
Chapter 9
Business Process Intelligence Tools

Johannes Schobel and Manfred Reichert

Abstract This chapter analyzes contemporary software tools enabling Business
Process Intelligence (BPI). BPI is one of the emerging trends in enterprise comput-
ing, which allows companies and organizations to maximize the value derived from
their business processes.Moreover,BPI constitutes anumbrella term that summarizes
different software tools, methods and best practices for real-time process analytics.
The chapter presents an analysis of the features as well as the strengths and weak-
nesses of contemporary BPI tools along two characteristic application strategies of
modern enterprises.

Keywords Business process intelligence · Process performance measurement ·
Process mining

9.1 Introduction

Business process intelligence (BPI) constitutes an umbrella term that summarizes
different software tools, methods and best practices for real-time analytics, moni-
toring, decision support, and root-cause analysis in respect to operational business
processes [4, 14].

The main goal of BPI is to either monitor individual business activities or entire
business processes in order to reveal their malfunctions and inefficiencies. Based on
respective analysis, new business strategies can be derived and optimized business
process support can be provided for enterprises.

Currently, many BPI tools are available on the market. However, as each of these
tools have different strengths and weeknesses, or provide specific unique features, it
is often difficult to select themost suitable tool when introducingBPI in an enterprise.
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To provide a representative as well as detailed overview of contemporary BPI
tools, we analyzed two strategies for their application in an enterprise. In order to
achieve reproducible and valid results, we focused on a common method to evaluate
these tools. Furthermore, all software tools were analyzed, tested and evaluated by
BPI experts.

To be able to compare the features of the considered tools, we further set up a
realistic test scenario. Moreover, a sophisticated data set from an operational SAP
system was used and analyzed with the considered BPI tools in order to evaluate
their features as well as their strengths and weaknesses.

9.1.1 Strategies for Using a BPI Tool

This section outlines two major strategies for using a BPI tool in an enterprise or
organization. These strategies were elaborated in cooperation with BPI experts as
well as consultants from the field of business intelligence. Both strategies provide
typical scenarios for the use of BPI tools.

Stragety I (One Time Usage). In the context of a one time usage strategy, the BPI
tool is solely used in a particular application (e.g., environment project) or for a
restricted period of time. To foster such short-term usage, the BPI tool should be
self-explanatory and easy to use. Moreover, it should offer simple data integration
mechanisms. Usually, the analytical capabilities provided by a BPI tool of this cat-
egory are not very powerful. Moreover, a quick overview on a specific business
process or a set of activities is considered as most important. Thus, the goal is not to
provide in-depth analysis.

Strategy II (Long Term Usage). The second strategy we consider is the long term
usage of a BPI tool. Regarding this strategy, the BPI tool should be connected with
all relevant information systems of the respective enterprise architecture. Usually,
a multitude of predefined connectors to software systems, providing information
on operational business processes, is available. The long term usage of a BPI tool
enables profound insights into operational business processes, which fosters decision
making and process optimization [11].

9.1.2 Dimensions for Evaluating BPI Tools

To evaluate contemporary BPI tools against the two strategies (cf. Sect. 9.1.1) we
divided these scenarios into five different dimensions based on attributes applied
in software selection schemes. However, certain dimensions are more important
for certain strategies than others. As example consider dimension Visualization. On
one hand, when applying a BPI tool solely to a single project, the visualization of
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discovered results is less important. On the other, when using BPI tools in the long
term, the use of a variety of techniques enabling visual analytics allows for insights
into existing business processes and their data.

The remainder of this chapter is structured as follows: Sect. 9.2 describes the
methodology for analyzing BPI tools, whereas Sect. 9.3 presents a case studywe con-
ducted to evaluate these tools. In Sect. 9.4, assessment criteria and relevant attributes
are described. Section9.5 provides information about the BPI tools we evaluated.
Section9.6 presents detailed results. The chapter concludes with a discussion and
summary in Sect. 9.7.

9.2 Methodology

In the context of the BPI tool study, we apply the Analytic Hierarchy Process (AHP)
[15]. AHP constitutes a systematic procedure for representing the elements of a prob-
lem. In particular, it breaks the latter down into smaller components, and compares
the latter pairwise to develop priorities at each level. Though AHP is unable to find
the correct decision, it helpswith identifying that one, which suits best to the problem
at hand.

