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Introduction

Due to an increasing standardization and a dramatic drop in hardware prices the
approaches to the development of information systems have changed considerably.

In the past, the industry focused mainly on optimizing system design and system
integration. In recent years, however, the focus has shifted more and more towards
creating solutions for the special demands of individual sectors. Decentralized
information systems are increasingly available and these units can be combined into
integrated information system infrastructures. This offers new potential for savings in
the organizational environment of business processes.

Solidifying organizational structures which were functionally divided but had a
central orientation and were often dependent on the limited possibilities of centralized
host environments led to an increasing inflexibility in the companies. In the beginning,
few people realized or paid attention to the new potential opening up thanks to an
increasing decentralization of computers and computer services, as well as to the new
information system architecture concepts (e.g., client-server, workflow management)
that these involved. Today, steadily intensifying competition has turned this potential
into the hottest topic for every single company. Flexible structures which persistently
focus on internal business processes are becoming the decisive competition factor for
companies. However, only a holistic view of all business processes enables a company
to recognize, streamline, and support interconnected processes through optimized
information system infrastructures. Compared with the management of centralized
business environments, the management of these new structures is becoming more
and more complex. In this context, clearly and uniformly defined responsibilities,
maximum transparency of structures, a homogeneous communication basis
integrating all company levels, and streamlined project management based on
business objectives are vital for success.

Company modeling methods offer support in mastering these complex tasks. Business
models are a crucial prerequisite for analyzing business processes, bringing projects in
line with the overall business objectives, and finding the perfect information system
infrastructures in the form of a compound of distributed, integrated systems to
support these lean organizational structures.

Modeling the company's actual situation - and, in doing so, increasingly examining
holistic business processes - is coming more and more to the foreground of the
discussion. The increasing availability of the most varied modeling methods adds
impetus to this trend, but the multitude of methods also leads to increasing complexity
and confusion.

Consequently, efforts are being made to define standardized general concepts
(architectures) for development and modeling methods.

One of these architectures is the Architecture of Integrated Information Systems
(ARISO) developed by Scheer (see Scheer, Architecture of Integrated Information
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Systems, 1992). This architecture concept enables methods to be evaluated and

organized by focusing on their key points, and it serves as an orientation framework
for complex development projects because due to its structuring elements, it contains
an implicit procedural model for the development of integrated information systems.

An architecture of this kind naturally leads towards standardization in the use of
methods. Therefore, existing and new modeling methods based on the ARIS
architecture have been combined to form a holistic method for modeling business
processes.

Futhermore, the ARIS architecture served as a basis for Oracle in developing their
Oracle Business Process Analysis Suite (Oracle BPA Suite). Oracle Business Process
Architect supports consultants and companies in creating, analyzing and evaluating
business processes in terms of business process reengineering.

This manual gives you a first introduction to the modeling methods provided in
Oracle Business Process Architect. Furthermore, this manual provides excellent
support for users who deal with modeling methods in general.

The second chapter of the manual briefly introduces the structure and structural
elements of the ARIS architecture.

Chapters 3 and 4 describe the modeling methods based on this structure. The structure
of chapter four strictly follows the ARIS architecture structure. This intends to
illustrate the association of the individual modeling methods with the structural
elements of the ARIS architecture. The subchapters are divided into the different ARIS
architecture views, which in turn are based on the individual phases of the level
concept (see chapter2).

Chapter 5 explains the application of the Unified Modeling Language in Oracle BPA
Suite.

Chapter 6 describes knowledge management methods.

Chapter 7 provides you with Oracle BPA Suite solutions for specific business
management-related problems. The problems are presented in the form of scenarios
with a view to specific tasks.

The significance of the eBusiness Scenario Diagram and cBusiness Maps model types
is explained in chapter 9.

Chapter 9 explains how the corporate architecture can be planned and modeled with
IT City Planning.

In chapter 10, you learn how Business Process Modeling is realized using the BPML
description language.

In chapter 11, the usage of Business Process Execution Language for Web Services
(BPEL4WS or BPEL) is described. The underlying models are shown as examples.

This chapter is followed by the literature list that contains a listing relating to chapters
and the table of figures.

The chapter on ARIS Method Items includes a list of models and object types
including their relationships available in Oracle BPA Suite. It also contains a list of
object types with their assigned symbol and attribute types. All attribute types
including their possible attribute values and attribute type groups are listed, as well.
Following are lists of model types that can be shown and hidden, and the number of
possible object assignments as well as the classification of the most important models
for layout generation or for an sequence report. After, the implicit relationships are
listed that are created in Swimlane models (i.e., in column and row-oriented models as
soon as you place the corresponding object types). Finally, a list shows all models,
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objects, connections, and symbols including type numbers. Additionally, the list
contains data types of the attributes, columns with column numbers, and attribute
type content.
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2

Architecture of Integrated Information
Systems (ARIS)

2.1 The ARIS Architecture Concept

The design of Architecture of Integrated Information Systems (ARIS) is based on an
integration concept derived from a holistic analysis of business processes. The first
step in creating the architecture is the development of a model for business processes
which contains all basic features for describing business processes. The result is a
highly complex model, which is divided into individual views in order to reduce its
complexity. This division enables the content of the individual views to be described
by special methods suitable for this view without the user having to pay attention to
the numerous relationships and interrelationships with the other views. The
relationships between the views are incorporated later and combined to form an
overall analysis of process chains without any redundancies.

A second approach that also reduces complexity is the analysis of different descriptive
levels. Following the concept of a lifecycle model, the various description methods for
information systems are differentiated according to their proximity to information
technology. This ensures a consistent description from business management-related
problems all the way to technical implementation.

Thus, the ARIS concept represents the framework for the development and
optimization of integrated information systems and a description of their
implementation. In this context, emphasizing the subject-related descriptive level
results in the ARIS concept being used as a model for creating, analyzing, and
evaluating business management-related process chains. Scheer describes the
architecture of integrated information systems in more detail (see Scheer, Architecture
of Integrated Information Systems 1992, and Scheer, ARIS - Business Process
Frameworks, 1998).

2.2 Descriptive Views
The analysis starts with a business process like the one shown in Figure 2-1.

The process is triggered by the Customer order received event. In turn, this event
activates the Accept customer order function (procedure). State descriptions for the
relevant procedure environment are necessary in order to execute this procedure. In
particular, this includes data pertaining to the customer and the item. The state of the
environment objects can change during workflow processing, for example, if the items'
inventory data is updated with new reservation data.
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Descriptive Views

The procedures are carried out by sales employees who can be assigned to
departments. The department uses specific information technology resources
(personal computers, printers, etc.) to perform its tasks.

Once the Accept customer order procedure is completed, the Order is confirmed event
occurs that, again, triggers further procedures (e.g., Track order or Create production
plan). The Order object is now in a new state because the Order received object has
become an Order confirmed object. Executing the Accept customer order function has
resulted in a product/service that is used together with personnel and technical
resources as input for processing the subsequent procedures.
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The components necessary to provide a full description of a business process are thus
procedures, events, products/services (statuses), processors, organizational units and
information technology resources. Considering all effects on all elements of the
procedure for every event would complicate the model extremely and lead to
redundancies in the description.

To reduce complexity, the general context is divided into individual views (see Figure
2-2) that represent individual modeling and design aspects (see Scheer, Architecture of
Integrated Information Systems 1992, p. 13 ff.). These can be processed largely
independently of each other. The views are divided in such a way that relationships
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Descriptive Views

between the components within a view are quite numerous, while there are only
relatively few relationships between the views.

Figure 2—1 Process Model Views
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Events, such as Customer order received or Invoice produced define the occurrence of
a state change of information objects (data). Events are described in the data view of
the ARIS architecture.

The states in the objects' environment, (e.g. in the reference field of the customer order)
are represented by products/services. A product/service can be either a product or a
service. Services that create and provide information are information services. The
provision of financial resources is also included in products/services. Relationships
between products/services are described in the ARIS architecture's Product/Service
view.

The functions (processes) to be performed and their interrelationships form a second

view, the function view. It contains the description of the function, an enumeration of
the individual subfunctions that are part of the overall context, and the relationships

that exist between the functions.
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The organization view represents a combination of users and organizational units as
well as their relationships and structures.

Information technology resources constitute the fourth area of analysis, the resource
view. However, this view is significant for the subject-related view of business
processes only insofar as it provides general conditions for describing the other
components that are more directly geared toward business management. For this
reason, the component descriptions of the other views (data, functions, and
organization) are described on the basis of their proximity to the information
technology resources. Therefore, the resources are handled at the design specification
and implementation descriptive levels of the other views (see chapter 2.3). The
lifecycle model defined by the analysis of the different levels replaces the resource
view as an independent descriptive object.

Breaking down the process into individual views reduces complexity, but the
relationships of the process components between the views are lost. For this reason,
the control view is introduced as an additional view that describes the relationships
between the views. Integration of these relationships within a separate view enables
systematic and redundancy-free input of all relationships.

The control view is an essential component of ARIS. It is the fundamental feature that
sets the ARIS concept apart from other architecture proposals (for comparison with
other architecture proposals see Scheer, Architecture of Integrated Information
Systems, p. 24 ff).

The five ARIS views are shown in Figure 2-3 and will be discussed later in the other
method descriptions.

Figure 2-2 ARIS Analytical Views of the Process Model

Oyvganization View

Data View Control View Function View

Product/ Service View

2-4 Oracle Business Process Analysis Suite Method



Descriptive Levels

2.3 Descriptive Levels

As mentioned earlier, the ARIS resource view is replaced by a lifecycle concept of an
information system's descriptive levels.

Lifecycle models in the form of level or phase concepts describe the lifecycle of an
information system. The ARIS lifecycle model, however, does not have the significance
of a procedure model for developing an information system. It rather defines the
various descriptive levels that differ in their proximity to information technology.

This differentiation is expressed by the three-tier division of ARIS shown in Figure 2-1
(see Scheer, Architecture of Integrated Information Systems 1992, p. 16f.).

The starting point of the analysis is the business management-related problem. The
description encompasses rough facts that are geared very closely toward technical
objectives and technical language. This also incorporates the information technology
options for the support of business management processes and decisions. Therefore,
only semi-formal descriptive methods are used for representation. Because of their
lack of detail and their highly technical vocabulary, they cannot serve as a starting
point for a formalized translation into the implementation stage.

Therefore, the requirements definition describes the business management approach to
be supported in a formalized description language, so that the definition can be used
as the starting point for a consistent implementation into information technology. This
process is also referred to as (semantic) modeling. The requirements definition is
closely associated with the business management-related problem, as indicated by the
width of the arrow in Figure 2-1.

The design specification level is reached when the conceptual content of the
requirements definition is transferred to the design specification categories. Instead of
the technical functions, the modules or transactions that execute the functions are
defined here. This level can also be thought of as an adaptation of the requirements
definition to the general description constructs of information technology. The
requirements definition and the design specification are only loosely linked. This
means that a design specification can be changed without affecting the requirements
definition. However, this does not imply that requirements definition and design
specification can be developed separately. In fact, after completion of the requirements
definition, its contents in terms of business management should be constituted in such
a way that purely IT-related considerations (e.g., information system performance) do
not influence its technical contents.

At the implementation level, the design specification is transferred to concrete
hardware and software components. This establishes the link to information
technology.

The descriptive levels are marked by different update cycles. The updating frequency
is lowest at the requirements definition level and highest at the implementation level.

The implementation level is closely linked to the development of information
technology and subject to continuous revision as a result of the rapid innovation cycles
in information technology.

The requirements definition level is particularly significant because it is both the basis
of the long-term business management application concept and the starting point for
further steps toward technical implementation. The requirements definitions have the
longest lifecycle and - through their strong affinity to the business management
problem - document the technical benefits of the information system. For this reason,
the view of the development of requirements definitions or semantic models has the
highest priority. The semantic models form the link between users and the initial
implementation of their problem description into an IT-related language.
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Figure 2-3 Descriptive Levels of an Information System
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The development of the views and the descriptive levels combined with the initial
business management solution constitute the essence of the ARIS architecture. As
shown in Figure 2-2, each descriptive view is described at the three levels of
requirements definition, design specification, and implementation.
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Figure 2-4 ARIS concept
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The ARIS concept developed defines the description fields as classified by the
architecture's descriptive views and levels. Including the business problem
description, which serves as the starting point for the analysis, the description fields
consist of thirteen components. It is necessary to select and explain suitable
description methods for each area of analysis.

The criteria for selecting these methods (see Scheer, Business Process Engineering 1994,
p- 34) include:

= simplicity and intelligibility of the means of portrayal,

= suitability for the content to be expressed,

= ability to use consistent methods for all applications to be portrayed,
= existing or expected degree of familiarity with the methods, and

= independence to a large extent of the methods from technical developments in
information and communication technology.

The individual methods used in the description fields are described in the following
chapters.
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3

Process Chain Analysis

3.1 Description of Business Management-Related Problems

Before the individual areas of analysis within the ARIS architecture (views and levels)
can be modeled, the initial semantic business process (i.e., the business
management-related problem) must already exist. The weak points of the information
systems currently used are described in terms of support relating to business processes
and the key content of the target concept of the system to be developed. The weak
points also mirror objectives that new information systems pursue.

Therefore, the model expressing this problem needs to cover as many facts as possible
from the data, function, and organizational views including their interrelationships.
Moreover, the model must guarantee that the target concept be specified to such an
extent that it can serve as a starting point for the rest of the modeling process. Only the
development process of the requirements definitions triggers the division into views
corresponding to the ARIS architecture.

Due to the requirements that the initial business situation has to be described
coherently and that the weak points of the existing information systems have to be
displayed concisely, the use of common modeling methods is limited. Because of their
various representation foci, the common modeling methods can only be used when it
comes to modeling individual views.

Process chain diagrams (PCDs) are a means of representing these interrelationships in
a condensed form, and they provide an overview of the relevant information system
(see Scheer, EDP-oriented Business Management Studies 1990, p. 39 f.).

3.2 Process Chain Diagrams (PCDs)

In a process chain diagram, a process chain is displayed as a closed loop. It expresses
the developed views of a business process (organization view, data view, function
view, and resource view) and their interrelationships in a coherent form.

Figure 3-1 shows an example of the process chain for Order processing.
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Figure 3—-1 Example of a Process Chain Diagram
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The first two columns on the left represent the chronological-logical sequence of the
business process analyzed. The individual functions of the procedure are listed in the
second column and linked to the events that trigger and create them. The connections
between functions and events define exactly which events trigger functions and which
events are created by functions, thus defining the control flow between functions. In
the example given, the Enter order function is triggered by the Order received event.
The result of the function is defined by the Order entered end event. This event
triggers the next function, Process order. This linking of events and functions
produces a chronological-logical procedural sequence of functions called process
chain. The logical interdependencies of possible branching points and loops of the
control flow can be expressed by means of logic operators.

Input and output data that the functions require are illustrated in the form of data
clusters in the next column. The Process order function requires Order data and
Customer master data as input data and generates the Customer order as output
data. In addition to the information objects themselves, the information carriers
(media) containing data can be displayed, as well. An information carrier can be a
document, list, handwritten receipt, or storage medium, such as a hard disk.

In the column on the right, the organizational units (departments) responsible for
carrying out the current function are specified.
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The Type of processing (Batch, Dialog, Manually) and Application system columns
provide additional information about the degree of IT support of a particular function.
The application system or application system components used are entered in the
Application system column. The Type of Processing column is used to specify in
detail how a function is to be carried out, i.e., by interactive, batch, or manual
processing.

During the analysis of business processes in a process chain diagram that describes an
actual situation, weak points in the current problem solution can be identified. These
weak points can be both media breaks between IT-related and manual processing and
organizational breaks (e.g. the department/organizational unit/in charge changes
frequently). In particular, the analysis shows data redundancies, multiple entries, and
time delays within a procedure, thus enabling the user to derive various ideas for
improving the target procedure to be defined.

To describe the initial situation, process chain diagrams are created at a relatively high
level of aggregation. Since they are primarily used for displaying the interaction of all
ARIS components, they also serve as a means of representation within the ARIS
control view (see chapter 4.4). In the control view, not only process chain diagrams, but
also event-driven process chains (EPCs) are shown (see chapter4.4.1.2.1). Event-driven
process chains offer the same modeling capabilities as PCDs but as they are a free-form
representation, the objects do not have to be positioned in predefined columns. If the
procedure model is to be supported by only one model type (PCD or EPC), the target
procedure can also be displayed as an EPC.

The description of other modeling methods follows the ARIS concept. First, the views
(function view, data view, organization view, control view) and then the description
levels (requirements definition, design specification, and implementation) within these
views are described.
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Modeling within the Views and Levels of the
ARIS Concept

4.1 Function View

4.1.1 Requirements Definition

Modeling methods often display functions in connection with objects from the other
descriptive views of ARIS. For example, the relationship between data and functions is
displayed to specify the transformation process of a function via the input/output
data of that function.

However, in the ARIS architecture, the various areas of analysis are kept strictly
separate (see Scheer, Architecture of Integrated Information Systems 1992, p. 62).
Therefore, only those means of representation are used within the function view,
which illustrate the connections between the functions. For example, relationships
between functions and data are displayed in the ARIS control view.

Definition:A function is a technical task or action performed on an object to support
one or more company objectives (see Scheer, Architecture of integrated Information
Systems 1992, p.63).

Functions are displayed as rectangles with rounded corners:

Figure 4-1 Representation of the "Verify customer inquiry" Function

Verify

customer
Inquiry

Usually, the criterion for establishing such a function is an information object, such as
a customer inquiry or a production order. This should also be expressed in the
description of a function. This is shown in . Customer inquiry defines the object, and
Check defines the operation that is performed on this object. However, at a high level,
usually just a noun is used to describe functions (e.g. Procurement logistics,
Production, Sales).
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4.1.1.1 Function tree

Functions can be described at different levels of aggregation. The highest compression
level consists of complex functions in the form of business processes or process chains.
An example is the processing of a customer order from customer inquiry to shipping.
Such a business process represents a complex function that can be divided into
subfunctions to reduce its complexity. Hence, the term Function can be used at all
hierarchy levels. However, other terms are also used to explain the hierarchy level:
procedure, process, subfunction, or elementary function.

