAY29]
> p. 50-54 [DEM93]
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Chapter 2: The Communication Structure
Analysis (CSA) Methodology

2.1 Introduction

As explained in the previous chapter, business process mode!aa and design
is an essential planning component for business proc: Mmanagement.
Section 1.8.1 presented the basic concepts aroun 'Sirt . process
modeling. In this chapter the reader will get acqu 1 w” >the
Communication Structure Analysis (CSA), whig . is the chc vdeling
methodology. The first part of this chapter will €. ‘1 the struciires of the
methodology (meta model) and the secs ot a1 58 processes,
described with the CSA, can be simulat

The Communication Strug Al S (CSA), in German
Kommunikationstrukturanalyse ( 2 a . based methodology for
modeling business procs de 9pc om a research project at the
technical university of Ber. L i) becween 1986 and 1988.

Figure 12: CSA is based on the OO paradigm.

CSA is an object oriented modeling (OO) methodology (see Figure 12) for

analyzing the information flows of business processes. This means that the

modeling elements (objects) are described with classes and instances.
40



Furthermore, it is possible to define associations between these objects and
assign them attributes (see Figure 13). This allows for the classification of the
elements of the modeled business processes, and therefore it simplifies the
assignment of class characteristic attribute information e.g. cost rate values
for a specific type of resource.

[Meta Class | -« Is Instance Of | Meta Instance |
sA—4 s s A
[Meta Association Class |- Is Instance OF [ Meta Association Instance -
15‘#\ 15 A
[CSA Meta Class | [CSA Meta Association Class | [CSA Meta Association Instance efa Instz )]
[} A A

IsA I
| User Association Class |=ils Instance OF| User Assod. shance

Is A User Class |- Is Instance OF - Tactal

Figure 13: The CSA\ eta’ @@ mode.

The CSA methodology has a s d ps “Ire for modeling business
processes. This procedure a:3s de: b 1.8.. (see Figure 9)

Furthermore the CSA methe  »ay implicitly supports the simulation of the
modeled busines wses, 1 Mulation is a dynamic, stochastic discrete
event simulation.

2.2F .ments the CSA

This sec.u brief jescribes the elements of the CSA. The focus will be set
on the CSA« - implemented by the BONAPART® modeling tool.

The CSA consists of a predefined set of elements with which organizations
can be described. The main elements of the CSA can be divided into two
categories. The organizational elements, which are used to model
organizational charts, and the process related elements, which are used to
model processes (see Figure 14).
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Chapter 3: The Multidimensional Data Model

In the previous chapter it was shown how the CSA is used to describe
business processes, how these can be simulated using a Petri-net and what
kind of data the simulation generates. This chapter describes how to use the
business process model and the simulation, in a combined multidimensional
data model for analyses and reporting, to support decision m« ..

Usually, analyzing the data of the simulation is typically ac 4sing ahigh
level programming language such as C++ or Visual basiC dat ¢ the
analysis is written in order to extract the int ‘ing data fc. the raw
simulation data. The current approach cozias w. avera'  sadvantages
such as:

e Each time a new report is rec.  d, ¢ Dmized code needs to be

written.

o Writing the analysis requ owle: of a high level language,
something that is rzelv th cc ith yypical users of the business
process model.

¢ High level languages not well suited for easily formulating data
queries.

¢ High level ik ‘e, 2 no. designed to handle efficiently (neither in

termt of ress. @ USac e nor of performance) and in a comfortable
v, hugeamc s of data, as the ones produced by the simulation.

In this'c" .er a. /el and innovative approach is proposed for dealing with
the above iss The basic idea is as follows; instead of using a high level
programming language to perform analysis and Jenerate reports, a
standardized multidimensional model can be defined that will allow the
construction of an out-of-the-box data cube for the simulation data. The data
cube will allow analysts to perform efficient and effective queries, using
standard querying, reporting and analysis technologies. The idea proposed is
novel, because it appears, after a careful review of the literature, that the
definition of a multidimensional model for businass process simulation data
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has never been standardized for the CSA methodology or to any other
methodology up to the current date. Furthermore it is innovative not only for
the above reason but, as it will be demonstrated, because it will open new
ways for looking and understanding the data of an organization.