In general, AHP serves several purposes. On one hand, it allows finding a proper
solution for a given problem, minimizing the time required for this. On the other, it
provides comprehensible and reproducible results for decision making. Moreover,
AHP fosters the discovery of inconsistencies as well as the comprehension of the
problem.

The AHP process can be structured into several steps, which are easier to com-
prehend and deal with (compared to the overall process). Figure9.1 visualizes these
steps.

Fig. 9.1 AHP phase model
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Table 9.1 AHP values for rating and comparing the attributes and dimensions

Value Meaning Description

1 Equal importance Two activities equally contribute to the
given objective

3 One alternative has a slightly higher
importance

Experience and judgment slightly favor
one activity over another

5 Essential or strong importance Experience and judgment strongly favor
one activity over another

7 Demonstrated importance An activity is strongly favored and its
dominance is practiced

9 Absolute importance The evidence favoring one activity over
another is the highest possible order of
confirmation

2, 4, 6, 8 Intermediate values Compromise (when needed)

1. First Step:

• Define the problem and the knowledge needed.
• Gather required data and criteria.
• Structure the hierarchy from the top level (i.e., broad perspective on the prob-
lem) through intermediate levels (i.e., criteria) to the bottom level (i.e., alter-
natives).

2. Second Step:

• Construct comparison matrices for each pair of criteria. Thereby, a particular
criterion might dominate others. Furthermore, express these weightings as
integers (cf. Table9.1). This step is accomplished for all levels of the hierarchy.

3. Third Step:

• Weight all criteria based on a mathematical model.

9.3 A Practical Case

As a benchmark for evaluating the BPI tools, a purchase-to-pay process, which had
been extracted from a SAP system, was used. More precisely, the considered data set
consisted of 519,633 events, 26,807 cases, 15 activities, 6,769 process variants, 344
resources, and 34 attributes. The data set was collected in the period from August
2011 toOctober 2011 (3months). In order to enable a better understanding of the data
and the respective business process, first of all, we present the process (cf. Fig. 9.2).
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Fig. 9.2 The purchase-to-pay process (BPMN 2.0 notation)

9.3.1 Purchase-To-Pay Process

The purchase-to-pay process is one of the service processes of an enterprise’s busi-
ness. It describes the sequence of events and activities that starts with a demand for
goods or services and ends with the payment. Most activities of this process can
be characterized as transactional. Per definition, transactional activities are labour-
intensive, but can be simply performed. However, as the purchase-to-pay process
does not add any value to products or services of the enterprise, generally, it is
considered as a cost driver.

The purchase-to-pay process looks simple at first glance: Starting with a demand
for goods or services, a purchase request is created. Often, requests for quotations
are then sent to potential vendors whose responses are rated against each other.
The final purchase order contains information about the vendor for which the good
or service is ordered, the quantity of items to be bought, and the related prices.
Goods are delivered and related stock and inventory accounts are updated by receipt
postings for the corresponding goods. Once services have been performed, a service
acceptance is recorded through a separate workflow. In practice, however, there exist
numerous deviations from this standard process, which move it from being simple
and straightforward to become difficult and complex: Down payments might be
involved, ordered goods be sent in more than one delivery, or goods be returned.
Furthermore, purchase orders might not be created or be identifiable on the invoice.
Moreover, invoiced prices might not match the prices of the purchase order, deficient
goods receipts be recorded or invoices not be matched automatically (e.g., when they
arrive prior to the goods).