The division of the functions can involve several hierarchy levels. Elementary
functions represent the lowest level in semantic function trees.

Definition:Elementary functions are functions which, from the business management
point of view, cannot be split any further.

Function trees or hierarchy models illustrate this structure (see ).

Figure 4-2 Function Tree (Extract)
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Different criteria can be adopted for grouping functions in a function tree (see
Brombacher/Bungert, "Praxis der Unternehmensmodellierung” [Company modeling
practise] 1992). Frequently used criteria include processing of the same object
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(object-oriented), breakdown by process affiliation (process-oriented), or combination
of functions based on identical operations (execution-oriented).

shows an example of an object-oriented breakdown. The superior Process production
order function is subdivided into the Create production order, Confirm production
order, Update production order, Cancel production order, Release production order
and Monitor production order functions. These functions describe different
operations (create, update, cancel, etc.) that are performed on one object, the
Production order.

Figure 4-3 Object-Oriented Function Tree
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If function trees represent the results of modeling business processes, it is a natural
progression to illustrate process-oriented function trees. shows an example of a
process-oriented function breakdown.

The Accept customer order, Verify customer order, Create customer data, Verify
customer creditworthiness, Verify product availability, and Confirm customer order
functions are part of the Process customer order business process. Unlike an
object-oriented breakdown, the operations here are performed on different objects
(customer order, product availability).
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Figure 4-4 Process-Oriented Function Tree

is process-afented superior

Accept
custormer
ander

_ &
W erify
cushomer
onder

Create
cushormer
data

F O E—
Werify
customer
creditearthi...
i

1
Werify
product
availabiliy
S ——

S Ty
Confirm

customer
omder

Execution-oriented grouping means that all functions performing the same process
(verifying, creating, deleting) on different information objects are grouped together.
An example of the Change operation is shown in . The functions shown may occur in
different processes and may also be involved in processing different objects. Yet, the
type of operation they perform on the various objects is always the same.
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Figure 4-5 Execution-Oriented Function Tree
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Even though the representation of functions in a function tree reduces complexity, it is
still a static representation. In addition to this static representation it might also be
interesting to see the procedural sequence of functions chronologically.
Chronological-logical procedural sequences are represented in event-driven process
chains (EPCs). In addition to functions, they contain events as links between functions.
Events must be assigned to the ARIS data view. Event-driven process chains are
described in the ARIS control view in line with the principle of the separation of ARIS
views (see chapter 4.4.1).

Describing functions from a requirements definition-related point of view involves not
only the property that a function can be broken down into its elements, but also other
function properties, such as properties that can influence the design of business
processes.

Each function draft should include information about whether it requires user input or
whether it can run automatically. Similar functions that can be carried out without
user intervention can be bundled and processed in a closed operation (batch run).

Information on the quantity structure of a function (e.g. number of inquiries that are
processed in a day) provide the basis for recreating business processes and the total
length of time it takes to carry out the function. The total time can be further
subdivided into individual time elements (orientation time, processing time, waiting
time). In Oracle BPA Suite, this information is saved in the attributes of the Function
object type. The chapter on ARIS Method Items provides you with a list of all
attribute types available.

Modeling within the Views and Levels of the ARIS Concept 4-5



Function View

4.1.1.2 Y Diagram

The Y diagram represents the functions (tasks) of a company at a highly aggregated
level. It includes comprehensive functional areas, such as product design, materials
management, and maintenance. The structured representation in the form of the
Y-CIM model (see Scheer, A.-W.: Business Process Engineering 1994, p. 87) shows a
classification of the individual functions. Scheer places the primary
business-administrative planning functions of production planning and control in the
left branch of the Y, while the right branch contains the technically oriented functions
of product planning and product implementation. The planning functions are
arranged in the higher portions of the Y, while the control and implementation
functions are located in its lower portions.

Therefore, the Y-CIM model represents a sorting frame for all functions of a production
company.

In Oracle BPA Suite, this model type can be used for the function-oriented approach to
complex reference models. The objects shown are of the Function object type.
Arranged in a hierarchy, this object type can be linked with the Function tree and EPC
model types, for example.

illustrates an example.

Figure 4-6 Y Diagram

Customer

processing order FER 5 Rl

Flanning of
primary
reguirements

Design and
construction

il Work planning
management
Order release MNC programming
: MC machines
Detailed control contral
Factory data Warehouse
entry control
Monitoring Maintenance

4.1.1.3 Objective diagram

Before you start modeling, analyzing or optimizing business processes (business
process re-engineering), you should define the objectives that modeling your
company's business processes will pursue.

In the objective diagram you can define (company) targets, create target hierarchies,
etc.
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Definition:A target defines future business objectives to be achieved by supporting
critical factors and implementing new business processes.

You can specify possible critical factors for achieving the objective, arrange them in a
hierarchy, and assign them to the targets that they are helping to attain.

Definition:Critical factors specify the aspects that need to be considered in order to
reach a particular business objective. They are assigned to business objectives in the
objective diagram.

This model type is linked to the other model types of the requirements definition by
means of the Function object type. For every target, you can display which function
(business process) leads to attaining this target. In the business process modeling and
optimizing phase, you should consider the target priority set here and the assigned
functions when establishing the process model.

shows an example of an objective diagram.

Figure 4-7 Example of an Objective Diagram
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4.1.2 Design Specification - Application System Type Diagram

The design specification of the function view contains the specification for the
application system and module types, the modular structure of the application system
type, the draft of the individual transaction steps, and the definition of input and
output presentations in the form of lists and screen drafts.

Key questions that are answered by the design specification of the function view are:

s How can the functions defined in the requirements definition be supported by the
use of application system types, module types, or IT functions?

= What is the modular structure of application system types or module types?
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= Which lists and screens are required to carry out a function?

= Which lists can be created with an application system type or a module type, and
which screens do application system types and module types use?

= What is the technological basis (operating systems, user interfaces, or database
management systems)) of an application system type?

= What business objectives are pursued when a specific application system type is
used?

It is obvious that the key object type of the design specification of the function view is
the Application system type.

Unlike a specific application system that is not seen before the implementation level of
the function view and that represents an individual application system identifiable
(e.g., by a license number) in the company, an application system type is produced by
the typification of all application systems that stand on precisely the same
technological basis.

Definition:An application system type represents the typification of individual
application systems that are based on exactly the same technology.

Example: Oracle Business Process Architect is an application system type. You can
obtain several licenses of this application system type and therefore several individual
application systems.

Application system types are represented by the following graphic:

Figure 4-8 Graphical Representation of an Application System Type
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Application system types are mainly modular in structure. The application system
type diagram enables this modular structure to be represented. The individual parts of
an application system type are module types. An example is illustrated in :
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Figure 4-9 Modular Structure of an Application System Type
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In the above example, Oracle Business Process Architect consists of the Home,
Explorer, Designer, Matrix Editor, Administration, and Script Editor module types. As
with the application system types, these are module types that typify individual
modules based on exactly the same technology. Module types are components of
application system types. These components can independently run to completion.

Definition:A module type is a component of an application system type and can run to
completion on its own. Module types represent the typification of individual modules
that have exactly the same technological basis.

Application system types and module types can be set into any hierarchy. Module
types can be divided at the lowest level of the IT function types.

Definition:In terms of a transaction, IT function types are the smallest units of a
module type. They are produced by individual program modules and must always be
carried out completely to process an individual work step.

Figure 4-10 Graphical Representation of an IT Function Type
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The application system type diagram allows those functions of the requirements
definition to be specified that are supported by the application system types and
module types defined. This allocation is the link between requirements definition and
design specification of the function view. shows an example.
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Figure 4-11 Allocation of Functions to Application System Types
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The technological basis of application system types and module types can be defined
more precisely if you assign them the possible types of user interfaces, database
management systems, and operating systems under which they run, as well as the
programming languages in which they are implemented. As this concerns types and
not specific examples, multiple relationships are possible. For example, an application
system type can be assigned both the Windows 2000 and Windows XP user interface,
which means that this application system type version can run under both user
interfaces. A unique relationship is necessary only when the graphical user interface is
assigned to a specific specimen (i.e., an application system) at the implementation
level of the function view. This view describes the exact configuration of the individual
license of the application system type that the company purchased.

An example of possible assignments in the application system type diagram is shown
in.

Figure 4-12 Configuring the Application System Type
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Processing a technical function with the support of an application system entails using
various screens and producing or using various lists offered by the corresponding
application system. The List and Screen objects represent this and can be assigned
either to a technical function or to application system types and module types.
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If general procedural sequences are to be defined without reference to specific
application system types, Draft list objects and Screen design objects can be used to
specify the screens and lists required. First, both object types specify in general which
type of list or screen is to be used (e.g., Enter customer data) without establishing a
specific reference to application system type lists or screens. Subsequently, these list
and screen designs can be linked with specific lists and screens. The assignment
defines the implementation possibilities available. illustrates an example.

Figure 4-13 Screen and List Assignments
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The chapter on ARIS Method Items contains a complete list of the object types of the
application system type diagram and their possible relationships.

4.1.3 Implementation - Application System Diagram

In the application system diagram, specific application systems and modules can be
assigned to the application system types and module types described in the design
specification. The application systems are specimen of an application system type that
exist in the company and can be uniquely identified (e.g., by their license numbers).

Definition:An application system (module) is a single specimen of an application
system type (module type), which can be specifically identified (e.g., by the license
number).

Application systems are displayed graphically as illustrated in .
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Figure 4-14 Graphical Representation of the Application System and the Module
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As a company can have more than one license for an application system type (module
type), more than one application system (modules) can be assigned to an application
system type (module type) in the application system diagram. This is illustrated in .

Figure 4-15 Assignment of Application Systems to their Application System Types
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The application system diagram shows the actual modular structure of an application
system. In the design specification, all modular components of an application system
type are shown, whereas in the application system diagram, a single application
system license ensures that the modular components can be allocated to each license.
Therefore, a company may have multiple application systems of the same application
system type, but with completely different modular structures (see ).
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Figure 4-16 Different Modular Structure of Two Application Systems of the Same Type
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The implementation level not only enables the actual existing application systems and
modules to be shown, but also defines the technical program (physical) conversion of
the application systems in the form of individual program files.

The application system diagram can show which program module types are required
to produce an application system type or module type.

Definition:A program module is a program file on a storage medium obtained by
purchasing a license (e.g., an EXE file or COM file). A program module type is formed
by typifying program modules that have exactly the same technological basis.

illustrates the assignment of program module types to an application system type and
the assignment of individual program modules to program module types.

Figure 4-17 Assignment of Application System Types, Program Module Types, and
Program Modules
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The Oracle BPA Architect application system type includes the Oracle BPA
Architect.exe, dbbase.dll, dbaris.dll and ATAexpl.dll program module types. There
may be several copies (program modules) of each program module type in the
company if several licenses are purchased or if backup copies are created.

Program module types and program modules can be set into any hierarchy. For a more
precise technological specification of the program, accesses by program module types
to program libraries can be represented in the application system diagram, as well.

The chapter on ARIS Method Items contains a list of all object types and relationships
that exist in the application system diagram.

4.2 Data View

4.2.1 Requirements Definition

The requirements definition of the data view includes a description of the semantic
data model of the field to be examined. According to the ARIS division principle, this
description covers both the objects that specify the start and end events of a process
chain and the status descriptions of a process chain's relevant environment.

When comparing the modeling of functions and data, the latter is particularly
demanding as far as the method is concerned. In the function view, the only object
examined is the function. And only the superordinates and subordinates are
represented as relationships between functions.

Chen's entity-relationship model (ERM) is the most widely used designing method for
semantic data models (see Chen, Entity-Relationship Model 1976). This modeling
method uses a number of specialized terms such as entity type, relationship type,
attribute, etc. The relationships that exist between these objects are numerous and -
compared with function modeling - significantly more difficult to classify.

The following pages introduce modeling with entity-relationship models (ERM). First,
the objects and relationships of Chen's original model are explained. In the subsequent
chapter, several operators will be added to the original model.

4.2.1.1 The Basic ERM Model

The original model distinguishes between entities, attributes, and relationships.
Generally, the type level can be differentiated from the occurrence level.

Definition:Entities are real or abstract objects of interest for the observed segment of a
company's tasks.

For example, the object observed may be a business process. According to the ARIS
structuring model, the data objects of interest are objects of the environment and
objects specifying events. Examples of entities in the Customer order processing
process are:

s Customer 1235,
s Article 471,
s Order11.

Entities are described more precisely by certain attributes (properties). For example, a
customer can be specified more precisely by name, first name, and address.
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Definition:If similar entities are grouped into sets, they are called entity types whose
individual occurrences are the entities.

Entities of the same type can be described by the same attributes. For example,
customer Moore and customer Miller are grouped under the Customer entity type;
article 4710 and article 4712 are grouped under the Article entity type. Entity types are
displayed as rectangles in the ERM (see ). In the following, entity types in the text are
indicated by capital letters.

Figure 4-18 Examples of Entity Types
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Definition:Attributes are properties describing entity types.

Attribute occurrences are specific values of attributes of individual entities. For
example, customer 1235 can be described by the Miller, Peter, Munich, etc. attribute
occurrences. The relevant attributes are Name, First name, and Address.

Attributes are usually represented by an oval or a circle. On the following pages,
attributes are represented by ovals. shows examples of attributes for the CUSTOMER
entity type.

Figure 4-19 Examples of Attributes for the CUSTOMER Entity Type
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The difference between entity types and attributes is often hard to perceive and can
sometimes only be determined from the context of the modeling procedure. For
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example, the customers' addresses can be understood as entities and not as an
attribute of CUSTOMER. In this case, a separate entity type, ADDRESS would be
modeled with a relationship to CUSTOMER. When specifying whether you are
dealing with an entity type or an attribute, the fact that entities possess attributes is a
helpful criterion. Attributes, on the other hand, cannot have attributes. Thus, if an
attribute is created in an ER model which is supposed to be described by further
attributes later on, it becomes an entity type. Whether an object is to be assigned
relationships with other entity types or not is another helpful question. If yes, the
object in question, too, is an entity type.

Definition:A relationship is a logical link between entities.
Hence, the existence of relationships directly depends on the existence of entities.

Definition:If relationships of the same kind are grouped into sets, they are called
relationship types.

A relationship type between SUPPLIER and PART could be SUPPLIES, for example. In
the following text, relationship types are also indicated by capital letters. In an ERM,
relationship types are displayed as diamonds and are linked with the entity types via
connections (see ).

Figure 4-20 Example of a Relationship Type
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Often, the names of relationship types can only be read in one direction for the links to
make sense. In the above example, the relationship Supplier supplies Part is supposed
to be expressed. From right to left, this would read Part supplies Supplier, which does
not make sense. To avoid that the correct direction cannot be determined uniquely,
skilful selection of superior terms is required.

We differentiate between various types of relationship type. In this context, the
number of entity types they link, on the one hand, and the degree of a relationship's
complexity, on the other hand, serve as distinguishing criteria.

Relationship types are distinguished according to the number of entity types linked by
them, i.e. unary, binary, or n-ary relationships.

Definition:The degree of complexity or cardinality indicates how many entities of one
entity type are assigned to an entity of the other entity type.

The relationships that must be distinguished are illustrated in (see Scheer, Business
Process Engineering 1994, p. 34).

Four different kinds of relationships (cardinalities) can be distinguished:
= 1:1 relationship,

= linrelationship,

» n:l relationship,

» nm relationship.

In a 1:1 relationship, each entity of the first set is assigned to exactly one entity of the
second set.
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In a 1:n relationship, each entity of the first set is assigned to exactly one entity of the
second set, but each entity of the second set can be assigned to n entities of the first set.

An n : 1 relationship is the same, but in reverse order.

In an n:m relationship, several entities of the second set are assigned to one entity of
the first set and vice versa.

The cardinalities of this relationship type (Complexity attribute type) are written at the
connections of the entity relationship model (see ).

Figure 4-21 Representation of Cardinalities in the ERM
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The cardinality specifies the maximum number of relationships of the relationship
type an entity of the entity type can be part of. In the n:1 relationship shown in , this
means that a company of the COMPANY entity type can be ASSIGNED to several
relationships because a company consists of several factories; a specific factory can,
however, be ASSIGNED to a maximum of one relationship and must therefore be
uniquely assigned to a company.
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Chen's original work interpreted cardinality in a different manner. However, the
notation used in this manual allows clearer formulations, particularly when
illustrating relationships between several entity types. In order to avoid unnecessary
confusion, we will not discuss Chen's original work in detail here.

Due to the fact that relationships can also exist between entities of one entity type, an
entity type and a relationship type may also be linked by two parallel connections. To
be able to differentiate between these connections you can give them role names.
Recursive relationships are illustrated in the example in . A superior part consists of
various subordinate parts, while a subordinate part may also be used as a component
in various superior parts.
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Figure 4-22 ERM for a Bill of Materials
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Both entity types and relationship types can be described by attributes (see ).
Definition:The value ranges of attributes are called domains.

Assignments of elements of the domains to elements of the entity or relationship types
are also relationships and can be represented by a connection identified with the name.

Definition:A 1:1 relationship must exist between an entity type and at least one
domain. The values of this domain uniquely identify the individual entities. Therefore,
they are called the key attributes of the entity type.

In the example shown in (see Scheer, Business Process Engineering 1994, p. 33), the
entities of CUSTOMER are uniquely identified by the customer number key attribute.

Relationships are identified by fusing the key attributes of the linked entities.
Therefore, the key attributes of the RESIDES AT relationship type are customer
number and address number.

The descriptive attributes of the relevant data objects are defined by values derived
from domains having a 1:n relationship with entity types or relationship types.

Figure 4-23 Assignment of Attributes in the ERM
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4.2.1.2 Extending the ERM - eERM

In the last few years, Chen's basic model has been extended substantially. This manual
will only discuss those extended models that are significant for modeling the data
view in the ARIS architecture.

