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Abstract: Information system requirements are increasingly determined by the
(re-jengineering of business processes. Thus, and in respect to the dynamic
organization customized reference models of business processes will be the basis for a
lean information system. This paper describes the ARIS-concept (Architecture of
Integrated Information Systems) as a methodological franiework for the development of -
organization wide information systems. This comprises the implementation of the ARIS-
methodology in a computer supported toolset for modeling, analysis and navigation

including a reference model based repository.

Introduction

Nowadays, scientists and practitioners have to deal with the paradigm-shift from a
primarily functional and data-driven approéch towards the management of dynamic
organizations (Drucker 1988, Hammer/Champy 1993). Thus, the main issue is focusing
on methodologies of business process (re-)engineering in order to handle the increasing
complexity of information systems development. Thereby, new proposals of frameworks
argue with the weaknesses of existing approaches that tumed out with less conceptual
basis as well as a less theoretical background (Lyytinen 1987, Jarke et al. 1993).
Resulting from this, IS architectures are necessary which are not only reducing
complexity but also sufficient to meet this complexity. Dealing with those objectives,

approaches in theory and practice are for instance:

e IRDS - Information Resource Dictionary System (4NSI 1989, ISO 1990),
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o ISM - Information Systems Methodology (Olle et al. 1991),

e IEM - Information Engineering Method (Martin 1989, Martin 1990a, Martin
19908),

e ESF - Eureka Software-Factory (Fernstrém 1991),

e ASEM - ATMOSPHERE System Engineering Model (Obbink 1991),

» AD/Cycle - Application Development Cycle (Mercurio et al. 1990),

e CIMOSA - Open System Architecture for CIM (ESPRIT Consortium AMICE
1993),

o CC RIM - Referenzmodell (Gutzwiller 1994),

o BOS Engineering Method (Barengo et al. 1994).

Besides those primarily methodological concepts, technical approaches transforming
these concepts into computer supported tools are required (Hruschka 1985, Wasserman
1989, NIST 1991, Merbeth 1991, Schefstrém/van den Broek 1993). The multiplicity of
concepts, which often differ marginally from each other, has led to considerable
difficulties in surveying these concepts and the development of computer supported tools
based on those concepts. However, the essential problem is that those concepts do not
meet the real needs of all target groups in the organization of change. The system
developers’ view of today ignores more or less the requirements of new management
philosophies focusing on business processes and their ‘owners’.

The ARIS-concept (Architecture of Integrated Information Systems) discussed in the
following, is a modeling methodology for business process (re-)engineering in order to
meet the requirements. It includes an adequate tool support for the business process

owner.

Architecture of integrated Information Systems (ARIS)

Business process (re-)engineering involves a variety of collaborators in the organization
including people from specialist departments, computer scientists, external advisers and
business experts. They need clear rules and limits within which they can process their
individual subtasks in order to ensure the logical conmsistency of the entire project.
Therefore, an architecture needs to be established to determine the components, which

make up the information system, and the methods to be used.
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The ARIS-concept constitutes a framework in which business prdcessg/s'can'be modeled,
optimized and converted into technical implementation concepts. It differs three main
aspects (Scheer 1992):
e Abstraction level: reducing complexity by considering only those facts which are
relevant from the information perspective on the meta level
e Building views: grouping elements of the remaining business process model to
more comprehensive views together.
e Lifecycle model: subdividing these views into stages which are derived from the

proximity to the technical information resources.

The ARIS-concept is described in councrete terms as an information mode! within the
entity-relationship approach (see Fig. 1) (Chen 1976). This information mode! provides
the basis for the systematic and rational application of methods to the development life
cycle of information systems. Furthermore, it is also the basis for a repository in which
the enterprise’s application-specific data, organization and function medels can be stored.

Abstraction levels are the basis to classify objects on the individual, modeling or meta-
modeling level (ANSI 7989, ISO 1990). The modeling level aims at the semantic
representation of a business application domain, whereas the meta-modeling level aims at
the syntactical rules for the modeling process. This concept enables an explicit
differentiation between application models and the corresponding methods. The
fundamental objects of a business process on the meta-modeling level are functions,
events, conditions, users, organizational ugits and information technology resources.