9.3.2 Leveraging the Strengths of BPI Tools

Process complexity and the large amount of available information in existing infor-
mation systems leverage the strengths of BPI tools [5]. Traditionally, purchase-to-pay
analyses are difficult to perform for several reasons. First, three separate business
departments with “silo thinking” are involved: purchase, logistics, and accounting.
Second, the “to-be process” descriptions in enterprises do not precisely fit reality or
“as-is process” descriptions are opaque. Finally, interviewees rarely have end-to-end
information or provide only the minimum required information. Usually, process
owners have a good understanding about tasks performed incorrectly as well as
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potential improvements. However, they lack accurate information to support their
opinion. Thus, companies never gain transparency and full insights into the actual
end-to-end process. Techniques provided by BPI tools, in turn, support decision-
makers in gaining further insights into business processes and related operational
data. For example, BPI tools allow users to drill down the “as-is process” and to
visually identify deficiencies together with their root causes. In turn, this enables
process owners as well as process experts to derive suitable counter measures. How-
ever, literature on practical applications of BPI techniques in the large scale is still
scarce nowadays. Furthermore, there exist specific BPI tools on the market providing
specific advantages and disadvantages.

We conducted an extensive analysis of available BPI tools. The main purpose of
this tool analysis was to demonstrate the applicability of the provided techniques
to real business needs as well as to determine the systems suited best for achieving
process optimizations [22].

9.4 Assessment Criteria and Strategies

This section presents the assessment criteria we used to rate the considered BPI tools.
Furthermore, strategies for using the latter are described.

9.4.1 Strategies

The study examines two different strategies for using a BPI tool. These strategies are
One Time Usage of a BPI tool on one hand and its Long Term Usage on the other.

One Time Usage means that the tool is solely used for a particular project or a
limited duration of time. Hence, a tool only requires simple connectors (e.g., CSV or
Microsoft Excel) as well as fast and easy-to-use data integration facilities, as users
will not be specifically trained to be able to use these tools. Regarding the one time
usage of a BPI tool, providing a quick overview over the process or the data is there-
fore considered as most important.

LongTermUsagemeans that the BPI tool is intended to be used over a longer period
of time. Therefore, it should be connected to all relevant information systems, which
requires a variety of connectors (e.g., ERP connectors, database connectors, CSV or
Microsoft Excel files). Through the integration of heterogeneous applications with
the BPI tool, deeper insights into enterprise process data become possible (e.g., based
on cross-process analyses) [9]. If a BPI tool is used for a longer period and amultitude
of information systems need to be connected, higher installation, configuration and
data integration efforts are acceptable.
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9.4.2 Dimensions

The study considered five BPI tool dimensions: system, data integration & extrac-
tion, data processing & analysis, mining, and data visualization. The dimensions
were elaborated in close consultation with domain experts to allow for a fine-grained
classification. As AHP is used for evaluation purposes, every attribute has a spe-
cific weight within its corresponding dimension. Furthermore, each dimension is
weighted depending on the strategy applied.

System This dimension describes how the tool behaves and how it can be handled.
Attributes of this dimension include, for example, extensibility, usability and perfor-
mance.

Data Integration&Extraction expresses how data can be extracted from enterprise
information systems, providing data on the operational business processes (e.g., ERP
systems, workflow management systems) [12, 22].

Data Processing & Analysis describes possibilities for analyzing the gathered data
in the BPI tool. Common methods include Key Performance Indicators (KPIs) and
Bottleneck Analysis.

Mining deals with extracting knowledge from a given data set (e.g., a database of
event log) and transforming it into understandable structures such as process graphs
or organization models [8].

DataVisualization examines the different ways of representing the results from data
analyses or mining algorithms.

9.4.3 Attributes

Table9.2 provides selected lists of attributes for the described dimensions. For a table
comprising all attributes we refer to Appendix A.

9.5 Business Process Intelligence Tools

This chapter provides information about the BPI tools we assessed. We assigned the
tools to different categories according to their origin. Examples of these categories
include Business Intelligence and Business Process Management suites. All tools
were rated in the same way and tested against the introduced strategies (cf. Sect. 9.1)
based on the described data set (cf. Sect. 9.3).
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Table 9.2 Selected list of assessment attributes

Dimension Attribute Description

System Extensibility Is it possible to extend the tool
(e.g., based on available
plug-ins or a provided
application programming
interface (API))?

User and Rights Management Refers to the ability to manage
users as well as to define their
permissions for importing,
analyzing and visualizing data
with the BPI tool

Data Integration & Extraction Connector Handling Refers to the intuitiveness of
the connectors: are wizards
provided guiding users through
the process of data integration?