4.2.1.2.1 Adding Design Operators Design operators provide formal support in creating
a data model. Their use ensures a systematic procedure and provides the person who
views an existing data structure with insights into its design process. Based from

4-18 Oracle Business Process Analysis Suite Method



Data View

existing concepts, new concepts are produced with the help of design operators. The
design process is an intellectual procedure largely carried out at the level of business
administration knowledge. The investigation of business conditions in terms of data
structures either structures known conditions based on a new view or creates new
relationships not considered so far.

Of the numerous and various approaches for extending ERM modeling, four basic
design operators have become accepted (see Scheer, Business Process Engineering
1994, p. 35 ff.):

m classification,

= generalization,
= aggregation,

= grouping.
Classification

Definition:Through classification, objects (entities) of the same kind are identified and
assigned to a concept (entity type). An object is identical with another if it is described
by the same properties (attributes).

Classification results in the previously described identification of entity types (see ).

Figure 4-24 Classification of Customers

Customers

Generalization /Specialization

Definition:In generalization, similar object types are grouped under one superior
object type.

As shown in , the CUSTOMER entity type and the SUPPLIER entity type are
generalized under the generic concept BUSINESS ASSOCIATE. Properties (described
by attributes) that are shared by both source objects are transferred to the generalized
object type. Therefore, only those attributes whose initial object types differ are left to
be described. The formation of the new entity type called BUSINESS ASSOCIATE is
graphically represented by a triangle, also called an is-a relationship.

Definition:Specialization is the division of a generic concept into subconcepts
(BUSINESS ASSOCIATE is split into CUSTOMER and SUPPLIER).

Specialization is the reverse of generalization. The specialized objects inherit the
properties of the generalized object. Apart from these inherited attributes, the
specialized object types may possess their own attributes, as well. Graphically,
specialization and generalization are represented in the same way.

For this reason, the linking connections in the illustration are not drawn as arrows
indicating a direction.
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Figure 4-25 Generalization/Specialization
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Whereas specialization primarily supports a top-down procedure for creating a data
model, generalization is used to support a bottom-up procedure.

In specialization, the completeness and disjunctiveness (alternative) of the developing
subsets can be specified as they are created.

Non-disjunctive subsets occur when the occurrence of one object may exist in one
subset and also in the other subset. For example, a customer can also be a supplier at
the same time in the above figure. If an occurrence can only be allocated to precisely
one subset, these sets are disjunctive.

A complete specialization exists when all specialized object types possible for one
specialization criterion are listed for one generalized object type. For example, the
HUMAN BEING entity type can be specialized into the MALE and FEMALE entity
types (see ). Thus, specialization in terms of Gender is complete.

Figure 4-26 Completely Described Specialization
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The combination of these criteria results in the following four occurrences for
specifying a generalization/specialization more precisely:

s disjunctive/complete,

= disjunctive/incomplete,

= non-disjunctive/complete,

= non-disjunctive/incomplete.

Aggregation
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Definition:Aggregation describes the formation of new object types by combining
existing object types. The new object type can be a carrier of new properties.

In the ERM, aggregation is expressed by the formation of relationship types (see ). The
aggregation of the PRODUCTION ORDER and ROUTING entity types creates the new
ORDER ROUTING object.

Figure 4-27 Example of Aggregation
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The aggregation operator can also be applied to relationships. An existing relationship
type is then treated as an entity type and can thus become the starting point for
creating new relationships. An example illustrating this is shown in .

A first aggregation formed the ORDER ROUTING relationship type from the
PRODUCTION ORDER and ROUTING entity types. The production order number
key attributes (PONO) and routing number (RNO) form the complex key to the order
routing. Now, multiple operations can be allocated to the order routing. Therefore, the
ORDER OPERATION relationship is formed between the ORDER ROUTING and
OPERATION relationship types. Since relationships can be created only between
entity types, the original ORDER OPERATION relationship type needs to be
reinterpreted. In , this is illustrated by a boxed-in diamond. This reinterpreted
relationship type is handled as a "normal" entity type. To illustrate the origin of the
relationship type the connections of the entity types participating in the origin of the
relationship type are drawn to the diamond. The connections from the reinterpreted
relationship type that form new relationships will be taken only to the edges of the
square and do not touch the diamond inside the symbol.

Although it is generally possible to replace the complex keys with simple keys, the
complex keys are included because they render the data model's creation process
traceable.

Figure 4-28 Aggregation with Reinterpreted Relationship Types
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Modeling within the Views and Levels of the ARIS Concept 4-21



Data View

In an ERM, a complex structural context is split into a transparent structure. Since the
relation to the overall complex might become obscured, complex objects in the form of
data clusters are introduced.

Definition:A data cluster describes the logical view onto a number of entity types and
relationship types of a data model that are needed in the description of a complex
object.

In addition to entity types and relationship types, data clusters themselves can be part
of a data cluster, too. Unlike entity and relationship types, data clusters can be freely
arranged in a hierarchy and thus, in the creation process of a data model, mainly
support a top-down procedure. In combining and consolidating submodels during a
bottom-up approach the formation of data clusters can be very helpful as well.

graphically displays a data cluster. As shown in, the data cluster represents a logical
view onto a number of entity types and relationship types. The CUSTOMER, TIME,

ORDER HEADER, ARTICLE, and ORDER ITEM entity types and relationship types
are needed to describe the complex CUSTOMER ORDER object.

Figure 4-29 Data Cluster (Graphic Symbol)
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Figure 4-30 Data Cluster View of Several Objects
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Grouping
Definition:Grouping forms groups from the elements of an entity set.

For example, in , all OPERATING RESOURCES are combined into an OPERATING
RESOURCES GROUP. The operating resources group is an independent object which
can be described more precisely by additional attributes (name of the operating
resources group, number of operating resources) not contained in the individual
operating resources. Other examples are the grouping of workstations into
departments or the combination of order connection items into orders.
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Figure 4-31 Grouping
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4.2.1.22 Extending Cardinalities When referring to cardinalities, we have mentioned
only the upper limit of possible relationship occurrences so far. The cardinalities in
indicate that a project can be assigned a maximum number (m) of employees and one
employee can participate in a maximum number (n) of projects.

Figure 4-32 Upper/Lower Limit (1)

Froject Employee
m M

Besides the information on the upper limit, the lower limit may also be useful for
specifying the minimum number of relationship occurrences. For this purpose, the
cardinalities can be expressed by the two letters (a,b), for example (see Scheer, Business
Process Engineering). The letter pair (al, b1) in indicates that every project can
participate in at least al and at most b1 relationship occurrences of the WORKS IN
type, signifying that every project can be assigned at least al and at most b1
employees. Letter pair (a2, b2) indicates that one employee can participate in at least
a2 and at most in b2 projects.

Figure 4-33 Upper/Lower Limit (2)
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Thus, every relationship is expressed by two degrees of complexity (minimum,
maximum). The lower limit often receives values 0 and 1, the upper limit's range of
values is defined as 1 <= max <= * (where * is "any number").

A lower limit of min=0 indicates that an entity can participate in one relationship, but
does not have to. A lower limit of min=1 indicates that an entity must participate in at
least one relationship.

The lower limits in indicate that an employee can participate in a relationship but does
not have to (min=0), while a project has to participate in at least one relationship
(min=1). What is expressed here is that there can be employees who are not assigned
to a project. In turn, however, at least one employee must be allocated to every project.

Figure 4-34 Upper/Lower Limit (3)
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If minimum values of 0 or 1 only and maximum values of 1 or * are permitted, the
following four cases of a (min,max) - notation can be distinguished: (1,1), (1,m), (0,1),
and (0,m). In this case, the following, abbreviated notation can be used (see
Schlageter/Stucky, Database systems 1983, p. 51):

= I(corresponds to (1.1)),

= c(corresponds to (0,1)),

= m(corresponds to (1,m)),
s cm(corresponds to (0,m)).

illustrates using this notation.

Figure 4-35 Upper/Lower Limit (4)
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4.21.23 Identification and Existence Dependence The extension of cardinalities by means
of specifying lower and upper limits as discussed in chapter4.2.1.2.2, now enables
certain dependencies between data objects to be defined.

By definition, relationship types and reinterpreted relationship types exist because of
the existence of the entity types that link them; thus, they do not exist in isolation. This
means that they are dependent on other entity types in terms of both existence and
identification.

In addition, there are entity types that are still dependent on the existence of other
entities, even though they have their own key attribute. These dependencies originate
from a grouping operation, for example. Thus, as shown in , a department makes
sense only if it is assigned at least one workstation, and the definition of a workstation
is only plausible if it is assigned to a department. As shown in , these existence
dependencies are expressed by the degrees of complexity. In a (min,max) notation, this
is specified by (1,1) and (1,*). The definition of existence dependencies within the data
model results in conditions for the referential data integrity in a subsequent
conversion. In simple terms, this means that complying with these conditions
guarantees that the consistency of the database contents is maintained even after
certain transactions are carried out. In the example below, this means that a
department can be deleted only if all workstations assigned to this department are also
deleted.

Figure 4-36 EXxistence dependence

Departrnent Wark station

4.21.24 Modeling Technical Terms of the Company - Technical Terms Model In modeling,
especially in data modeling, we have to deal with one frequently occurring difficulty:
the variety of terms defining information objects in large companies. What is
understood by the term Order in the purchasing department is totally different from
what people in the production department associate with it. However, acceptance of
the information gained can be increased substantially by the consistent use of
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terminology throughout the company or the department. For this reason, the Oracle
BPA Suite method set contains so-called technical term models which not only allow
the different terms in the sense of synonym management to be managed, but also
enable the relationships between the data model's objects (entity type, relationship
type, etc.) to be maintained as well as the technical terms specified by the company.

For the purpose of illustrating these relationships, the Technical terms object type is
introduced. Multiple technical terms can be assigned to every information object of the
data model. illustrates an example.

Figure 4-37 Technical Terms
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Technical terms can be related to each other and can be displayed in a hierarchy.
explains the usage of the various connection types between technical terms.

Figure 4-38 Connections between Technical Terms
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The technical terms defined in the technical term model can also be used in other
model types that contain information objects, for example in process chains for
illustrating a function's input/output data.

4.2.1.2.5 eERM attribute allocation diagram Data models in the form of eERM illustrations
which only display entity types and relationship types, very often have quite a
complex structure. If the ERM attributes were included in these models, they would no
longer be legible.

By means of eERM attribute allocation diagrams, you can assign the ERM attribute
allocations to every entity and relationship type in a separate model. The eERM object
type (entity type or relationship type) can be included in this model in the form of an
occurrence copy and the relationship to the ERM attributes can be modeled.
Distinctions can be made whether the linked ERM attribute is a key attribute, foreign
key, or descriptive attribute. illustrates an example.

Figure 4-39 Allocation of ERM Attributes to an Entity Type
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Apart from representing and allocating individual ERM attributes you can also display
attribute type groups and their allocations in this model type.

Definition:An attribute type group represents a group of ERM attributes of one entity
type which are semantically closely related. For example, the ERM attributes of an
entity type that in their entirety form a secondary key can be combined to form an
attribute type group.

Attribute type groups are represented as follows:

Figure 4-40 lllustration of an Attribute Type Group

Address

The chapter on ARIS Method items includes a summary of possible relationships of
the ERM attribute allocation diagram.

4.2.1.3 Alternative Forms of Representation
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4.2.1.3.1 IE data model The IE data model complies with the notation of the data
modeling of the CASE tool Information Engineering Facility( (IE) by Texas Instruments
Inc.

The IE notation does not have ist own object types for relationships between entity
types.

The following illustrates an example of a data model in IE notation.

Figure 4-41 Data Model in IE Notation
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4.2.1.3.2 SeDaM model The SeDaM model (semantic data model) notation is a BASF
AG notation.

This notation also does not provide separate object types for relationships between
entity types.

There is no strict arrangement of entity types from left to right.
The Data cluster and Generalization type object types are also available.

shows an example of a data model in SeDaM notation.

Figure 4-42 Data Model in SeDalM Notation
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The chapter on ARIS Method Items contains a summary of all possible relationships

of the SeDaM model.

4.2.1.4 Summary of the Most Important Concepts and Forms of Representation of

the eERM

The concepts and representation forms of the structural elements and design operators
of the extended entity relationship model (€ERM) are summarized (see Scheer,

Business Process Engineering 1994, p. 45).

Figure 4-43 eERM: Concepts and Forms of Representation
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4.2.1.5 Document Type Definition

A model of the DTD type (document type definition) describes the rules according to
which an XML document of a specific type must be constructed. The description is in
the form of element type declarations.

For example, you can define the general structure of a document category using a
DTD. A valid document of a document type defined in the DTD can be created as an
XML document. This has the advantage that the document can be processed by
various programs together with the corresponding DTD.

The model must be constructed from an object of the Element type type in a strict
hierarchy. The source object may not have any incoming connections. Furthermore,
connections must always run from the superior object to the subordinate object. While
you can describe all element types in a DTD model for clear document structures, with
complex structures you can also declare an element type in an assigned DTD model.

If you work with assignments the assigned model must contain the complete
description of the element type.

Using the DTDExport.rsm report you can create a DTD file from the basic model
covering the entire DTD model structure.

If you have a document type declaration in the form of a text file, you can use the

DTDImport.rsg report to generate a DTD type model from it.

4.2.1.5.1 Element Types The essential components of a DTD are element types.
Instances of element types that occur in the DTD model hierarchy may occur in a valid
XML document and are called elements.

Each element type is described by its content and its attribute types.
Three types of element types can be distinguished by their content:

= Element types with text as content

= Element types without content

= Element types with text and/or other element types as content.

To describe an element type that has only text as content you place an object of the
Element type type with the required name and an element of the Contents type with
the #PCDATA symbol. Finally, you draw a connection of the contains type between
the element type and the content.

Figure 4-44 DTD Element Type with Pure Text Contents

Firstname —————3  #PCLOATA

To describe an element type without content you place an object of the Element type
type with the desired name and an element of the Contents type with the EMPTY
symbol. Finally, you draw a connection of the contains type between the element type
and the content. A typical example of an element type without content is the <img>
day in HTML. The essential benefits of empty element types are that they can have
useful attributes, such as the SRC, ALIGN, ALT and ISMAP attributes of img day.

The most complex form of an element type is an element type with mixed content. In
this case, text or element types can be assigned to an object of the Element type type.
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To describe the form in which assignments are linked to each other, operators can be
used. The possible connections between the element type and the assignments
describe how often an assignment can occur in the element type content.

You have the sequence operator and the XOR rule to link assignments.

If only one of a specified number of assignments is allowed in the content of the
element type being described, the assignments must be linked with each other by an
XOR rule.

If several assignments are allowed only in a certain order in the content of the element
type being described, they must be linked by a sequence operator. In order to clearly
specify the order required, indicate the relevant position for the assignment at the
connection between the operator and the assignment.

Figure 4-45 Element Types with Mixed Content and Conversion in the DTD
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Assignments can also be linked to the element described without operators. In this
case it is assumed that the sequence link is of any order.

4.2.1.522 Connection Types Assignments in the content of an element type can occur
with varying frequency. The number of permitted occurrences of an assignment in the
content of the element type is determined by the connection type between element
type and assignment.

You can choose between the following connection types:
= has any number of times

= has at least once

= has at most once

= has exactly once
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The following table explains the various connection types and displays the symbol
that is used in the DTD produced to clarify the occurrences.

Table 4-1 Connection Type

Connection Type Description Symbol

has any number of times The assignment must not necessarily occur in the content of the element *
type being described. If it occurs it can occur once or a number of times
(min = 0, max = any positive whole number).

has at least once The assignment must occur in the content of the element type being +
described and it can occur more than once (min = 1, max = any positive
whole number).

has at most once The assignment must not necessarily occur in the content of the element ?
type being described. If it occurs it must only occur once (min = 0, max
=1).
has exactly once The assignment must occur in the content of the element type being no symbol

described. However, it may only occur once (min =1, max = 1).

4.21.5.3 Attribute Types In addition to the structure description, a DTD can contain
declarations of attribute types. Attribute types describe the properties of an element
type. They are always assigned to an element type.

Simple attribute types and enumeration attribute types can be declared in a DTD.
To define a simple attribute type,

1. place an object of the Attribute type type with the required name on the model
and

1. draw a connection from the element type whose property is described by the
attribute type to the new attribute type.

1. Then open Attribute Editing to specify further information for the attribute type
declaration.

This information includes:
= Data type of the attribute value
s Attribute default

s Default value

Data Type of the Attribute Value

To specify the data type of the attribute value, maintain the Data type attribute. The
following table explains the data types specified:

Table 4-2 Data Type

Data Type Description
CDATA Strings can be used in the attribute value.
ID A unique identifier can be used in the attribute value. If the value is not unique the XML processor

sends an error message.

IDREF A reference to an identifier that is defined elsewhere in the document can be used in the attribute value.
When an identifier that has not been assigned in the current XML document is used as a value, the XML
processor sends an error message.

IDREFS The attribute value can consist of several attribute values of the IDREF type separated by spaces. When
an identifier that has not been assigned in the current XML document is referred to in the attribute
value, the XML processor sends an error message.

ENTITY A reference to an external binary entity that is declared within the DTD can be used as an attribute
value.
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Table 4-2 (Cont.) Data Type

Data Type Description

ENTITIES The attribute value can consist of several attribute values of the ENTITY type separated by spaces.

NMTOKEN Any combination of letters, numbers, periods, dashes, semi-colons, or underscores can be used as an
attribute type.

NMTOKENS The attribute value can consist of several attribute values of the NMTOKEN type separated by spaces.

NOTATION A reference to a notation declared in the DTD can be used as an attribute value.

The NMTOKEN value is maintained as the default for the data type attribute.

Attribute Default
You can select one of the following values for the Attribute default attribute:

s  #REQUIRED
s #IMPLIED
»  #FIXED

When the attribute default value for an attribute type is set to #REQUIRED and this
attribute is maintained in the XML document for an element, a valid value must
definitely be specified for the attribute. If the value is missing the XML processor
sends an error message.

When the attribute default value for an attribute type is set to #iMPLIED and this
attribute is maintained in the XML document for an element, specification of a value
for the attribute is optional.

When the attribute default value for an attribute type is set to #FIXED, a fixed value is
used for the attribute value. This value must be specified in the Default value
attribute. If the attribute is not maintained in the XML document, the XML processor
behaves as if it were in the document.