In order to reduce the complexity of business process models, the meta-model is divided
into views which collect meta-objects with similar characteristics. A common
understanding of the business process model divides it mnto data view, function view,
organization view and resource view (ESPRIT Consortium AMICE 1993). In each view,
the resources are treated at the level of the design specification and the implementation
description, The kifecycle model replaces the resource view as the independent descriptive
object. The division of the business process mode! into these views reduces its
complexity, but encompasses the loss of the relationships between the components. For
this reason, a control view was introduced (Olle et al. 199]). In the context with the

organizational view, the control view is an essential characteristic of the ARIS-concept
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and distinguishes it from other proposed architectures. Using the EPC-Method (Event-
Driven Process Chain), an adequate method was developed, validated and verified to
model business processes (Keller et al. 1992, Niitigens et al. 1992, Scheer 1994).

In the ARIS-concept, the lifecycle model does not have the significance of a procedural
model for developing an information system. Rather it defines the different stages
depending on their proximity to the information technology. These stages are: business
process analysis, requirements definition, design specification and implementation
description. The run time version of the information systers and its too! environment will

not be further considered in the following,
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Fig. 1. High-level ARIS information model (Scheer 1994, p. 679)
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Reference Models for Business Process (Re-)Engineering

Nowadays, the increasing market of sophisticated and powerful standard software
products and the short innovation cycles on the IT-market are changing the role of
system requirements. The experience in practice have shown that the costs of system
requirements including the organizational implementation and the technical
implementation tend to a relation of 5:1.

This leads to the fact that business process (re-)engineering is the key issue for a
successful and economical ‘management of change’. Terms like time to market” or
‘cutomer focus’ are consequently inherent drivers of the underlying business process
models.

The specific business process models of an organization can be stored in 2 model library
where from reference models for different application domains can be derived. Those
reference models themselves are reusable components for the modeling of further
organizations. This can be summarized as the approach of business process
(re)engineering based on reference models and primarily focusing on the aspects of costs
and quality (Scheerv 1994). These models have to éiﬁer for branches, such as
manufacturer or chemical industry as well as banks, trade or non-profit organizations.

In order to meet the different requirements of organizations, the reference models have
to be customized in regards to their environment (Hars f994). A further usage with an

increasing importance is the computer supported configuration of standard software

_components (Scheer et al. 1994, SAP AG 1994). Starting with lean business processes,

lean information systems can be designed. Furthermore, reference models can be used to

train employees or students on selected application domains (Niitgens/Scheer 1993).

ARIS-Toolset for Business Process (Ré—)Engineering
The ARIS-Toolset is a business process (re-jengineering environment system comprising
a reference model based repository (IDS Prof. Scheer GmbH 1994). The tool’s

" components enable the modeling, the navigation and the analysis of organjzatidn' wide IS

architectures using the framework and meta-structure of the ARIS-concept. The ARIS-
Toolset mainly supports aspécts like:
e Method independent repository structure,

s Management of reference models and rule-based model adaptation,
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! s Perform of model comparisons and flexible reporting,
| ¢ Consistency of multilingual models,
o Comprehensive navigation functions,

Despite of the large number of modem software development tools, such as CASE Tools
and 4GL languages, the modeler and analyzer components focus on the ‘business process
owners view” and the decision support for standard software selection. E.g., the F1-2-
System by IDS-Prof. Scheer GmbH (Loos 1992, Hoffinann et al. 1993) and the R/3-
System by SAP AG (Keller/Meinhardt 1994) are completely documented in the ARIS-

Toolset and can be analykzed by process selection matrices in which the individual

processes of the system are arranged in integration processes.
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Fig. 2.  Graphical user interface of the ARIS-Toolset

The navigation component of the ARIS-Toolset offers a number of functionalities to
support the presentation of models in particular for training purposes. In addition to the
option of tracing hierarchy relationships between objects and related detail diagrams, the
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integration thinking of the ARIS architecture is emphasized in particular by navigation

between different views. Figure 2 shows the graphical user interface of the ARIS-

Toolset.
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