Real-Time Measurement Refers to the ability to
integrate data in real-time
based on push mechanisms

Data Processing & Analysis Key Performance Indicators Refers to the ability to define
Key Performance Indicators
(KPIs) with a formula editor.
How powerful is this editor?

Bottleneck Analysis Is there a way to automatically
identify bottlenecks in a
business process?

Mining Process Discovery Refers to the ability to extract
the as-is process from a given
data set

Conformance Checking Compare the as-is process with
the model of the to-be process
and check for outliers and
deviations

Data Visualization Process Graph Display results provided by
process mining algorithms in a
graph-like representation (e.g.,
in terms of a process model)

Reports Create a user-defined report
and use it as a template in
another project

9.5.1 Tool Shortlist

At the beginning of the tool study, relevant software vendors as well as their BPI
tools were determined. The resulting longlist provided the basis for the following
tool analysis and evaluation. To set a focus as well as to enable a hands-on assessment
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Table 9.3 Shortlist of the evaluated BPI tools

Software vendor System Origin

Software AG ARIS MashZone [16] Business Process Intelligence

Software AG ARIS PPM [17] Business Process Performance
Manager

Celonis GmbH Celonis discovery [2] Business Process Intelligence

Fluxicon Disco & ProM [3] Business Process Mining

Microsoft Business intelligence [10] Business Intelligence

QlikTech QlikView [13] Business Intelligence

TIBCO Software Inc. TIBCO Spotfire [19] Business Intelligence

of selected tools, the longlist was reduced to a shortlist that finally comprised seven
BPI tools (cf. Table9.3).

9.5.2 Tool Categories

Traditional Business Intelligence (BI) Tools BI [1] defines procedures and meth-
ods for the systematic analysis (i.e., collection, evaluation and visualization) of busi-
ness data. The overall aim is to gain information that facilitates strategic as well
as operational decisions taking defined business goals into account. Usually, this is
accomplished based on historic data.

Process Mining Tools Process mining tools [7, 20] focus on the analysis of exe-
cuted business processes. This is accomplished by analyzing event logs recorded by
the information systems. The aim is to extract relevant knowledge from these logs;
e.g., in order to optimize business processes. Process mining tools allow discovering
process models verifying that given process model complies with imposed rules (i.e.,
constraints).

Business Process Intelligence Tools BPI tools focus on the real-time analysis of
operational business processes. Compared to traditional BI tools, BPI tools are more
focused on the analysis of operational business processes. Moreover, BPI tools not
only provide simple KPIs, as common BI tools, but also detailed information about
control flow, (social) interactions between the actors involved in the process, related
documents (e.g., invoice documents), and relevant attributes (e.g., overall duration
of the business process or effective working time regarding specific activities [6]).
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Table 9.4 ARIS MashZone Value Description

+ Easy creation of business dashboards

+ Direct connection to ARIS Process Performance
Manager

+ Application runs within a web browser

+ Convenient combination of data feeds with
special editor

− No process mining support

− Missing support of more advanced process
analyses

− Limited support for defining KPIs

∗ Intuitive approach for linking data and
calculating KPIs

∗ Easy data integration via drag & drop techniques

∗ Easy data manipulation and transformation with
wizards and editors

9.5.3 Fact Sheets for the Evaluated BPI Tools

This section presents key facts for each BPI tool we evaluated. The corresponding
fact sheet includes a short description of the tool as well as the pros (marked with
+) and cons (marked with−) discovered during its evaluation. Furthermore, specific
features (marked with ∗) are elaborated. Note that the latter could not be compared
with the other tools as they are unique for the respective tools.

ARIS MashZone ARIS MashZone is a free BI tool provided by Software AG [16].
It enables users to create and manage business dashboards. Since ARIS MashZone
can run in a web browser, it may be accessed from anywhere. Table9.4 summarizes
the pros and cons of this tool as well as its unique properties.

ARISProcess PerformanceManagerARISProcess PerformanceManager is a BPI
tool provided by Software AG [17]. It allows calculating Key Performance Indicators
(KPIs) as well as visualizing the business processes of an enterprise. In particular,
it enables comprehensive process analysis supports of different kind. Table9.5 sum-
marizes the pros and cons of this tool as well as its unique properties.