The #IMPLIED value is maintained as the default for the Attribute default attribute.
To declare an enumeration attribute type,

place an object of the Enumeration attribute type type with the required name in the
model and

draw a connection from the element type whose property is described by the
enumeration attribute type to the new attribute type.

Then place an object of the Enumeration type and enter the values that the
enumeration attribute type can accept as the name. The individual values must be
separated by commas. If the list of values contains more than 81 characters, distribute
the values among several enumeration objects.

Now create a connection between the enumeration attribute type and the
enumerations.

Finally, maintain the value from the enumerations that is to be accepted as default in
the Default value attribute.
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Figure 4-46 Element Type with an Enumeration Attribute Type
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Information on the Description/Definition attribute of DTD models and the element
types contained are inserted as comments into the DTD that is generated by the
DTDGenerator.rsm report.

There are several model attributes available to declare parameter entities, internal or
external entities, and notations in a DTD.

Parameter Entity

To declare a parameter entity, enter the following in the specified order:

= the symbol name,

= akeyword and

= a uniform resource identifier (URI) for the required parameter entity declaration.
The symbol name can be used as a parameter entity reference in the current DTD.

SYSTEM and PUBLIC can be used as keywords. To use the parameter entity to refer to
a file that is known and used only within your company enter the keyword SYSTEM.
But if you refer to a file that is a component of a standard library, enter PUBLIC.

An example of a URI that follows the keyword PUBLIC is: "-/ /w3c//ENTITIES
Latin//EN//HTML" "http:/ /www.w3.org/DTD/ISOLAT1.ent".

Internal Entity
To declare an internal entity, enter the following in the specified order:
= the symbol name and

= atext that are used to declare a general internal entity. Enter a space between the
name and the text and write the text in quotation marks.

If an XML document for the current DTD contains an entity reference with the
specified symbol name, this name will be replaced by the specified text.

External Entity

To declare an external entity, enter the following in the specified order:
= asymbol name,

= akeyword,

= a uniform resource identifier (URI) and

= anotation, which are used to declare a general external entity.

The symbolic name can be used as an entity reference in an XML document in the
current DTD.
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SYSTEM and PUBLIC can be used as keywords. To use the external entity to refer to a
file that is known and used only within your company enter the keyword SYSTEM.
But if you refer to a file that is a component of a standard library, enter PUBLIC.

A URI tells the XML processor where the object that the external entity refers to can be
found.

An example of a URI, that follows the keyword SYSTEM is: "c:\images \test.gif".

An example of a URI that follows the keyword PUBLIC is: "-//w3c//ENTITIES
Latin//EN//HTML" "http:/ /www.w3.org/DTD/ISOLAT1.ent".

The notation at the end of the entry tells the XML processor about the type of object
the external entity refers to. The notation used must be declared in the current DTD.

For example, if you use the URI of the first example in your entity declaration, first
declare a notation for the GIF data format in the DTD and insert NDATA.GIF to
complete your entry in this attribute type.

Notation

To declare a notation, enter the following in the specified order:
= asymbol name,

= akeyword and

= a uniform resource identifier (URI).

This information tells the XML processor how it should handle objects of this type that
occur in the XML document of the current DTD.

The symbol name for the notation can be used in attribute and entity declarations in
the current DTD.

SYSTEM and PUBLIC can be used as keywords. For example, if you declare a notation
for objects in GIF format and want the XML processor to display objects of this type
with the locally available Internet Explorer, enter the keyword SYSTEM. However, if
you declare a notation for files of the TEX type and would like to refer the XML
processor to a generally accessible resource or source, enter PUBLIC as keyword.

The uniform resource identifier tells the XML processor where it can find the
application or information containing the instructions for handling objects of the
specified type. The URI for the GIF notation with the keyword SYSTEM could be
"c:\Program Files\Internet Explorer\Iexplore.exe", whereas you can enter "ISBN
0-201-13448-9::/ /NOTATION TeX//EN" as URI for the notation with the keyword
PUBLIC.

4.21.54 Testing DTDs When you have created the required DTDs and want to test
these in two steps, you can activate or disable parts of the DTD that are not used in the
current test using the Conditional section object type.

If you want to hide element types in a DTD that are subordinate to a conditional
section, activate the Ignore attribute of the corresponding conditional section.

If you use the DTDImport.rsg report script to turn a text DTD containing a conditional
section into a DTD type model, the content of that section will not be included.

A model of the DTD type can be assigned to data elements of the ARIS Method. The
data elements include:

m Cluster/Data model

= Package
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4.2.1.6 Material Flow Modeling - Material Diagram

To illustrate the material flow in process models(EPC (material flow), PCD (material
flow)), the material types are allocated to the individual functions of the business
process in the form of function input or output. As with the allocation of information
objects to functions (the transformation of information is represented by means of
functions), this allocation represents the transformation of input material types to
output material types.

In the material diagram you can define material types, arrange them in hierarchies,
and classify them in material classes.

Definition:A material type represents the typification of individual materials which
have exactly the same material characteristics.

Definition:Similar material types can be combined to form a material class. The
similarity can be considered for various aspects of classification. Therefore, one
material type can be assigned to several material classes.

Material types can be allocated to packaging material types. This indicates that certain
material types can only be transported in particular packaging material types.

Packaging material types can also be defined, arranged in hierarchies, and classified.
For example, this enables the structure and restrictions of complex packaging trade
units to be illustrated.

Definition:A packaging material type represents the typification of individual
packaging materials which have exactly the same characteristics (e.g., material
characteristics).

Definition:Similar packaging material types can be combined to form a packaging
material class. The similarity can be considered for various aspects of classification.
Thus, one packaging material type can be assigned to several packaging material
classes.

illustrates an example of a materials diagram with its hierarchy levels and
classifications.

Figure 4-47 Example of a Material Diagram
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4.2.1.7 Modeling the Data Warehouse Structure

The Data Warehouse structure diagram describes the structure of a Data Warehouse.
Primarily, the diagram is a static description, i.e., it illustrates the relations of data

among each other as well as their locations. In the ARIS architecture this type of

description is realized in the data view. The relations of the information as well as their
arrangement are the central aspect here. The data dimensions are described by the info
cube. The interplay of the dimensions is represented by the Star schema (see ). In this

schema, one dimension can serve as a key for connecting other dimensions. The

objects of the individual dimensions can accept specific values, which are cataloged in
the fact tables and exactly specified through KPIs. The dimension tables with their key
attributes and features describe the dependencies. The hierarchy relationships of the
features to each other are described by tree structures. Finally, the dimensions are

allocated to master data tables using the structure diagram.

Figure 4-48 Data Warehouse in the Star Schema
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4.2.1.8 Authorization Hierarchy

The authorization hierarchy diagram is used in role modeling and organizational
modeling. It illustrates the relationships of authorizations that were defined in the role

diagram. Superior and subordinate authorizations are defined so that a logical
structure is ensured and authorization conflicts are avoided.
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The authorization hierarchy diagram is closely associated with the role diagram. The
authorizations listed are used in the role description to define the requirements profile.
The structure corresponds to that of a function tree.

Figure 4-49 Authorization Hierarchy
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4.2.1.9 Process Cost Management Data Model

4.21.9.1 CDdiagram The area of application for the CD diagram (cost driver diagram)
is process cost management. The hierarchy of cost drivers is shown in the CD diagram.

Definition:A cost driver is an informative unit of measurement/reference value for
estimating the costs of a specific process. The reference value should be an operational
value that is easily derived from the information sources available and remains
proportional to the cost estimation.

Therefore, cost drivers can be defined only for performance amount-variable or
performance amount-induced processes. Cost drivers cannot be defined for
performance amount-neutral processes (e.g. "Managing department"). An example of a
cost driver is "Length of a street" for the "Blacktopping a street” process.

The hierarchy of cost drivers is mapped in the CD diagram by directed connections of
the "determines volume of" type. The "CD ratio numerator" and "CD ratio
denominator” attributes must be maintained on these connections. If "CD ratio
denominator” is not maintained a value of 1 is assumed. The quotient of these two
attributes determines the quantity relationship between the two cost drivers for
process calculation.

shows an example of the above including two cost drivers: "Number of cars
(limousines)" and "Number of doors". In order to show that each limousine has four
doors, the "CD ratio numerator” attribute must be set to "4" at the connection from the
"Number of cars (limousine)" cost driver to the "Number of doors" cost driver.
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Figure 4-50 Example of a CD Diagram
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The cost drivers are allocated to the individual processes in the process view tables.
The usage factor for each function in the processes can be determined automatically
using the cost driver hierarchy.

4.21.9.2 Cost category diagram The area of application for the cost category diagram is
process cost management. The hierarchy of cost categories is illustrated in cost
category diagrams.

Definition:Cost categories serve to systematically structure all costs that arise from the
creation and evaluation of cost drivers (performances). The question is: What costs
have been incurred?

For example, material costs are the cost categories for the use of materials and
depreciation is the cost category which records the decrease in value of assets.

The total costs can be structured according to different criteria. If costs are divided
according to the type of the production factors used, this results in a structuring of
personnel costs (e.g., salaries, commissions), material costs (e.g., costs of raw materials,
depreciation of machines), capital costs, costs for third-party service providers (e.g.,
transport costs, electricity costs), as well as costs for taxes, fees, and contributions. Cost
categories can be further divided according to the most important operating functions,
such as purchasing costs, warehousing costs, manufacturing costs, administration
costs, and sales costs. Both structures can be refined even further.

The hierarchy of the cost categories is illustrated by directed connections of the "is
superior"” type.

An important attribute for cost categories is "performance scale". It describes the unit
in which cost category performance is measured (e.g., wage hours and square meters
for the cost of office and workshop space).

illustrates an example of a cost category diagram which corresponds to the
above-mentioned structure including the type of production factors used with a
further substructuring of personnel costs.
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Figure 4-51 Example of a Cost Category Diagram
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The cost category diagram visualizes the dependencies between cost categories.

4.2.1.10 Project Management Data Model

4.2.1.10.1 Information Carrier Diagram The information carrier diagram is an optional
component for project management with Oracle Business Process Architect. It is
allocated to the requirements definition of the data view and records incoming and
outgoing data in the form of documents, logs, and Oracle BPA Suite models.

As an assignment of a cluster occurrence, Oracle BPA Suite models can be described in
the PPC (project process chain, see requirements definition of the process view). As a
result, data can be generally specified in the associated cluster. Documents that are
really required (e.g. a word processing file) can thus be represented explicitly and
called via the External 1 to External 3 attributes by Oracle Business Process Architect.

Figure 4-52 Information Carrier Diagram
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4.2.2 Design Specification

Modeling within the Views and Levels of the ARIS Concept 4-39



Data View

4.2.2.1 Relations Diagram, Attribute Allocation Diagram

In the design specification, the logical data structures designed in the requirements
definition are transformed into a form of description that concrete database systems
can be based on. Oracle BPA Suite provides the relations diagram for this.

The relations diagram and the attribute allocation diagram are available to define
existing relations and attributes and their relationships to the information objects
introduced in the requirements definition.

First, the required relations are defined in the relations diagram.

Definition:A relation describes an entity type through its attributes. A relation is a
subset of the possible combinations of the value ranges of the individual attributes.

Relations are shown in graphical form as follows:

Figure 4-53 Graphical Representation of the Relation

Relation

Every eERM entity type now constitutes a relation in the relations model. When you
implement the eERM model's relationship types, the cardinality is a very important
aspect in deciding whether a separate relation will be created for the relationship type.
Unlike 1:n relations, n:m relations need to be illustrated in their own relations.

For each relation, the relations diagram can indicate which entity or relationship types
of the eERM model is represented.

Apart from this, a relation can be further specified by listing its attributes. Whether the
corresponding attribute serves as a key attribute, foreign key attribute, or descriptive
attribute may be defined by the choice of the corresponding connection linking the
relation and the attribute. The relation of every single attribute to the ERM attribute of
the requirements definition that it illustrates can be established, too.
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Figure 4-54 Assignment of the Requirements Definition Attributes and Data Objects
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To reduce representation complexity, the attributes of every relation can be defined in
an attribute allocation diagram linked with the relation. illustrates an example.

Figure 4-55 Attribute allocation diagram
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The requirements definition data clusters are converted in the design specification by a
separate object type: the view. Based on the definition of the data clusters, the view is
defined as follows:

Definition:A view describes the logical view onto a number of relations.

The relations assigned to a view can also be illustrated in a relation diagram. illustrates
an example.
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Figure 4-56 Definition of a View
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1:n relationships of the ER model are not mapped in the relations model by separate
relations. The relationship is mapped by integrating the key attribute of the superior
entity type into the relation of the subordinate entity type. In this process, the original
key attribute becomes the relation's foreign key.

A connection in the relations diagram can also represent the attribute of the relations
model which maps the ERM's relationship types (see ).

Figure 4-57 Allocation of ERM Relationship Type to Attribute

T
O Project
depicts 4 rumber
Pro ject
allocation

The chapter on ARIS Method Items includes a list of all object and relationship types
of the relations model.

4.2.2.2 Modeling of System Interface Models - System Attributes, System Attribute
Domain

The System attributes model type is primarily designed to perform data
export-oriented tasks from Oracle Business Process Architect. This model type enables
you to arrange entity types, events, technical terms, functions, information carriers,
organizational units, and persons in a hierarchy and specify them uniquely and
comprehensively in line with their data processing requirements. This data can be
typified according to the usual database requirements as primary and foreign keys,
descriptive and mandatory fields. To determine the domain types of these data objects,
you can assign the System attribute domain model type (see below) again.
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In contrast to the ERM attributes, the main feature of the system attributes is the
representation and management of interface-oriented data. To ensure high flexibility in
terms of the contents to be exported, the system attribute objects contain two value
fields that can be filled with relevant information.

The following example shows an excerpt from the project header definition of a project
defined in Oracle Business Process Architect for transfer to a project management
system.

Figure 4-58 Example of "System Attributes" Model
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The System attribute domain model type defines the system attribute objects
according to the data type; for example, it specifies domain type (char, int, date, etc.)
and field length. It is mainly used to provide information when data is exported to
external systems.

Figure 4-59 System Attribute Domain
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4.2.3 Implementation - Table Diagram

A database system's tables and fields can be described in the table diagram. illustrates
a graphical representation of tables and fields.
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Figure 4-60 Graphical Representation of Table and Field
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The individual fields assigned to this table can be shown for each table. For further
specification, a sorting index and its domain can be assigned to each field. illustrates
an example.

Figure 4-61 Field Allocations
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Since relations of the relations model are not necessarily converted into tables and
fields on a 1:1 basis (e.g., for reasons of database performance), multilateral
relationships between tables and relations or entity types may occur. By choosing the
respective connections, these relationships can be illustrated in the table diagram. The
data clusters defined in the requirements definition or the views defined in the
relations diagram are represented in the table diagram by the View (physical) object.

Database tables and fields used in the company do not necessarily have to be
converted and documented by defining a relational scheme. That is why the
realization relationships can be illustrated not only between relations (or attributes)
and tables (or fields), but also between entity types (or ERM attributes) and tables (or
fields).
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Either the relations and attributes produced by the tables and fields are shown or -
leaving out the relational definitions - the entity types, relationship types, and ERM
attributes mapped by the tables and fields are represented. shows an example of these
two types of representation.

Figure 4-62 Allocation of Objects of the Requirements Definition and the Design Specification
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To define the exact location of certain tables and fields, it must also be possible to
define every single specimen of a table. The same applies when organizational unit
access privileges to tables and fields are to be specified. The Table object type
introduced earlier determines the logical structure of a physical table and its fields at
the "Type level". Multiple specimens of every table thus defined may be available -
stored on different media - at different locations in a company. As a means of
illustrating this fact, the Table (specimen) and Field (specimen) object types are
introduced.

With the help of these objects, the specimen count of a table or a field can be
determined exactly. This context is illustrated in .
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Figure 4-63 Table Specimens

[ T 1 . [ 1 1
Custarmer 9 S Customer
tahle 1E>c tahle
[ T 1 T T 1
Customer -
table 2
., Cust. no.
|
'

T 7 [ T T ™
Customer Marme
table HE}‘ ]

The chapter on ARIS Method Items contains a list of objects and relationships for the
table diagram.

4.3 Organization View

4.3.1 Requirements Definition

4.3.1.1 Organizational Structure of the Company

Companies are complex social structures that are divided into handy units. To deal
with their complexity, patterns are defined and rules established. The result of this
process is called organization. Until recently, the role of organizational analysis as an
aspect of developing information systems has rarely been the object of research.
However, newer business concepts, such as Lean Production, Lean Management, or
CIM are closely allied with the organizational setup of the area under consideration.
For this reason, the ARIS architecture has an independent descriptive view for
organization.

In a company's organizational configuration a distinction can be made between the
organizational structure and the procedural organization.

The organizational structure encompasses the rules by which the company is statically
structured. The procedural organization contains the rules aimed at the tasks to be
fulfilled by the company. This task-related structure in the sense of distributing
functions to task performers is dealt with in the control view of the ARIS House.
Basically, the organization view is the component that allows the analysis of a
company's organizational structure.

The design of the perfect company organization with the aim of reducing coordination
efforts to a minimum depends on its business environment and its objectives.
Therefore, universally valid perfect organization structures in the sense of reference
structures cannot be defined.

The exact structure of organizational units depends on various criteria.
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A very common criterion is the functional structure. One department function
(purchasing, production, finance and accounts department, sales) is given
responsibility for all products and territories. The advantage of the fact that the
employees are highly specialized is balanced by the disadvantage of the enormous
demands in communication and coordination between the functional areas.

Design and use of information systems has been geared towards this functional
dissection of companies for a long time. However, when considering process chains
holistically in terms of cohesive processing of data objects of the same type, it is
difficult to establish the interrelationship between individual functions for such a
structural setup.

For this reason, the discussion of integrated data processing resulted in the demand
for a consistent database which would support the different functions. The aim of
functional integration, however, virtually eliminates our objective inherent in the
functional structure to reduce complexity.

Hence, when dealing with the objective of functional integration, other criteria of
organizational breakdown are frequently applied.