Before continuing with the specifics of the proposed multidimensional model,
a brief definition of some basic terms used in this chapter is given.

Multidimensional Model: A model that views data in forroof a data
cube.’%

Data Cube: [/t allows data to be modeled and ad in multipr 21SI0NS.
A data cube is defined by dimensions and facts. '

Dimension: An independent entity £ dime  nal m .el that servers as
an entry point or as a mechanismaar Si. 4 dicing the additive measure
located in the fact table of “men.. M. model.’’’ Dimensions are
perspective with respect to whic, . nizae .n wants to keep records.™
Dimensions have attrib e harn ize the facts and are used in
querying constrains, group. A .eporting labels 2 Each dimension may
have a table asscd Wwd with 1, iad Dimension Table.'”

Facts: Faefs are i O measures. They are quantities by which
relatior’ s betwee  imensions can be analyzed. A fact Table is a table
that & fain 2a. &8s as well as keys to each of the related dimension
tables.

108 1, 44 [HANKAMO1]

. 45 [HANKAMO1]

. 399 [KIMROS02]

. 45 [HANKAMO1]

. 19-21 [KIMROS02]
. 45 [HANKAMO1]

. 45 [HANKAMO1]
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110
111
112
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This chapter will propose the definition of a CSA data cube. In the proposed
data cube the dimensions are defined based on the CSA meta model and the
facts are defined based on the Simulation meta model. Furthermore, different
measurements such as costs and time can be defined for these facts. Finally
the dimensions can be filled with data from any given business process model
in question and the facts from the data generated by the simulation of that
business process model (see Figure 62 and Figure 63).

Figure 62: Mappina the busi nrocess model to a multidimensional model.
c-}&
£ —=
7 £
2 - =
7 |

L

R~ 1h 3h 0.5

L r

5 N 250€ 58€ || 99€
=& r L _[41h 6.3h
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= _ _| =

2 I oh [3 2h
= r

= 200€ 14a€ B5€
= L4
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Time ,,_""—_ _ _,
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Process Dimension
Figure 63: An example of a 3-D CSA data cube.
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Chapter 4: Summary, Conclusions and
Future Work

4.1 Summary

Previous chapters explain how business process management 4 ‘mulation and
the use of a tested methodology have complementary 2 in, providing
businesses with useful information so that manage: N «e better
decisions. Business process modeling, as a part of © 255 7 2SS
Management, provides a visualization and sta** . analysis cc 4t that
describes the context in which a set of activities | . Simulation provides a
dynamic behavior component that is a% tes, e uns about all
conditions that effect process performz¢ .. Thi = 2A mc sology provides a
structured framework that helps modei ¢ yntactical errors. This limits
the complexity of information as 2reby ices semantic inconsistencies,
by creating a confined set of buii. . ks a. ehavioral rules that can be
applied to all organizatiz So 2r, e three perspectives allow the
extremely complex interac “aw erdependencies within organizations to
be better understsad by m. =rs, so that they can better direct their
organizations. ¢ views . associated with traditional analyses
methods that are . st wrtially integrated. Due to lack of integration,
and thed Cat cun ome, highly technical, analysis techniques available,
many/ itica! stic cannot be easily answered or they cannot be
answe

This work 1. ied at extending the functionality and value of BPM, CSA,
simulation and data cube analysis techniques, by combining, transforming
and integrating all relevant data into a data cube structure that can be easily
created and queried. In the context of business process modeling based on
CSA, a multidimensional model for analyzing the data generated by business
process model simulations was developed. CSA, along with the simulation
meta model, is used to define the dimensions and the facts for a

multidimensional model. The multidimensional model developed is a generic
135