Celonis Discovery Celonis Discovery is a BPI tool developed by Celonis GmbH [2].
It focuses on the extraction of process knowledge from ERP systems (e.g., SAP) as
well as on process optimization. Furthermore, Celonis Discovery may be used for
obtaining a quick overview on the KPIs of the discovered processes. Since Celonis
Discovery is able to run in a web browser, it may be accessed from anywhere.
Table9.6 summarizes the pros and cons of this tool as well as its unique properties.
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Table 9.5 ARIS process
performance manager

Value Description

+ Visualizes process as graphs (i.e., EPCs)

+ Allows for the direct import of data from SAP
systems

+ Provides an intuitive user interface for creating
and managing dashboards

− Very complex data integration

− High configuration and customization efforts,
resulting in an awkward handling of the
Customization Tool Kit (CTK)

− Cumbersome definition of performance
indicators (KPIs)

∗ Direct connection to SAP systems

∗ Ability to mine processes across different
systems

Table 9.6 Celonis discovery Value Description

+ Allows for an easy Microsoft Office integration
to foster evaluation and analysis

+ Complete web application; i.e., runs in a web
browser

+ Calculates KPIs for activities in a process model

− Limited data import support (relies on
third-party application)

− Insufficient and cumbersome user management

− Cumbersome editor for defining KPIs

∗ Office integration for Microsoft Excel

∗ Proprietary mining algorithms

∗ KPIs for activities and state transitions

Disco & ProM Disco and ProM constitute process mining tools [21]. ProM consti-
tutes an open source system released by TU Eindhoven, whereas Disco is a com-
mercial tool developed by Fluxicon [3]. Disco focuses on data integration, data
transformation, and data analysis based on process discovery techniques, whereas
ProM provides a larger variety of algorithms that allow for detailed process analyses
based on event logs. Table9.7 summarizes the pros and cons of these tools as well
as their unique properties.
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Table 9.7 Disco/ProM Value Description

+ ProM comprises a multitude of mining
algorithms

+ Very intuitive handling of Disco

+ Scientific environment and connections to
research institutes

+ Provides a very quick overview of business
processes

− Time consuming integration of data in ProM

− Disco provides an easy-to-use data
transformation interface

∗ Animation of business process execution

∗ Displaying variants of business processes,
highlighting their differences

Table 9.8 Microsoft
business intelligence

Value Description

+ Good performance when analyzing large
amounts of data

+ Variety of formulas for representing KPIs

+ Distribution of KPIs and dashboards using
Microsoft SharePoint Server

+ Comes free with Microsoft SQL Server

− Very complex data integration

− Missing process analysis features

∗ Tight integration with Microsoft SharePoint
Server and Microsoft Office

∗ Integrated script editor (Plug-In for Microsoft
Visual Studio) for managing the data cubes

∗ Predefined data mining algorithms enabling
sophisticated data analyses

Microsoft Business Intelligence Microsoft Business Intelligence is shipped free
with the Microsoft SQL Server [10]. It enables the setup of data cubes and allows
for a tight integration with Microsoft SharePoint Server. In turn, the latter enables
users to distribute and visualize KPIs in an enterprise portal. Table9.8 summarizes
the pros and cons of this tool as well as its unique properties.
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Table 9.9 QlikView Value Description

+ Fast and intuitive creation of business dashboards

+ Integrated script editor that allows extending the
predefined functionality

+ Analyzing and visualizing data on mobile
devices

+ Creating reports using drag & drop and
publishing them on different channels

− No process mining techniques available

− No support for analyzing business processes

∗ Support of using smart mobile devices for
analyzing business data

∗ Publication of business dashboards on web
platforms (e.g., web page, portal)

∗ Comes with a built-in programming language to
enhance the system with user-defined functions

Table 9.10 TIBCO spotfire Value Description

+ User-friendly user interface

+ Easy-to-use data import function based on copy
& paste

+ Intuitive creation of business dashboards

− No process mining techniques available

− No support for business process analyses

∗ Commercial add-ons available to extend
standard functionality

∗ Integration of smart mobile devices for
analyzing business data

QlikView QlikView is a BI tool distributed by QlikTech [13]. It allows for the easy
creation of sophisticated business dashboards based on a powerful drag&drop editor.
In addition, common data interfaces are supported to foster ease of use. Table9.9
summarizes the pros and cons of this tool as well as its unique properties.