For example, this could be a breakdown by criteria such as areas or products. shows a
diagram of a breakdown by product (see Scheer, Business Process Engineering 1994, p.
26 f).

The organizational units of an area-based organizational structure are specified
according to the local distribution of the company or company division. This kind of
structure is particularly suitable for sales functions because regional factors such as
varying legislation can be dealt with more appropriately.

Figure 4-64 Organizational Breakdown by Product
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A product-oriented organizational structure defines organizational units for products
or product groups. Within a product group, as many functions as possible that are
relevant for this particular product group are integrated. The objective of this
procedure is to reduce the demands in communication that occur in a functional
structure. However, this results in the necessity to mediate between the product
group-based subsystems.

In order to counteract these effects, hybrid organizational forms are often created.
shows an example of Purchasing (see Scheer, Business Process Engineering 1994, p.
26).
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Figure 4-65 Hybrid Organizational Forms
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Using a purely functional structure would indicate that central purchasing were
responsible for all product groups. In this organizational form, synergy effects that
arise between the product groups can be exploited; a single purchasing procedure for
all subfunctions would result in major coordination problems. When the purchasing
functions are split up according to the various product groups, individual purchasing
departments must be established for every product group to carry out all purchasing
functions. For example, during selection of vendors or negotiation of framework
contracts, synergy effects can be obtained only through high coordination efforts.

As illustrated in the breakdown in, those purchasing functions for which high synergy
effects are expected are broken down functionally, i.e. they are carried out by a central
purchasing department. Functions which have taken into account particular demands
and restrictions of individual project groups are divided by product group in an
object-oriented manner. These functions can be integrated in the process procedures of
the individual project groups immediately. This means that the processes are handled
in the decentralized units while the relationships between the decentralized units are
considered at the superior and central coordination level.

These flexible organizational forms are given special emphasis in the ARIS architecture
due to their particular process-oriented approach. Strongly accounting-oriented
approaches, such as the profit center concept require the formation of organizational
structures where several division criteria are analyzed at the same time.

4.3.1.2 Organizational chart

The organizational chart is a typical form of representing organizational structures.
Depending on the selected structuring criteria, this type of chart reflects organizational
units (as task performers) and their interrelationships.

Definition:Organizational units are the performers of the tasks that must be performed
in order to attain the business objectives.

Relationships are the links between organizational units. illustrates this.

A distinction is made between various connection types linking organizational units in
order to specify the hierarchical relationships more precisely. In this context, a
connection can have one of the following meanings:

= is technical superior to
= is disciplinary superior to
= is a component of

When functional responsibilities are shown in the boxes, the organizational chart
illustrates the distribution of business tasks.
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Figure 4-66 Organizational Chart
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For example, in order to represent individual positions in the company that have job
descriptions, the Position object type is available. This object type is illustrated in .
One organizational unit can be assigned multiple positions. The meaning of the
connections matches that between the organizational units.

The positions and organizational units can be assigned persons who are holding the
positions in question. Oracle BPA Suite also contains separate objects for persons,
which are illustrated in as well. The assignment of a person to an organizational unit
indicates that this person is an assigned employee of the organizational unit. The
association with an individual position defines the current job cover within the
company. illustrates an example.
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Figure 4-67 Organizational Chart with Position and Person Allocation
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Organizational units and persons can also be assigned a type. For example, you can
define for each organizational unit whether it is a department, a main department or a
group; persons can be assigned to the Department head, Group leader or Project
manager person types for example.

The Organizational unit type and Person type objects are used to represent this
typification. An example of the typification of organizational units and persons is
shown in.
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Figure 4-68 Person Types
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Using these object types enables you to create general business rules derived from
concrete organizational units or employees. In process chains, for instance, it can be
specified that only certain person types are allowed to carry out one particular
function or to access one particular information object.

The modeling of the company's organizational structure is the starting point for the
network topologies which are to be defined at the design specification level and which
are supposed to support the organizational structure in the best possible manner.
Network connections and network nodes that are situated in specified locations in the
company define the network topology. Thus, the location of an organizational unit is
the most important link between the requirements definition and the design
specification in the organization view. Therefore, every organizational unit can be
assigned its proper location as early as at the requirements definition level. illustrates
an example.

Modeling within the Views and Levels of the ARIS Concept 4-51



Organization View

Figure 4-69 Location Allocations
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Locations can be placed anywhere in a hierarchy. A location can be an entire
production plant, one particular building or - when performing a detailed analysis -
one individual office or even a single workstation in a room. This means that in the
design specification, network nodes can be assigned to an organizational unit's
individual workstations. For example, it is possible to define that a total of 3 network

Froduction
planning

Location

nodes must be available in a particular office (room 202).

shows an

example of a location hierarchy.
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Figure 4-70 Location Hierarchies
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4.3.1.3 Shift calendar

Shift calendars can be assigned to personnel and material resources to specify when a
resource is available.

Shift calendars are assigned to resources in the organizational chart or the EPC. Shift
calendars can be assigned to any personnel or material resource. If there is a hierarchy
of personnel resources, the calendar at the lowest hierarchy level applies.

The shift calendar is a multi-level object model. On the lowest level are objects of the
Break type. A break is the daily time interval within a shift during which no work is
performed. The break is indicated by its relative start and its duration. The relative
start always relates to the shift to which the break is assigned. For example, if the shift
begins at 8:00 a.m. and the break has a relative start of 2 hours, the break begins at
10:00 a.m.

The next hierarchy level contains objects of the Shift type. A shift is the daily time
interval during which work is performed. The shift is indicated by its relative shift
start and its duration. A shift may have more than one break. The relative start times
of the breaks must lie within the shift times.

Typical examples of shifts are the early, midday, night, and day shifts. Each shift is
repeated every 24 hours. A shift cycle is the weekly time interval or a time interval
extending over several days during which work is performed. The shift cycle
determines the days on which a certain shift is run or is not run. The shift cycle is
specified by its relative cycle start and cycle duration. If a shift cycle is to be repeated
continuously this can be defined using the Cyclical repeat attribute. In addition, the
Period attribute determines how often a cycle is repeated.
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Shift cycles frequently cover a period of one or two weeks. An employee can thus have
an early shift one week and a midday shift the next. This sequence can be repeated
constantly using shift cycles.

In line with the example above, two shift cycles can be defined:
1. Shift cycle:Relative cycle start = 0

(Early shift)Cycle duration = 5 days

Cyclical repeat = yes

Period = 14 days

2. Shift cycle:Relative cycle start = 7 days

(Midday shift)Cycle duration = 5 days

Cyclical repeat = yes

Period = 14 days

The individual shifts are repeated in a 14-day rhythm, i.e. the periodicity is 2 weeks. If
the same employee were to work an early shift on Saturdays every four weeks, the
third shift cycle could be defined as follows:

3. Shift cycle:Relative cycle start = 20 days
(Early shift)Cycle duration= 1 day
Cyclical repeat = yes

Period = 28 days

The above example is illustrated as a model below. A 1 : n allocation of shifts and shift
cycles can be seen.

Figure 4-71 Example of a Shift Calendar
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A shift plan is the set of all shift cycles and associated shifts describing the working
hours of a resource. This description contains only the part that is repeated
periodically; special rules governing vacation, sickness, holidays, or other days on
which no work is performed are not included here.
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The Shift plan object type includes the Plan start and Plan duration attributes. These
attributes specify the timeframe during which the shift plan is valid. The Cyclical
repeat and Period attributes also exist for the shift plan.

4.3.2 Design Specification - Network Topology

The company's organizational structure as represented in the organizational chart can
now be supported using communication and information system infrastructures. The
structural requirements for these information systems can generally be defined in the
design specification in the form of network topologies.

The network topology model can contain various network types.

Definition: A network type represents a typification of individual network examples
which are all based on exactly the same technology.

An example of a network type is shown in :

Figure 4-72 Graphical Representation of a Network Type
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Network types can be interlinked and, since they are logical constructs, they can also
be placed in a hierarchy.

Every network type can be assigned possible network node types and network
connection types. Thus, technological restrictions resulting from choosing one
particular network for a company can be recognized immediately. For every network
connection type it can be shown which network node types it may end in.

When speaking of hardware component types the term may either refer to network
hardware for realizing the defined network structures or to hardware component
types which can be connected to network node types.

As with application system or network types, hardware component types do not
represent individual pieces of hardware components that can be identified (e.g., by
inventory numbers assigned by the company). Instead, they represent a typification of
all hardware components based on the same technology. Hardware component types
can be placed anywhere in a hierarchy.

Definition: A hardware component type represents a typification of individual
hardware components which are all based on exactly the same technology.

Together with network node and connection types, a kind of reference model of the
network topology can now be created. It displays which hardware component types
can be used for realizing certain network connection types or network node types. An
example of a connection type might be one particular type of network cable. Apart
from this, it is possible to show which hardware component type can be connected to
which network node type. Network node types can also have a relationship with
hardware component types which are used to create node types. illustrates an
example.
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Figure 4-73 Network topology
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The link between network topology and the objects of the requirements definition is
established through two constructs.

On the one hand, the organizational unit or position responsible can be specified for
every hardware component type.

On the other hand, you can define the location where each network type, network
node type and network connection type and hardware component type may be found.
Thus, the location is the central link between the organization view's requirements
definition and its design specification.

The chapter on ARIS Method Items contains a list of all objects and relationship types
of the network topology model.

4.3.3 Implementation

4.3.3.1 Network diagram
The network diagram illustrates the actual realization of the network topology defined
in the design specification.

The company's actual networks are recorded by means of the Network object. You can
specify the network nodes and connections that each network consists of.

The exact location of every network, network node, and network connection within
the company can indicated. In this context, a location can be an entire production
plant, one particular building, a building complex, an office, or a specific work station.
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Figure 4-74 Network Diagram with Location Allocation
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hardware component. On the one hand, hardware components are used to form
network connections and network nodes; on the other hand, they can be connected to
network nodes. This relationship can be represented in the network diagram, as well.
The relationship with the respective object at the design specification level can be
modeled for every individual object at the example level. For example, it can be shown
that the network in the Port Street plant is of the Novell version 4.11 type.
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Figure 4-75 Network Diagram with Hardware Components and Location Allocation
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Therefore, in the network diagram the links to the design specification were
established with the type allocations, and the links to the requirements definition were
established via the allocation of network components to specific locations.

The chapter on ARIS Method Items contains a list of object and relationship types of
the network diagram.

4.3.3.2 Material Flow Modeling - Technical Resources

To illustrate the material flow in process models (EPC (material flow), PCD (material
flow), the material types are allocated to the individual functions of the business
process in the form of function input or output. As with the allocation of information
objects to functions (the transformation of information is represented by means of
functions), this allocation represents the transformation of input material types to
output material types. Additionally, the technical resources necessary for the
transformation of materials can be recorded in the process chains. In this context, we
distinguish operating resources, warehouse equipment, transport systems, and
technical operating supplies.

In the Technical resources model type you can arrange these resources in a hierarchy,
assign a type to them and classify them. The following object types are available:

Operating resources

Definition: Operating resources are examples of different operating resource types that
are available for a company to perform its tasks. Operating resources are often
identified by inventory numbers (e.g., number of a production plant).

Operating resource type
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Definition:An operating resource type represents the typification of individual
operating resources which have exactly the same technological basis.

Operating resource class

Definition:Similar operating resource types can be combined to form an operating
resource class. The similarity can be considered for various aspects of classification.
Hence, an operating resource type can also be assigned to several operating resource
classes.

Warehouse equipment

Definition: Warehouse equipment represents examples of various warehouse
equipment types that are available to a company for the performance of its tasks.
Warehouse equipment is often identified by inventory numbers.

Warehouse equipment type

Definition:A warehouse equipment type represents the typification of individual
warehouse equipment units which have exactly the same technological basis.

Warehouse equipment class

Definition:Similar warehouse equipment types can be combined to form a warehouse
equipment class. The similarity can be considered for various aspects of classification.
Hence, a warehouse equipment type can also be assigned to several warehouse
equipment classes.

Technical operating supply

Definition: A technical operating supply is an example of a technical operating supply
type. In general, it can be identified by means of an inventory number.

Technical operating supply type

Definition:A technical operating supply type represents the typification of individual
technical operating supplies which have exactly the same technological basis.

Technical operating supply class

Definition:Similar technical operating supply types can be combined to form a
technical operating supply class. The similarity can be considered for various aspects
of classification. Hence, a technical operating supply type can also be assigned to
several technical operating supply classes.

Transport system

Definition: A transport system is an individual example of a transport system type. In
general, it can be identified by means of an inventory number or a plant number.

Transport system type

Definition:A transport system type represents the typification of individual transport
systems which have exactly the same technological basis.

Transport system class

Definition:Similar transport system types can be combined to form a transport system
class. The similarity can be considered for various aspects of classification. Hence, a
transport system type can also be assigned to several transport system classes.

The different possibilities of arranging the Technical resources model type in a
hierarchy enable you to describe the structure of complex technical plants. For
example, it lets you display the components of a complex production plant and the
relationships between them.
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Apart from the above possibilities in terms of modeling, you can define location
allocations and organizational responsibilities for technical resources. The Location,
Organizational unit, Group, Position, and Person object types are available, which
you already know from the Organizational chart model type. They can be linked to
the Operating resource, Warehouse equipment, Technical operating supply, and
Transport system object types.

An example of a Technical resources model type is shown in .

Figure 4-76 Example of a "Technical Resources" Model
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4.4 Process View/Control View

4.4.1 Requirements Definition

The relationships between the objects of the data, organization, and function views are
analyzed in the control/process view. The relationships to be analyzed result from the
connections between the views in Figure 2.2-2.

First, the relationships between two views are examined, then diagrams are
introduced, illustrating the relationships between all three views.

4.4.1.1 Combining Functions with Organization EPC, Function/Organizational Level
Diagram

The link between the function view and the organization view is used to assign the
functions defined in the function tree to the task performers (organizational units) in
the organizational chart. This assignment defines an organizational unit's
responsibility and decision-making power pertaining to its allocated functions.
Looking at this organizational allocation along a process chain (business processes) the
degree of functional integration is defined, i.e., the functional steps within a business
process that are to be processed by an organizational unit.
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shows an example of the allocation of organizational units to functions. In this figure,
the function placed on the left is assigned the organizational unit responsible for its
execution. The functions' superordinate or superior positions in the hierarchy are
illustrated in the function view (function tree), and the relationships between the
organizational units are shown in the organization view (organizational chart).
Therefore, there is no need to define them at this point.

Figure 4-77 Allocation of Organizational Elements to Functions
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4.4.1.2 Combining Functions with Data

4.4.1.21 Event Control - Event-Driven Process Chain (EPC) The procedural sequence of
functions in the sense of business processes is represented in process chains. Start and
end events can be specified for each function. Not only do events trigger functions, but
they also represent results of functions.
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Definition:An event is the fact that an information object has taken on a
business-relevant state which is controlling or influencing the further procedure of the
business process. Events trigger functions and are the results of functions. Unlike a
function, which is a time-consuming occurrence, an event is related to one point in
time.

The change in state of an information object may refer to the first occurrence of this
information object (e.g., Customer order received) or to a change in state in the sense
of a change in status that is recorded in an attribute occurrence (e.g., Offer is refused).
Since information objects and attributes are described in the Oracle BPA Suite data
view, the event-driven representation of process chains is a link between the data view
and the function view. Therefore, the event-driven representation of process chains is
assigned to the Oracle BPA Suite control view.

Events are graphically represented as hexagons. The description should not only
contain the information object itself (Order), but also its state change (received).
illustrates events.

Figure 4-78 Events (Graphical Representation)
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Definition:Events trigger functions and are the results of functions. By arranging this
event-to-function change in a sequence, so-called event-driven process chains (EPCs)
are created. An event-driven process chain (EPC) shows the chronological-logical
procedure of a business process.

An example of an EPC is shown in . Since events determine which state or condition
will trigger a function and which state will define the end of a function, the starting
and end nodes of such an EPC are always events. Several functions can originate
simultaneously from one event and a function can have several events as its result. A
link in the form of a circle is used to represent these branches and processing loops in
the EPC (see ). However, these connections do not only serve as graphic operators, but
define the logical links between the objects they connect.
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Figure 4-79 Example of an EPC
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Figure 4-80 Examples of Rules
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In the first example of the starting events are linked by an AND operator. This means
that the Release operation procedure is only started if a routing is available and the
necessary resources have been verified. Therefore, both events must have occurred
before the procedure can begin. The second example shows an exclusive OR operator
(exclusive or) using an XOR rule. The Check supplier offer function may either result
in acceptance or rejection of the quote. Both results, however, cannot occur at the same
time. Besides these two cases and the "Inclusive OR" operator, more complex
relationships are conceivable. In this case, a general rule can be represented in an EPC,
which will be described later in more detail in the form of a rule diagram.

Therefore, we can distinguish between two different types of operators:
Event operators and
Function operators.

An overview of all possible event and function operators is listed in (see Hoffmann,
Kirsch, Scheer, "Modellierung mit Ereignisgesteuerten Prozessketten" [Modeling with
event-driven process chains] 1993, p. 13).
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Figure 4-81 Logic Operators (Rules)
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In this context, special attention must be paid to the restrictions which exist for
function operators. Due to the fact that events cannot make decisions (only functions
can do this) a triggering event must not be linked using an OR or XOR operator!

Below, possible operators are explained using examples.
1. Linking of triggering events:

a. AND operator
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Figure 4-82 AND Operator for Triggering Events
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The function can be started only after all events have occurred.
b. OR operator
The function is carried out after at least one of the events has occurred.

c. XOR operator (exclusive OR operator)

Figure 4-83 XOR Operator for Triggering Events
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The function is started after exactly one (and only one) event has occurred.
2. Linking of created events

a. AND operator

Figure 4-84 AND Operator for Created Events
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The function results in all events occurring.

b. OR operator
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Figure 4-85 OR Operator for Created Events
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Executing the function results in at least one of the events occurring.

c. XOR operator (Either/Or operator)

Figure 4-86 XOR Operator for Created Events
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Executing the function results in one event at the most occurring.

3. Linking of functions with created events

a. AND operator

Figure 4-87 AND Operator of Functions with Created Events
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The event occurs only after all functions have been carried out.

b. OR operator
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Figure 4-88 OR Operator of Functions with Created Events
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The event occurs after at least one of the functions has been carried out.

c. XOR operator (Either/Or rule)

Figure 4-89 XOR Operator of Functions with Created Events
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The event occurs when exactly one of the functions has been carried out.4. Linking of
functions with triggering events

a. AND operator

Figure 4-90 AND Operator of Functions with Triggering Events
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Events cannot make decisions! This operator is impossible!

Besides being illustrated in the form of event-driven process chains, these branches
can also be represented in table form in the event and function columns (see chapter3)
of a process chain diagram (see chapter3). Since the functions are sorted sequentially in
a process chain diagram the branches and processing loops can be represented only in
a rather confusing manner.

4.4.1.2.2 Function Allocation Diagram (I/0) In addition to the representation of event
control explained in chapter 4.4.1.2.1, the transformation of input data to output data
and the representation of the data flows between functions represent a link between
the data view and the function view in the ARIS concept. The transformation of input
data into output data can be illustrated in so-called function allocation diagrams (I/O)
which basically correspond to pure input/output diagrams used in other methods.
illustrates an example of a function allocation diagram (I/0O). The input data of the
Determine delivery date function are Parts data, Inventory data, Bill of materials
data and Shipping data. Inquiry data serves as both input data and output data.
Therefore, the elements of a function allocation diagram (I/O) are functions of the
function view and information objects of the data view. The arrows determine whether
an information object is used only as input data, output data, or as input/output data.
More detailed specifications are possible, indicating, for example, that the function has
created or deleted an information object. Depending on the degree of detail, the
information objects can either be data clusters (see ), entity or relationship types, or
attributes of the data view.

Figure 4-91 Example of a Function Allocation Diagram (I/O)
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The example shown above highlights the actual objective of function allocation
diagrams (I/O) which is to represent a function's input/output data.

Besides including a function's input/output data and events, all other objects which
can be allocated to individual functions in an EPC are available. Thus, the user is able
to restrict the modeling of process chains in EPC diagrams to events and functions,
and to assign each function a function allocation diagram (I/O) with all additional
relationships for the function. This allows for much clearer business processes
representations and also explains the use of a new name for this model type. illustrates
an example of this more detailed representation in a function allocation diagram.
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Figure 4-92 Detailed Representation of the Function Allocation Diagram
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Besides this method of representing data transformation in the form of function
allocation diagrams (I/O), it is also possible to include this information in an EPC.
This is illustrated in . In this case, the links between functions and information objects
play the same role as in function allocation diagrams (I/O). However, including them
in a process chain having numerous branches may result in a very complex
representation.
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Figure 4-93 EPC with Input/Output Data
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In the PCD (process chain diagram), objects have to be arranged according to the
column description. The EPC representation permits free object arrangement.
However, adding input/output data may result in complex models. Therefore, we
recommend a PCD representation for business processes executed in sequence, in
particular. The following figure shows the EPC with input/output data of as a PCD

(see also chapter ).
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Figure 4-94 EPC with Input/Output Data
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4.4.1.2.3 Information Flow Diagrams Information flow diagrams are suitable for
illustrating the flow of data between functions. For this purpose, two functions can be
interlinked by a data flow object in an information flow diagram. This object shows
that a data flow exists from the source function to the target function. In order to
specify in detail the data objects flowing between the displayed functions, a data flow
object can be set in a hierarchy which, in turn, allows the assignment of a data model
to that object. This data model represents the information objects that are exchanged
between the functions. Depending on the degree of detail of the functions examined,
the information objects can be data clusters, entity types, or ERM attributes. An
example of this type of representation is shown in .
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Figure 4-95 Information Flow Diagram with Open Assignment Wizard
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4.4.1.2.4 Event Diagram Events define the fact that the state of information objects has
changed. Every event is a reference to particular information objects of the data model
and defines the state of this information object at a given point in time.

First of all, events are roughly specified in a top-down procedure (example: Customer
order has been processed). The next step of process modeling involves a more
detailed specification of events. If they are combined in a certain way, an event occurs
at a rough level. For example, the occurrence of all of these events (Feasibility checked,
Order header registered and Order item registered) can define the Customer order
status.

You can display the event correlations on the rough and detailed modeling levels
using the event diagram. For this purpose, you can assign an event diagram to an
event at the rough level (hierarchy!), which would, in turn, display the events and the
operators between them at the detailed level (by means of rule operators). Moreover,
you can include information objects of the data model in this model type and link
them to the events. Thus, you specify the event which defines the state change of a
given information object.

illustrates an example.
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Figure 4-96 Example of an Event Diagram
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4.4.1.3 Functions - Organization - Data

4.41.3.1 EPC/PCD The same facts are represented in EPCs and in PCDs

Up to this point, we have been dealing with just two views; now a third view is
introduced. The process chain's partial views are again combined to form an overall
view and the interactions of all components of the ARIS architecture can be examined.
The process chain we originally started out with is again shown in detail. However,
this examination does not focus on the details extracted in the individual views for the
objects examined, but on the operators between these objects.

shows a process chain with all its views. Events representing data view objects have
been placed in the first column. The arrows lead to the process column where the
process chain's functions are listed. Thus, the first and second columns define the
event control. The data objects are located in the third column, displaying their
relations to the individual functions. The view of the second and third column of the
PCD defines the data flow of the process chain. Unlike the PCD introduced in
chapter3.2, the process chain diagram of the requirements definition has no columns
for the definition of the processing type and the IT system. These facts are needed to
capture the actual situation in a company, but they are not part of the subject-related
description of a business process. The organizational units of the organization view
which are responsible for executing the individual functions of the process chain are
defined in the fourth column.

The process chain illustrated in can also be expressed as an EPC (compare ).
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Figure 4-97 Example of a Process Chain (Requirements Definition)
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Figure 4-98 EPC with Functions, Data, Organizational Units, and Events
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4.4.1.3.2 Value-added Chain Diagram Above all, the value-added chain diagram is used
to identify the functions within a company which are directly involved in the creation
of a company's added value. These functions can be interlinked by creating a function
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sequence and thus form a value-added chain. An example of a value-added chain is

shown in .

Figure 4-99 Value-Added Chain
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In a value-added chain diagram, functions can be arranged in a hierarchy, similar to a
function tree. This representation always includes the process-oriented
superordinations and subordinations.

A value-added chain diagram not only enables you to express a superordination or
subordination of functions, it also displays the functions' links to organizational units
and information objects. When allocating organizational units to functions we
differentiate (as with process chains) between a function's subject-related
responsibility, its IT responsibility, and the actual execution of a function.

The chapter on ARIS Method Items contains a list of the additional relationships
available in the value-added chain diagram.

4.4.1.3.3 Rule Diagram In process chains, you can use rules as operators to specify
event and function operators. Frequently, these rule representations for displaying the
logical operators are very complex - this is especially the case when rules are linked to
each other. To avoid process chains becoming too complex due to representations of
this kind, you can use the general rule operator in the EPC or PCD. You may link this
general rule operator to a rule diagram (hierarchy!) which, in turn, illustrates all
details of the complex rule.
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Figure 4-100 lllustration of Complex Operators in the Rule Diagram
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4.4.1.3.4 Communications Diagram Large reference models contain a large number of
process models. The inclusion of the elements of the organization view in these
process models illustrates who communicates with whom during the process. The
communications diagram enables you to group all processes according to the
communication between organizational units.

Therefore, the communications diagram displays all organizational units which
communicate with each other. For example, the Sales organizational unit is linked to
the Customer organizational unit via an object of the Communication type. Objects of
the Communication type can be specified in a hierarchy. They can be linked to the
Process selection matrix model type. This process selection matrix displays all
processes in which the sales department communicates with the customer.

4.4.1.3.5 Classification Diagram The classification diagram provides the opportunity to
classify functions by allocating functions to object type classes. Classifications can be

made according to different classification criteria. To specify the classification criteria,
you can link the Object type class object type with the Classification criterion object

type.
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4.4.1.3.6 Input/Output Diagram The input/output diagram provides an overview of
incoming and outgoing data and information carriers. In this model, only one symbol
may be placed in each diagram grid, i.e., in a field separated by lines from other fields.
The top row contains data or information carriers created by a particular function or
information carrier (output). Similarly, the left column models incoming data or
information carrier symbols of a particular function (input). If the function requires
several input and/or output symbols, these will be created by occurrence copies.

The invisible (implicit) provides input for and creates output to relationships are
created automatically during the creation of functions and data or information carrier
symbols in the input/output diagram.

Below is a simple example of an input/output diagram.

Figure 4-101 Input/Output Diagram
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4.4.1.4 Object-Oriented Modeling

4.4.1.41 Class Diagram The object-oriented extended ARIS concept enables you to
assign the role of classes to information objects (clusters, entity types, relationship
types). This means that all information objects that can be defined in ARIS within the
data view can be given class character by assigning class functions (class methods) and
descriptive attributes (data contents) to them. This allocation is performed in so-called
class diagrams. When allocating a class diagram to an information object, you assign
this information object the role of a class.

A class diagram is uniquely allocated to an information object and contains the
following items (symbols of object types in the ARIS architecture):

= the information object described as a class,
m a list of attributes allocated to the class,
= alist of events occurring due to a particular class status,

m a list of functions from the function view which are allocated to the class and
triggering events or events triggered by them.
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illustrates an example of the Customer order class definition.

Figure 4-102 Class Diagram for the Customer Order Class
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4.4.1.5 Process Variants

4.41.5.1 Process Selection Matrix The process selection matrix displays different process
scenarios by allocating main processes to individual scenarios.

The user can determine which functions of the scenario processes are to occur in the
company. For this purpose, all main functions (scenario functions) of an application
system or of an industry reference model need to be included as processes.

The following symbol types are available for modeling a process selection matrix:
= Scenario

= Process

= Main process

Definition:A scenario represents a scenario process in the selection matrix which
arranges different main processes in groups.

Definition:The process represents functions of the scenario process which are
described in more detail in the reference model by process models.

Definition:The main process represents the main functions in the function trees to
which the processes (functions from the scenario processes) are allocated.
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4.4.1.6 Material Flow Modeling

You can use process models (EPC and PCD) to illustrate not only the information flow,
but also the material transformation. To represent the material flow within business
processes, Oracle BPA Suite provides you with a separate model type - an EPC
(material flow) - which is an extension of the EPC model type.

4.4.1.6.1 EPC (material flow) In addition to the EPC object types, the following object
types are also available in the EPC (material flow):
= Material type

» Packaging material type

s Operating resource type

s Operating resources

»  Technical operating supply type

s Technical operating supply

= Warehouse equipment type

= Warehouse equipment

s Transport system type

s Transport system

The Material type object type may be linked to the Function object type by means of
an incoming or outgoing connection. For an incoming connection, the materials
required by a function as input are defined. In this context, you can select the
corresponding connection type and thus define whether the function consumes none,
part of, or all of the material. An outgoing connection specifies the material types
created by the function.

Technical resources are required for material transformation. In process chains, you
can also link them to the Function object type. To specify possible available alternative
resources, the requires alternatively connection type is offered in addition to the
requires connection type.

If materials are to be packaged within a function, packaging material types are needed.
In order to specify the corresponding packaging material types, you can model a
relationship between the function and the necessary packaging material types.

shows an EPC (material flow) and the corresponding technical resource types and
packaging material types.
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Figure 4-103 Extract from an EPC (Material Flow)
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4.4.1.6.2 Material Flow Diagram You can use material flow diagrams to illustrate material
flows between functions. They are treated almost the same way as information flow
diagrams during the modeling process. In a material flow diagram, you link two
functions by means of a material flow connection. This connection shows that a
material flow exists from the source function to the target function. If you want to
specify the material flowing between the displayed functions in more detail, you may
assign a material diagram to this connection by establishing a hierarchy for this
material flow connection. This material diagram illustrates the material or material
types exchanged between the functions.

4.4.1.6.3 EPC (Column/Row Display) The following description also applies to the EPC
(row display).

Most of the explanations on the EPC apply to the EPC - Column display model type,
as well, except that all symbols in this model are distributed over various columns.
The advantage is that this representation makes the EPC much easier to interpret.
Organizational and application system items are placed in the diagram header. All
other symbols are placed in the second row of each column.

A particular characteristic of all Swimlane models (i.e., models that are modeled in
columns and/or rows) is the automatic creation of invisible (implicit) relationships.
For example, when you model application systems and functions, the supports
implicit relationship is automatically created in the default columns of the EPC
(column display). The carries out relationship is created implicitly between
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organizational elements and functions. The user may also add the following additional
columns named in line with the implicit relationships:

contributes to

decides on

is IT responsible for

is technically responsible for
must be informed on cancellation
must inform about result of

must be informed about

accepts

has consulting role in

The following figure shows an example of an EPC (column display).

Figure 4-104 EPC (column display)
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One difference between the EPC (column display) and the EPC (row display) is the
different modeling direction. Modeling occurs from top to bottom in the EPC (column
display) and from left to right in the EPC (row display).

4.4.1.7 Role Assignment Diagram (RAD)

This model is illustrated using EPCs. They illustrate the business processes at different
levels of detail. In the EPCs with the highest level of detail and representing processes,
the procedures when processing transactions are modeled in a computer-aided
system. These processes can be assigned both roles and transactions.

In Oracle BPA Suite, this is carried out in the function allocation diagram, where the
EPC containing the modeled process must be assigned to the corresponding function
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definition. Therefore, a function allocation diagram expresses which roles are
necessary to carry out the transactions. However, since there are no direct relationships
between roles and transactions, it is impossible with several occurring roles to decide
which transactions they are responsible for. For this reason, the assignment of roles to
transactions takes place in the role assignment diagram (RAD). One role is displayed
per column. Transactions are placed in columns, which creates implicit relationships.

The information can be used during the introduction of a computer-aided system to
create the user profiles and authorization concepts to operate the system.

Figure 4-105 Role Assignment Diagram (RAD - Role Assignment Diagram)
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4.4.1.8 Other Models

4.4.1.8.1 Business Controls Diagram A business controls diagram displays potential
risks for a process or function, as well as risk control methods.

Definition:A risk means the potential danger of a process not reaching the desired
process target.

Definition:Risk control is a general way of eliminating or minimizing risks.
Definition:A risk solution means implementing a risk control in relation to a risk.

The Business Controls Diagram layout corresponds to a matrix or table. The abscissa
shows the potential process risks, and the ordinate shows the possible risk control
methods. Risk solutions are inserted as operators between a risk and a risk control.
Furthermore, organizational units (in the sense of user requirements) and documents,
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which also support implementation of a risk control regarding a risk, may be added to
the model.

Figure 4-106 Example of a Business Controls Diagram
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4.41.8.2 Data Warehouse Transformation The Data Warehouse data transformation

diagram is used to describe a Data Warehouse. The focus is on the description of the
dynamic aspects described in the ARIS architecture in process view.

In the model, the transfer of general data of the information objects into data formats
of the info cube is depicted. To ensure that you can proceed efficiently and without
loss of data in the transformation, a method specification is required for modeling. The
methodology contains transformation rules and procedures, which are graphically
portrayed in the model.

The transfer occurs in two steps. First, the transfer structure items are changed into
communication structure items. Then they are transferred to the info cube.

You have the option of running this procedure on different levels. On the one hand,
you can show at a very high (requirements definition) abstraction level which transfer
and communication structures exist to fill the info cube. On the other hand, you can
illustrate at a very low (implementation-oriented) level how the individual data
elements are transferred into each other.
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Figure 4-107 DW Transformation Data Transformation of a Data Warehouse
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4.41.8.3 E-Business Scenario Diagram The smooth sequence of inter-company business
processes is steadily gaining significance. On the one hand, the sequence of specific
procedures at the interfaces between the companies is in the center of interest, on the
other hand, there are the interfaces between the companies and their customers. The
contacts need to take place in a clear, quick, consistent, and direct manner.

Also, rapidly finding suitable business partners (from a corporate perspective) and
providers (from a consumer point of view) is becoming increasingly important. An
optimum arrangement of these processes results in a competitive advantage. The ideal
platform for supporting these bilateral relationships is the Internet. As the processes
within the environment described above are multi-layered, we need to define what we
mean by the term e-business.

Definition:The term e-business describes all computer-assisted processes between two
business objects and the attempt to gain added value by using new media.

Thus, e-business can mean the simple acquisition of an item via the Internet, a highly
complex project involving two companies, or the creation of a Web site for a corporate
presentation.

Definition:Relationships between companies are referred to as Business-to-Business
(or B2B), while relationships between companies and consumers are called
Business-to-Consumer (or B2C).

The e-business scenario diagram has been developed to support e-business.
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The possibility of viewing a value-added chain in its entirety, i.e. from the end user to
each of the companies involved in a procedure, provides a basis for developing
optimization potential. The objective is, for example, the improvement of the supply
chain, the lowering of procurement and distribution costs or the optimization of the
information system architecture. The contents depicted by the objectives can be
modeled using this method.

The business objects are arranged in the upper row of the diagram and referred to as
Business participant. The participating companies can be assigned by an
organizational chart. Here, a business object's individual processes participating in the
overall process as well as the interfaces between them are in the center of interest. An
individual process is a business process that plays an important role in inter-company
cooperation and that can be assigned to the process model. The business process is
supported by application systems (business components), such as the R/3 system.

Even the roles of the employees involved in the process can be defined. These are
referred to in the model as Employee role.

The main feature of the interfaces is the transfer of process-specific information. The
information is combined in business documents and can assume the form of an XML
or HTML document. The business document can also be assigned as a data model. As
an alternative to this object, the objects Money transaction (for representing a cash
flow), Goods shipment (for representing a flow of goods), E-mail, Internet, Intranet,
Extranet and Mobile phone (for specifying the technological aspects of the data
transfer) may be used.

All procedures relating to a company are modeled in the row below the business
participant, but in the same column.

From this it follows that the column borders form the abstract interfaces. These merit
special attention as they carry the main potential for optimization and it is therefore
always beneficial to model them.