TIBCO Spotfire TIBCO Spotfire is a BI tool distributed by TIBCO Software [19].
Like QlikView, TIBCO Spotfire allows creating business dashboards quickly based
on drag & drop techniques. Overall, TIBCO Spotfire allows for quick overviews on
business data. Table9.10 summarizes the pros and cons of this tool as well as its
unique properties.
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9.6 Applying the Tools to the Case

The bar charts presented in this section give insights into the experiences gathered
when applying the process intelligence tools to the described sample process. The
evaluationwas carried out by experts from the areas of business (process) intelligence
and process mining respectively. The data set (cf. Sect. 9.3) was imported by the
respective tools and used to analyze process instances. Results were then normalized
based on the given maximum values. In certain cases, the systems were not rated as
100% as the experts agreed that respective attributes could still be improved.

9.6.1 System

This sectionpresents evaluation results regarding the system dimension (cf. Table9.2);
i.e., tool behaviour and tool handling. Figure9.3 assesses the extensibility of the tools,
whereas Fig. 9.4 evaluates the user & rights management in the respective tools. For
example, Disco/ProM is rated by far best regarding extensibility, whereas Microsoft
BI is rated best in respect to user & rights management.

Fig. 9.3 Results for attribute
extensibility ARIS MashZone

ARIS PPM

Celonis Discovery

Disco / ProM

Microsoft BI

QlikView

TIBCO Spotfire
100 %70 % 80  % 90  %10 % 40 % 50  % 60  %20 % 30  %

Extensibility

Fig. 9.4 Results for attribute
user and rights management ARIS MashZone

ARIS PPM

Celonis Discovery

Disco / ProM

Microsoft BI

QlikView

TIBCO Spotfire

User Management

100 %70 % 80  % 90  %10 % 40 % 50  % 60  %20 % 30  %
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Fig. 9.5 Results for attribute
connector handling ARIS MashZone

ARIS PPM

Celonis Discovery

Disco / ProM

Microsoft BI

QlikView

TIBCO Spotfire

Connector Handling

100 %70 % 80  % 90  %10 % 40 % 50  % 60  %20 % 30  %

Fig. 9.6 Results for attribute
real time measurement ARIS MashZone

ARIS PPM

Celonis Discovery 

Disco / ProM

Microsoft BI

QlikView

TIBCO Spotfire

Real-Time Measurement

100 %70 % 80  % 90  %10 % 40 % 50  % 60  %20 % 30  %

9.6.2 Data Integration & Extraction

This section presents evaluation results regarding the data integration & extraction
dimension (cf. Table9.2); i.e., the capabilities to import data from different sources
(i.e., systems). Figure9.5 shows the results in respect to connector handling, whereas
Fig. 9.6 reveals the results for analyzing data in real time. As can be seen, QlikView
and TIBCO Spotfire show the best results regarding the handling of data connectors
as they provide an easy to use approach for integrating required data. In turn, the
ARIS tools andMicrosoft BI enable themonitoring of the respective data in real-time.

9.6.3 Data Processing & Analysis

This section presents evaluation results regarding the data processing & analysis
dimension (cf. Table9.2); i.e., the capabilities to process the extracted data within
the BPI tool. Figure9.7 presents the capabilities of defining and evaluating KPIs,
whereas Fig. 9.8 presents bottleneck analysis capabilities for the analyzed tools.
While Microsoft BI, Qlikview and TIBCO Spotfire are on a par, Disco & ProM is far
behind. However, Disco & ProM is the only tool that provided sufficient capabilities
for bottleneck analysis.
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Fig. 9.7 Results for attribute
KPI ARIS MashZone

ARIS PPM

Celonis Discovery

Disco / ProM

Microsoft BI

QlikView

TIBCO Spotfire

KPI

100 %70 % 80  % 90  %10 % 40 % 50  % 60  %20 % 30  %

Fig. 9.8 Results for attribute
bottleneck analysis ARIS MashZone

ARIS PPM

Celonis Discovery

Disco / ProM

Microsoft BI

QlikView

TIBCO Spotfire

Bottleneck Analysis

100 %70 % 80  % 90  %10 % 40 % 50  % 60  %20 % 30  %

Fig. 9.9 Results for attribute
process discovery ARIS MashZone

ARIS PPM

Celonis Discovery

Disco / ProM

Microsoft BI

QlikView

TIBCO Spotfire

Process Discovery

100 %70 % 80  % 90  %10 % 40 % 50  % 60  %20 % 30  %

9.6.4 Mining

This section presents results for themining dimension (cf. Table9.2); i.e., the support
of process discovery (cf. Fig. 9.9) and conformance checking (cf. Fig. 9.10). The tools
originating from process mining tools (i.e., Disco, ProM, and Celonis Discovery)
showed the best performance. Note, that several tools did not offer conformance
checking features.
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Fig. 9.10 Results for
attribute conformance
checking

ARIS MashZone

ARIS PPM

Celonis Discovery

Disco / ProM

Microsoft BI

QlikView

TIBCO Spotfire

Conformance Checking

100 %70 % 80  % 90  %10 % 40 % 50  % 60  %20 % 30  %

Fig. 9.11 Results for
attribute process graph ARIS MashZone

ARIS PPM

Celonis Discovery

Disco / ProM

Microsoft BI

QlikView

TIBCO Spotfire

Process Graph

100 %70 % 80  % 90  %10 % 40 % 50  % 60  %20 % 30  %

Fig. 9.12 Results for
attribute reports ARIS MashZone

ARIS PPM

Celonis Discovery

Disco / ProM

Microsoft BI

QlikView

TIBCO Spotfire

Reports

100 %70 % 80  % 90  %10 % 40 % 50  % 60  %20 % 30  %

9.6.5 Data Visualization

This section provides results for dimension data visualization (cf. Table9.2); i.e., the
capabilities to present the processed data extracted fromdifferent sources. Figure9.11
shows the features to representmined processes as graphical processmodels (in com-
mon notations like BPMN 2.0 or EPCs). Furthermore, Fig. 9.12 presents the results
we obtainedwhen creating custom reports for the extracted and processed data. Obvi-
ously, the tools performing best in respect to attribute process discovery also perform
best in respect to attribute process graph within this dimension. Microsoft BI is the
most powerful tool regarding the creation of reports due to its tight integration with
SharePoint and Office.
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9.7 Discussion

Based on the results of the evaluation presented in Sect. 9.6, the following recom-
mendations can bemade regarding the use of business (process) intelligence systems.
In particular, these recommendations will foster system selection depending on the
given application environment and strategy respectively.

9.7.1 One Time Usage

As demonstrated in the graph below, it is not possible to nominate a clear winner as
none of the evaluated tools performs best in all dimensions. However, certain dimen-
sions should be considered as more important than others. Figure9.13 provides an
overall rating regarding the One Time Usage of BPI tools.

System In general, dimension system is not as important as others regarding the One
TimeUsage strategy. The only attribute relevant in this context is usability. Regarding
the latter, Disco & ProM, QlikView, and TIBCO Spotfire obtain the best evaluation
results.

Data Integration & Extraction This dimension is crucial for any One Time Usage
strategy. Note that an easy and fast data integration is indispensable when analyz-
ing business processes and their underlying data. For a simple BI use case, ARIS
MashZone and QlikView are the most suitable tools since they allow for a quick and
intuitive data integration. If a more powerful BPI tool is needed, the combined use
of Disco & ProM might be the right choice. In particular, both tools offers a variety

20

40

60

80

100

TIBCO Spotfire

QlikView

Microsoft BI

Disco / ProM

Celonis Discovery

ARIS PPM

ARIS MashZone

Data Visualization

Mining Data Processing / Analysis

Data Integration / 
Extraction

System

Fig. 9.13 One time usage—overall rating
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of techniques for process analysis as well as for an intuitive and user-friendly data
integration.