Terminology: In the sample model below, OEM stands for Original Equipment
Manufacturer and MRP for Material Resource Planning Controller.
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Figure 4-108 Example of an E-Business Scenario Diagram for the Motor Industry
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The sample model shows how a manufacturer, an importer and a dealer cooperate.
Each party has its specific processes in the overall structure, which use business
documents to exchange information at the interfaces to the processes of other business
partners. The persons involved in the business processes are also recorded and
allocated with their roles.

4.4.1.8.4 Structuring Model The structuring model is generally used to express the
hierarchy or systematization (specialization or generalization) of facts.

Definition:A structural element represents a fact (in the direction of the intended

systematization).

Models relating to the facts can be assigned to the individual structural elements of the

fact hierarchy.

Structuring models are most frequently used in quality management, particularly for
certification purposes. There, the structuring model divides a norm into its individual
components, and models which help meet the quality criterion are assigned to the
individual structural elements.
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Figure 4-109 Example of a Structuring Model (Extract from VDA 6.2 Standard)
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By means of a report, these facts can easily be evaluated or used for documentation
purposes.

4.41.8.5 Industrial Process and Office Process The Industrial Process and Office Process
model types essentially represent the same facts as the EPC model type or EPC
(material flow). However, these two models provide only a limited selection of objects,
and the symbols are represented in graphical form.

This kind of graphic representation has the advantage that employees in the operating
departments can understand the models without training and are able to adjust and
develop them themselves. For example: It is easy for everyone to see that a three
person-symbol represents a group, whereas this is not so obvious in the abstract EPC
symbolism (oval with double frame). Therefore, the goal of these two model types is to
introduce process modeling, process optimization, and process utilization into the
operating departments.

For the best identification of symbols, two process types (model types) are provided:
the industrial process illustrates the production processes (creating material goods/
products), and the office process illustrates the office processes (creating intangible
goods/services).

compares the industrial process symbols and office process symbols with the EPC or
EPC (material flow) symbols.
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Object Type
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Figure 4-110 Comparison of Symbols for the EPC, Industrial Process, and Office Process Model Types
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The models can be displayed in all three model types (if the objects exist in the
corresponding model type) by copying the content of one model type to another.
When copying, Oracle BPA Suite automatically converts the symbols. illustrates an
example of the same fact being displayed in three model types - EPC, Industrial
Process, and Office Process.

Figure 4-111 Example of Facts Being Represented in the EPC, Industrial Process, and Office Process
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4.4.1.8.6 Project Process Chain (PPC) The PPC model type is the connecting link
between Oracle BPA Suite and MS Project. Oracle Business Process Architect can
represent the procedural sequence of functions in the sense of a business process by
using event-driven process chains (EPCs). However, this abstract level is insufficient
for the capacity and time planning purposes of a project. Actual event and function
instances need to be examined and specified. The PPC fulfills this need by providing
its own object type at the occurrence level instead of the Event and Function object

types.

Definition: An event instance is an event that occurs in a specific process instance. The
event instance can be evaluated, i.e. it is possible to determine whether it is true or
false.

Definition: A function instance is a function that occurs in a specific process instance.
A unique start and end time, as well as other necessary attributes can be assigned to it.

Project structural items (function instance, event instance, rule, and connections) serve
to represent the chronological-logical sequence of a project. The PPC also contains the
Person (internal/external), Operating Resource, and General Resource resource
objects. They are used for planning deadlines and capacities.
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Definition:A general resource is a resource that cannot be defined precisely. It does not
necessarily have to be a person or an operating resource. A general resource is for
executing procedures.

You can also specify function instances in more detail within the PPC by using cluster
instances.

Definition:A cluster instance is an instantiation of the cluster/data model object. It
represents a logical view of a cluster of data objects or structures.

The PPC uses cluster instances to represent the relationship between function
instances and data. An Information carrier diagram model type (see Requirements
Definition of the Data View) can be assigned to the Cluster instance object type. This
can display the information carrier where the data is stored.

The figure below illustrates an example of a project process chain created by
converting an EPC.

Figure 4-112 Example of a PPC Created from an EPC

Frank Miller

Anne Smith

bevelnpmenr

. employee

oo @)

evelopme
B

) Cluality
ESSUrance

T 1 Development
i : employee

Feter Brown

Mr=. Fisher

The XOR operator in the example above indicates that branches occurred at this place
in the converted EPC. These branches need to be interpreted as alternative paths and
should be uniquely specified for the project.
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Objects with assigned models are identified with a black dot in the bottom border. In
the example above, these are the Conception and Quality Assurance (both project
guidelines) objects and the requirements definition, part B (cluster instance).

The user can model the PPC model type directly in Oracle Business Process Architect.

4.4.1.8.7 Process Instantiation Model The main aspect of a dynamic simulation is the
analysis of process procedures during their dynamic procedure. The processes to be
analyzed are instantiated (started or generated) at start events. In agreement with their
respective areas of application, users must be able to decide when and how often
processes should be instantiated. In addition, the user needs to be able to prioritize
processes so that urgent processes can be taken into account, for example.

The ARIS Method prioritizes tasks by maintaining the Priority attribute (Simulation
attribute type group) for start events, and all processes instantiated at the
corresponding start event retain this priority.

The requirement described is fulfilled by the process instantiation model. This model
is developed as a multi-level object model. The Instantiation Interval object is at the
lowest level. Such an interval contains the Relative interval start, Interval duration,
Number of process instances, Distribution, Cyclical repeat, and Period attributes. An
interval duration of 0 is permitted in order to express a certain point in time. While
intervals describe shorter periods of time, the process instantiation cycles are used to
repeat an ever recurring sequence of intervals. For example, a day can be modeled by
four different intervals, which are repeated as a cycle for the entire simulation time
period (e.g., a week). But it is also possible to divide the simulation time period into
several cycles (e.g., work days and weekends), each of which can contain different
intervals. A process instantiation plan can contain one or more cycles. The following
example explains the object model more clearly:

A process model exists as an EPC with a start event. The following assumptions apply
for this process: On weekdays (Mon - Fri), 50 processes are started at 8.00 a.m. at the
beginning of the working day. From 8:00 am to 12:00 noon as well as from 1:00 p.m. to
5:00 p.m., 20 processes are started in equal distribution; from 12:00 noon to 1:00 p.m.
and outside of work hours, no processes will be started. On Saturday, 60 processes will
be started in a triangular distribution from 9:00 a.m. to 3:00 p.m. Generally, no
processes are started on Sundays. This weekly rhythm applies from January to
December, except during the vacation period from July to August. During this period,
no one works on Saturdays.

Based on the example described above we can generate the following model:
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Figure 4-113 Process instantiation model
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4.4.1.8.8 RAMS The requirements analysis for manufacturing systems (RAMS) is a
company analysis method developed by Digital Equipment.

RAMS is a procedure (or model) for viewing and evaluating the integration potential
of information technology and for developing solution scenarios for the requirements
of information systems. The result is a "requirements specification" that ensures the
coordination of business objectives, business procedures, information flows, and
information systems.

The model represents all departments, activities, and existing applications to be
considered on a diagonal. The diagonal is supplemented in matrix form by the most
important information flows between the individual functional units. Important
goods, money, or material flows are added as needed.
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Figure 4-114 Example of a RAMS Diagram
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Procedure Model of a RAMS Study:

Step 1:The first step comprises the definition of expected study results, the naming of
the participants involved, and an initial time schedule.

Step 2: The second phase starts with the selection of the individual departments,
activities, and existing applications to be examined during the study. They are
represented on a diagonal matrix that should also indicate the most important
information flows between individual functional units. If required, important goods,
money, or material flows have to be added and made visible. In addition, the
departments or functions must be specified for which a detailed requirements analysis
is desired.

Step 3:After the scope of the study has been defined the selected departments or
function groups are analyzed in detail with regard to their business objectives and
processes as well as tasks and related information requirements. The creative use of
drawings and illustrations makes complex processes or procedures easier to
understand. Frequently, original business forms, reports, or screens are used to clarify
aspects. An important task of this analysis is to discover possible irregularities in the
information flow and business procedures relationships in existing activities and
systems. Improvement potential of existing activities and systems is also examined.
During the analysis, problems, questions, and suggestions for the best possible
solutions are presented. Subsequently, the information gathered is structured and
examined in detail in terms of its causes and effects pertaining to business activities. If
improvement potential emerges, it is recorded and its benefits evaluated.

Step 4:The results of the detailed actual situation analysis are used as a basis for the
following requirements specification. The problem areas are now clearly outlined, and
new ideas and alternative solutions can be developed for them. It is important to keep
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suggested solutions - which can range from complex systems to simple process
changes - in close relation to the previously recorded initial situation. This comparison
with the initial situation must be performed for all functions and activities in the
relevant areas. Study results can range from the functionality of generic solutions to
creating and comparing user requirements.

Step 5:The results collected during each step of the analysis are incorporated in the
formulation of the final requirements specifications. All information, detailed
examinations, and suggestions compiled in the course of the study are summarized in
a final report and establish the basis for future system requirements. The next
implementation step is a functional system specification.

4.4.1.8.9 Role Diagram In general, the role diagram is used to describe processes in
more detail. The focus is put on the organizational units participating in the processes
as well as on their roles. The objects and their relationships have the following
properties:

A role participates in processes with due consideration of authorizations. Not only
executability is significant, but also specification of the authorization type in the
process (a role is involved in execution). In the execution of a process with a specific
authorization, the Role - Participation - Process relationship chain (including both
Participation - Authorization condition and Participation - Authorization value) is
established.

A role can be occupied by persons, positions, or information systems. The role forms
the link between the processes and the resources involved in them. It is defined by an
aggregation of expectations of the resources involved in the processes.

Executing a process requires skills that the participating role or the allocated resource
must have. To be able to define roles in a process-oriented manner, the processes must
be assessed and the requirements of the processes on the persons/systems involved be
specified. More precisely, requirements of persons or systems means the knowledge
and skills these persons or systems have. The evaluation of a skill is standardized by
an assigned evaluation scale.

Therefore, in the role diagram it is possible to depict processes and specific elementary
processes, represent the resources involved, record their skills or required skills, and
show their authorizations.
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Figure 4-115 Role Diagram
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The sample model displays the requirements of the elementary process of the role
(skills and authorizations) as well as the requirements of the elementary role of the
resource with regard to skills and authorizations.

The diagram is assigned to the respective elementary process and elementary role. By
assigning the diagram to the elementary process, the requirements of the underlying
process EPC (corresponds to the process reference model) can be viewed. Through the
assignment to the elementary role, the elementary role requirement of the resource
with regard to the resource's skills and authorizations can be viewed from the role
structure diagram.

4.4.1.8.10 Quick Model The Quick model model type enables you to model without
method restrictions. The Quick model contains the Quick object object type with over
30 different symbols. Relationships of the has relation with type can be created
between quick objects. Multiple connections of this type are allowed between two
objects.

4-98 Oracle Business Process Analysis Suite Method



Process View/Control View

The corresponding standard attributes can be maintained for models, objects, and
connections.

You can assign multiple quick models to all objects of any object type offered by the
ARIS Method. In addition, you can assign any number of models offered by the ARIS
Method to a quick object regardless of the model type.

You can transform Quick model model types and/or Quick object object types into
method-based models or objects using the Semantics Generator in Oracle BPA Suite.
4.4.1.8.11 c3 Method The c3 method model type describes the initial process approach

above the process level in a change management project.

The focus is always on the process to be improved. For each process examined, a
number of different objects are modeled that illustrate relevant information for the
project in list form. This includes information on:

= organizational aspects (e.g., process responsibility and substitute rules);

» tasks carried out to improve the process;

= KPIs by which the improvement in the process is measured;

= tools to be used to improve the process;

= activities planned to change the process in the near future;

= improvement potential of the process examined;

= skills needed to carry out the process;

= targets pursued by the project;

= currently used tools (software, methods, continuous training);

= tools recommended for process improvement and integration in the whole system.

The structure of the ¢3 method type is shown in the following diagram.
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Figure 4-116 Structure of a c3 Model
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You can draw a connection only between process/task and process owners, process
managers, or process supporters.

The other relationships are formed based on the position of the objects in the model.

In a ¢3 method model, the functions (processes/tasks) recorded later can be assigned
the corresponding process models, just like the organization elements are assigned the
corresponding organizational charts.

The Description/Definition attribute can be used for a short description of an object.
This attribute is evaluated by the c3-ProjectSheet.rsm report.
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4.4.1.8.12 Screen Design You can use a screen design during software design in Oracle
BPA Suite to specify the technical requirements of a dialog box or Web form.

In the Layout column, you determine the structure of the dialog box or Web form.
Designing a dialog box is very much like using a resource editor in a development
environment.

The graphic elements that can be placed in the Layout column include text boxes, spin
boxes, option buttons and check boxes, combo boxes, buttons, tree and list controls, as
well as bitmaps and static text. You can use the Tabindex attribute type to determine
the order in which the tab jumps to the various screen elements.

You can use the Data and Functions columns to place various data elements and
function objects. A represents connection type can be used to link the objects with the
data elements and functions that you edit.

Each screen design can be assigned to the corresponding screen object that is used in a
screen navigation model type or EPC. In addition, a screen design can also be assigned
to the entity type, cluster, complex object type, class, or function/IT function edited
with the screen.

The ScreenDesign.rsm report can be used to export the screen design information to a
text file. The text file can be edited in the C++ development environment.
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Figure 4-117 Example of a Screen Design for a Registration Dialog and Implementation in C++
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4.4.1.8.13 Screen Navigation In a Screen navigation model type, you can either specify
the structure of a screen that comprises several subscreens (e.g., a website with several
form fields or frames), or you can describe the transition between various screens. The
transition between the screens can be described in detail.

Example

You want to emphasize that a screen element has to be confirmed before the next
screen can be accessed. Assign the triggering screen element (of the screen design
model) to the screen using the contains connection. Then draw a connection of the
calls type from the screen element to the following screen.

It is also possible to show that navigation depends on events. When you exit a screen
various events can occur. For example, if a user has completed the registration page of
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an online shop, the registration can either execute successfully or fail. Depending on
the result, the user moves to the contents page of the catalog or is returned to the
registration page.

Figure 4-118 Example of Screen Navigation with Events
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4.4.1.8.14 Business Segment Matrix In the business segment matrix, the various markets
in which a company is active are shown in an overview and their significance for the
success of the company is visualized.

Each market is described by
the product or service offered and
the customer group that the offer targets.

Products and services (objects of the Product/Service type) are placed in the cells of
the first column of the business segment matrix. The target group (various
organizational elements) is placed in the cells of the first row. You define the market by
placing a business segment object in the cell where product row and target group
column intersect. Implicit relationships of the belongs to business segment type are
established between the product/service and the organizational element.

To emphasize the significance of a business segment, five different symbols are
available from almost unimportant to very important.

When modeling, you need to observe that each business segment can be placed within
the matrix only once.
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For each business segment, you can indicate its importance in terms of the company
strategy. A strategy describes long-term procedures that the company employs to
realize its goals and to gain competitive edge.

The following figure shows a business segment matrix from the healthcare field.

Figure 4-119 Example of a Business Segment Matrix
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Business segments can also be assigned an objective diagram. The target diagram
contains the goals set for the business segment as well as the processes and critical
factors supporting goal accomplishment.

The critical factors in the target diagram can be the basis of critical factor analysis if the
Success - Actual, Success - Target, and Success Competitor attributes are maintained in
the attribute type group of the same name. Success is evaluated by means of a
five-step scale from very low to very high.

To perform a critical factor analysis,

= use the context menu of the business segment to start Oracle BPA Suite report
(Evaluate/Report) and

= select the MCF_Analysis(Object).rso report script of the BPM group in the default
path of the Report Wizard.

The report is output in HTML format.
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Figure 4-120 Report
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Alternatively, you can start the critical factor analysis via the context menu of the
target diagram. Select the MCF_Analysis(Model).rsm report script.

4.4.2 Design Specification

4.4.2.1 Access Diagram

The relationships illustrated below between the objects explained in the design
specification descriptions of the other views can be included in the access diagram of
the control view. To render the illustration more transparent, the individual dual
relationships are dealt with separately.

4.4.2.1.1 Combining Functions with Data First, the information flows between application
systems types, module types or IT functions can be defined. For this purpose, an
information flow object is created between the corresponding application systems or
module types. In order to specify the information flow between system types in more
detail, an eERM diagram, a relational diagram, or a table diagram is linked with the
information flow object. The information flow objects may therefore be located either
at the requirements definition level, at the design specification level, or at the
implementation level.

illustrates an example.
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Figure 4-121 Information Flow between Application System Types
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Besides the information flows, input and output data of every application system type,
every module type and every IT function type can be expressed as data objects of the
requirements definition or the design specification. The direction of the arrows
indicates whether it is an incoming (input) or outgoing (output) data flow.

An example is shown in .

Figure 4-122 I/O Data at the Design Specification Level
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4.4.2.1.2 Combining Organization with Data The key tasks to be carried out when linking
data views and organization views at the design specification level are to define the
responsibilities of organizational units for company data objects and determining the
access privileges that essentially define which organizational units may access specific
company data.

The relationships thus established link the subject-related objects of the organization
view (organizational unit, position, person type, person, etc.) with data objects of the
relational diagram at the design specification level (relation, attribute, view).
Therefore, these relationships are also allocated to the control view's design
specification level.

In order to define the access authorizations for relations or individual fields the
relevant data objects can be assigned either positions or person types. This allows you
to stipulate that a certain position is authorized to access particular fields, but by
allocating person types, you can also define business rules such as this field may only
be accessed by department heads. illustrates an example.
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Figure 4-123 Access Privileges
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A definition of the responsibilities for the contents of a field or an entire relation is as
important as access authorization. For this reason, a second connection called is
responsible for can be drawn between the organizational units and the data objects in
the relational diagram. Unlike access authorizations, responsibilities for data objects
are mostly assigned to one position in the company only. Business rules similar to the
ones mentioned earlier can again be defined by allocating person types. Therefore,
these rules relate to the responsibility for a data object.

illustrates an example.

Figure 4-124 Definition of Responsibilities
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4.4.2.1.3 Combining Organization with Function The fact that the organizational aspects
are linked to the functional aspects defined at the design specification level basically
answers the following questions:

s Who (which organizational units, positions, people, etc.) is responsible for the
application system types and module types specified in the function view at the
design specification level, or who uses these systems?