Data Processing & Analysis For a project-based strategy, data processing and data
analysis are less important. Note that SixSigma Formulas [18] or user-defined KPIs
are not always required to gain a broad overview on business processes. No tool
clearly stands out in this dimension, i.e., all evaluated tools obtained middle-range
scores.

Mining has a high priority as the purpose of the One Time Usage strategy is to gain
a rough overview of the business processes. Furthermore, visualizing the business
process reveals additional insights into the process itself. This dimension includes
attributes like process discovery, conformance checking, and process visualization.
The combination of Disco and ProM can be considered as winner since it provides
a wide range of mining algorithms.

Data Visualization It is crucial to be able to visualize business data in an intuitive
and quick way when applying the One Time Usage strategy. In general, however,
it is not necessarily required to provide a wide range of visualization features (e.g.,
several different diagram types). TIBCOSpotfire and QlikView are comprehensively
convincing providing powerful visualization possibilities and easy-to-use diagrams.

One Time Usage Recommendation

Altogether, it becomes necessary to distinguish the strategy depending on
how the tool is going to be used. If a BPI tool is needed, the combination
of Disco & ProM is recommended in the context of the One Time Usage
strategy. If a BI tool is required, QlikView or TIBCO Spotfire allow for
a fast and quick overview on the data gathered.

9.7.2 Long Term Usage

Like for the One Time Usage strategy, it is not possible to define a clear winner
for the Long Term Usage strategy. None of the evaluated tools clearly wins or loses
the evaluation. Nevertheless, regarding the Long Term Usage strategy, we identified
some differences regarding the importance of the evaluated dimensions. Figure9.14
shows the overall rating for the Long Term Usage of BPI tools.

System In general, this dimension is not as important for LongTermUsage as the oth-
ers. The only attribute, which may be considered as important, refers to the usability
of the tool. Regarding this attribute, Disco & ProM, QlikView, and TIBCO Spotfire
perform best.
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Fig. 9.14 Long term usage—overall rating

Data Integration & Extraction This dimension is rated lower for the Long Term
Usage strategy since a more complex data integration pays off for it. Attributes
like real-time measurement and providing predefined connectors are more important
compared to any One Time Usage strategy. Overall, ARIS PPM and Microsoft BI
achieved the highest rating since both allow retrieving data from several systems in
real time.

Data Processing & Analysis is more important for Long Term Usage than for One
TimeUsageof the tool.Attributes such as benchmarkingor definingKPIs are required
for enabling an in-depth analysis of the data set. If a BPI tool with a variety of data
processing algorithms is needed, ARIS PPM can be used. However, its usability is
not as intuitive as the one of other tools evaluated. Instead, Celonis Discovery can be
considered as a better and more user-friendly choice if fewer possibilities to analyze
enterprise data are sufficient.

Mining constitutes an important dimension in the context of the Long Term Usage
strategy. It includes attributes like process discovery or conformance checking. The
combination of Disco and ProM performs best in this dimension due to the variety
of mining algorithms provided and process modeling notations supported.

Data Visualization It is useful to visualize data in different ways for a Long Term
Usage of the BPI tool (e.g., dashboards or reports). Microsoft BI allows to publish
results via Microsoft SharePoint Server, which constitutes an advantage compared
to all other tools we evaluated.
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Fig. 9.15 Overall results for
one time usage ARIS MashZone
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Fig. 9.16 Overall results for
long term usage ARIS MashZone
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Disco / ProM

Microsoft BI
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TIBCO Spotfire
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Long Term Usage Recommendation

If an intense initial setup and configuration phase is acceptable, ARIS
PPM offers a variety of different features for analyzing and processing
data. If this does not apply, Celonis Discovery or the combined use
of Disco and ProM are alternatives. Microsoft Business Intelligence is
recommended for the Long Term Usage of a BI tool due to its tight
integration with Microsoft SharePoint Server, which allows realizing a
company portal enriched with business dashboards.

The overall results, both for the One Time and Long Term Usage of BPI tools are
provided in Figs. 9.15 and 9.16.

A Assessment Attributes

See Table9.11.
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