= Which locations (organizational view) within the company use which application
system types or module types?

= Which platforms available in the company (hardware component types
(organizational view)) are suitable to run which application system types?

In order to answer the first question, connections can be drawn in the access diagram
between the organizational units of the organizational chart (organizational units,
positions, and persons) and the objects of the application system diagram (application
system type, module type, IT function, etc.). While doing this, the significance of this
relationship can be specified more precisely. We distinguish the following:

= An organizational unit may be responsible for an application system type as far
as the subject-related aspects are concerned.

= An organizational unit may be responsible for the development of an application
system type.
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= An organizational unit may be a user of an application system type.

The question of location may be solved by assigning locations from the organization
view to application system types, module types, and IT function types.

In the design specification we are not dealing with individual application systems in
the sense of individual licenses but with application system types. Therefore, no actual
application system locations are defined by means of this relationship (allocations of
this kind are realized at the implementation level), but the possible locations for a
particular application system type are pointed out.

The hardware component types available in a company are defined in the design
specification of the organization view. In the control view, the relationship between
these hardware component types and the application system types can be established.
This is how the hardware platforms which can run certain application system types,
module types, or IT function types are determined. At this stage, the desktop types,
operating system types, and DBMS types included in the function view can be
allocated to the hardware component types, as well.

The chapter on ARIS Method Items contains a list of all possible relationships
occurring in an access diagram.

shows examples of relationships.

Figure 4-125 Access Diagram (Excerpt)

is responsible for the development of

P Ps d.
Central DP ersiuir%_li Plant 11
Can run on
can be located at
052 s .
version 2.1 lBh';LF;Sﬁ
Can run on modet T,

4.4.2.2 Program Flow Chart

In the access diagram, you can create the relationships to the object types of the
organization view and the data view for the application system types, module types,
and IT function types, which have been specified in the application system type
diagram (see chapter 4.4.2.1). In this model type, you cannot directly represent the
allocation of functions of the requirements definition. This allocation is done in the
application system type diagram. Similarly, the possible chronological chain of events
of the application system types, module types, and the IT function types cannot be
illustrated directly. Strictly following the ARIS architecture, you can trace these links
only by navigating through a number of model types.

However, in the system design environment, model types (e.g., program flow charts
(PF), see page ) have been established that allow an integral view of all aspects of the
system design.

For this reason, Oracle BPA Suite offers the Program flow chart model type. It enables
you to model all relationships to application system types, module types, and IT
function types provided by the other model types of Oracle BPA Suite, regardless of
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the Oracle BPA Suite division into views. Moreover, you can display the
chronological-logical chain of events of the object types mentioned. For this purpose,
events are also provided in this model type. As with assigning functions and events in
the EPC, you can define module sequences in the program flow chart. In this context,
the event is seen as a trigger that activates module types or application system types.
Branches can be represented by the operators (rules) known from the EPC. Unlike in
an EPC, you can also define procedural sequences in the program flow chart without
having to insert additional events.

4.4.2.3 Program Flow Chart (PF)

The program flow chart (PF) serves to represent the procedural sequences of a
program. The processing sequences are shown by the relationships between the
objects. This diagram does not represent any data.

The following figure shows a simplified example of the procedural sequence of an
automatic teller. A strong implementation orientation is clear from the illustration of
the procedure sequences.

Figure 4-126 Example of a Program Flow Chart (PF)
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4.4.2.4 Screen Diagram

A screen diagram is used for describing screens during software development. The
goal is automatic derivation of screens from the screen diagram.

Therefore, screen diagrams display the structure and to a certain degree the
functionality of screen diagrams. From left to right and top to bottom, the screen
diagram's structure corresponds to the geometry of the interface described.

The central symbol is the "screen"; it corresponds to a window in Windows
terminology. This window can have several tabs (Page symbol). In general, the
interface can be divided geographically into areas using a table format (Section
symbol for a row, and Column symbol for a column). The Section and Column
symbols can be nested as desired in order to form complex interfaces. You can place
tables (Screen table symbol), text entry boxes (COT attribute symbol), graphics
(Bitmap symbol), and text descriptions (Text symbol) on the interface. Using the
Layout symbol you can assign display properties to the Screen, Page, Section,
Column, Screen Table, COT Attribute, and Text objects.

Additional symbols can be used to describe the screen interface.

shows an example of a screen diagram. shows the screen derived from this.

4-110 Oracle Business Process Analysis Suite Method



Process View/Control View

Figure 4-127 Example of a Screen Diagram
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Figure 4-128 Screen Derived from Screen Diagram
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4.4.3 Implementation - Access Diagram (Physical)

The questions considered in the design specification of the control view are also
relevant for the implementation level. However, we do not examine the object types as
at the design specification level, but real specimen of individual objects. For example,
we look at relationships between concrete application systems and organizational
units, and not the relationships between application system types and organizational
units.

The relationships illustrated in the following are modeled in the access diagram
(physical).

4.4.3.1 Combining Functions with Data

In order to find out which data flows between application systems occur, data flow
objects can be created between the application system objects of the function view.
Unlike the application system objects at the design specification level, these
application system objects are not equivalent to application system types but to
specific items (individual licenses). This means that application systems, modules, and
program element types can be interlinked by data flow connections. If you defined at
the design specification level that the SD Sales system version 2.1 module type can
exchange data with the MM Material management system version 1.2, the
implementation level represents that the specifically installed SD module, license
number 1234 exchanges data with the MM module license number 2352 and MM
module license number 34234. Both MM modules are of the MM Material
management system version 1.2 module type. This is illustrated in .
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Figure 4-129 Data Flow
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To specify in detail data objects exchanged between systems, corresponding model
types in the data view are assigned to the information flow objects.

Apart from the data flows between application systems, input/output data can also be
specified for every application system. There are two reasons for the relationships to
be represented in an access diagram (physical). In the first case, the data objects are
objects of the table diagram (table, field, view (physical)) located in the data view of
the implementation level. These data objects can be linked to application system
objects of the design specification or the implementation level via input/output
relationships. In the second case, the application system objects are concrete
application systems or modules of the implementation level, which are linked to
objects in the data view.

Therefore, the following general rule can be established:

If one of the object types participating in an input/output relationship originates in the
implementation level of the respective view, the relationships in the control view are
represented at the implementation level (access diagram (physical)), as well.

illustrates an example.

Figure 4-130 Input/Output Relationships
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4.4.3.2 Combining Organization with Data

The focus is on the same questions we dealt with in the design specification:
= Which organizational units are responsible for data objects?
= Who has access to which data objects?

= Which data objects are stored on which hardware components?
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In contrast to the relationships in the design specification, the relationships here are
established with the data objects shown at the implementation level of the data view.

This means that the responsibility for data objects is no longer defined for relations
and attributes of the relational diagram, but for the physical structures, i.e. tables,
fields and their specimens (table (specimen), field (specimen)).

To represent these dependencies, connections are drawn between the objects of the
organization view (organizational unit, position, person, etc.) and the table diagram's
objects mentioned earlier (table, field, view (physical), etc.) in the access diagram
(physical).

When a connection is drawn between the organizational units and the tables and
fields, the meaning of each relationship must be defined separately. Is responsible for
means that this particular organizational unit is responsible for the contents of the
respective table or field; accesses means that this particular position or person is
authorized access to the data objects shown.

In addition to the definition of access privileges and responsibilities you can use the
hardware component object (organization view /implementation) to define on which
hardware components that actually exist - and which can be uniquely identified using
the inventory number, for instance - certain information objects of the company are
located. For this purpose, the Hardware components object may be linked to
information objects at the implementation level (tables, fields, etc.), the design
specification level (relations, attributes), or the requirements definition level (entity
types, data clusters, etc.) in the access diagram (physical).

illustrates an example.

Figure 4-131 Assignments to Hardware Components
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4.4.3.3 Combining Organization with Functions

The relationships defined in the access diagram (physical) between objects of the
organizational view and the function view answer the following questions:

Which application systems already run on which hardware components and which
application system types could run on them?

In order to illustrate these dependencies, the is platform of and may be platform of
relationships can be modeled between the application system objects of the
implementation level (application system, module, program element, etc.) or those of
the design specification level (application system type, module type, etc.) and the
hardware components object type of the organization view.
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illustrates an example.

Figure 4-132 Hardware Component as Platform
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Which organizational unit uses a specific application system?

If users accessing certain application system types are defined at the design
specification level, we are able to define this relationship at the implementation level
for specific application systems (individual licenses). For example, it is possible that in
one company multiple licenses of the Oracle Business Process Architect application
system type are available with different configurations. By using an access diagram
(physical) you can show who is using which license. For this purpose, the
Organizational unit, Position, and Person object types may be linked with the
Application system and Module object types via the uses connection. illustrates an
example.

Figure 4-133 Users and Application System
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Which application systems are installed at which locations of the company?

In the design specification, the Application system type - Location relationship
defined which application system types may be situated at particular locations of the
company. In order to specify exactly where in the company the individual licenses
obtained for an application system type are used, you can link locations with the
Application system, Module, and IT function object types in an access diagram
(physical).

illustrates an example.
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Figure 4-134 Location Allocations
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All relationships available in the access diagram (physical) are summarized in the
chapter on ARIS Method Items.

4.5 Product/Service Modeling

Oracle BPA Suite provides various model types for describing a company's products
and services.

A product/service is generated in the course of a value creation process. It is the result
of a human act or a technical procedure. A product/service can be either an intangible
service or a concrete product.

Products can be a consumable product, a material type, an operating resource type, a
technical operating supply type, or a packaging material type. The trigger for the
creation of a product/service is always the need of an organizational unit or a
customer. A product is offered to the customer in the form of tangible goods.

A service is an intangible product that is produced and consumed simultaneously.

For example, providers of pure services are banks, insurance companies, and
government agencies.

The stronger the customer focus in the market segment of a product provider, the
more important it is for that provider to track and improve the services in the product
environment.

Therefore, the various Oracle BPA Suite model types are designed for describing both
pure products or services and combined products/services.

You can use the following model types for product/service modeling:
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Product/Service exchange diagram
Product/Service tree

Product allocation diagram
Product tree

Product selection matrix

1. Competition model

4.5.1 Product/Service Exchange Diagram

The Product/Service exchange diagram maps the creation of products/services and
their exchange within the company. A product/service can be either a service or a
product and is represented by a corresponding symbol. Products can include material
types, operating resource types, technical operating supply types, and/or packing
material types, all of which you are already familiar with (e.g., from the EPC (material
flow)). Products/services as input and/or output of functions can be connected with
the start and/or end events of these functions.

This product/service exchange between business management functions can be used
to advantage at an abstraction level between the value-added chain diagram and the
EPC. Along with the exchange relationships from a functional viewpoint, the exchange
relationships of products/services can be illustrated from an organizational viewpoint.
For this purpose, the Product/Service exchange diagram offers several modeling
options.

illustrates an example of a Product/Service exchange diagram.
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Figure 4-135 Example of Products/Services Exchange in a Software Company
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4.5.2 Product/Service Tree

Products/services can be viewed at different levels of abstraction. Therefore, it is
useful to store these relationships in a model showing the partial products/services
that make up a complete product/service. This static aspect is represented in the
Product/Service tree. For example, a complex product contains many different
modules, each of which has various component parts. Each of these items can be
understood as a product/service.
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The has relation with connection, which is also permitted between products/services
in the Product/Service tree, can be used to describe other kinds of dependencies.
These include the relationship between a consumer loan and the current account
through which the repayments are effected.

Substitution relationships to other products/services (e.g., (potential) replacement
products or services) can also be represented.

In the static model the relationships of the products/services to the (company)
objectives are also represented.

illustrates an example of a Product/Service tree.

Figure 4-136 Product/Service Tree
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4.5.3 Product Allocation Diagram

In addition to the general product/service diagrams that belong to the graphic
models, the product models offer the possibility of creating a more abstract
representation. The product allocation diagram is primarily used to analyze product
creation in public administration. Like the product/service exchange diagram, this
model type can be used to show which organizational units provide or use which
products, and which functions are required for the creation of the products, or for
which functions the products provide an input. In addition, the (legal) order basis of
each product is shown here. The objectives to be accomplished with the various
products can be represented as well.

shows part of a product allocation diagram for a public service.
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Figure 4-137 Example of a Product Allocation Diagram
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However, this model type can also be used to describe aspects relating to marketing
the product.

A simplified example using bank products describes these aspects:

The growth of the Internet and the rising number of private Internet users over the
past 10 years has been accompanied by the spread of online banking. At the same
time, the spending power of adolescents has increased, making them more important
as a target group.

As a result, the traditional checking account service is now being offered in different
forms:

For example, it can be offered as a senior citizen account, with the holder being
supported by the staff at a branch of the bank. This product is geared particularly to
older customers who are less familiar with the new technologies, attach importance to
personal support and advice from people they know, and are no longer very mobile
owing to their age. Above-average fees would probably be charged for such an
account.

At the other end of the scale, a current account may also be offered as a low-fee online
"teenager account". This product is aimed at youngsters aged between 12 and 20, who
are familiar with Internet technology but have a lower budget. The fees should
therefore be at the lower end of the range.

The following figures show product allocation diagrams for these two product
variants:
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Figure 4-138 Product Allocation Diagram - Current Account
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The Teenager account and Senior citizen account services have been created as object
variants of the checking account and are identified by the Sales product attribute. A
sales product is a product/service rendered by a company that is offered under
different names in different market segments. Generally, different marketing
instruments are used for the different sales products.

The ORACLE BPA SUITE Variants component can be used to develop any number of
sales products from a given product.

4.5.4 Product Tree

The purpose of the product tree is to analyze the composition of products in public
administration. This model essentially corresponds to the product/service tree,
although the possibility of modeling replacement products is dispensed with. The
product tree is located at the requirements definition level of the Product/Service
view.

illustrates an example of a product tree.
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Figure 4-139 Classification of the "Residents and Citizenship Affairs" Product Group
Using a Product Tree
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4.5.5 Product Selection Matrix

In the product selection matrix, the focus is on an organizational unit and the products
within its responsibility. The functions required for the products' creation can be
allocated to the products. The model is suitable as a starting point from which you can
navigate to organizational charts, product trees, and processes relevant to the creation
of products. An example of a product selection matrix is shown in .
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Figure 4-140 Product Selection Matrix of the Social Welfare Office
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4.5.6 Competition Model

This model supports analysis and evaluation of the competitive environment in which
the company competes. The industry structure strongly influences the strategies
potentially available to the company.

In this model it is possible to represent relationships between a company, the resulting
products and services, and market partners. It is also possible to represent which
clients are using which products and services, which products and services are
provided by suppliers, and which replacement products and services are offered by
(potential) competitors. Thus, a window on the competitive situation of the company
can be represented.

shows an example of a competition model.
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Figure 4-141 Competition in the Sports Car Market
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Unified Modeling Language in Oracle BPA
Suite

5.1 Introduction

UML (Unified Modeling Language) is an object-oriented modeling language. An OMG
(Object Management Group) working group standardizes the language it constructs.
UML is based on the object-oriented approaches of OMT, Booch, and OOSE.

UML model types in Oracle BPA Suite are based on the definition of the Unified
Modeling Language, which consists of the UML Summary, UML Semantics (inc.
UML Glossary), and UML Notation Guide documents, version 1.1. dated September
1997. Various extensions have incorporated concepts from more recent UML versions
into the ARIS Method. Up-to-date information on UML is located under

http:/ /www.omg.org or http:/ /www.rational.com/uml. Since Oracle BPA Suite UML
models are based on the standard and no official German translation of the standard
exists at this point, model types (diagrams), object types, relationship types, and
attribute types taken from UML have English identifiers, even in the German version
(interface language: German).

The UML model types can be found in the control view of the requirements definition.
The following model types are available: UML Activity diagram, UML Class diagram,
UML Collaboration diagram, UML Component diagram and UML Use case
diagram.

5.2 The UML Models

5.2.1 UML Class Diagram

The UML Class diagram model type maps the static relationships between model
elements such as class, object, and interface.

Classes are defined in the UML Class diagram. These can be assigned the relevant
operations (methods) and attributes via the has member relationship.

The quickest way to create has member relationships between a class already placed
in the model and a new operation or a new attribute is as follows:

Click on the Operation or Attribute symbol in the modeling toolbar.
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Move the mouse pointer over the desired class and click the left mouse button. The
new object is placed underneath the class. As is usual in UML, the has member
relationship created is invisible.

Additional important information on UML modeling support is located on the
Content tab of the Oracle BPA Suite online help via the following path:
Designer/Valuable Information/Models/UML Models.

The relationships that classes have with each other are modeled in the UML Class
diagram with the associates connection. The connection occurs directly between two
objects of the Class type for binary relationships. An inserted association depicted as a
diamond-shaped symbol is used to connect multiple relationships. If the Association
is itself a class, a link can be established with the supplies properties for connection.
The multiplicity of associates connections can be specified in the Multiplicity (Src) (=
source) and Multiplicity (Trg) (= target) attributes of the associates connection.

In UML, Aggregation and Composition represent special associates relationships.
They are specified via an entry in the Aggregation kind attribute of the associates
connection and represented by a small white (aggregation) or black (composition)
diamond symbol at the end of the associates connection. shows examples.

The Association class, which represents an association with class properties, has
been adopted from UML 1.4. Objects of the Class type can be assigned to an
Association class by means of an associates (multiple) type connection. This concept
can replace the association, class, and supplies properties for construct described
above.

Figure 5-1 UML Class Diagram - Associations
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The inheritance relationships between classes are represented by the generalizes
relationship and expressed as a triangular symbol. Attributes and operations of a
superior class are passed on to subordinate classes. illustrates an example.
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Figure 5-2 UML Class Diagram - Inheritance Relationships
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Additional model elements available in the UML Class diagram are Packages used for
classifying model items, Notes for remarks, Objects for Class instances, and
Interfaces. An interface depicts a class interface (supports connection). By calling the
interface (calls connection), other classes use the class provided by the interface.

Other additions from UML 1.4 include:
s The Enumeration literal, which defines the possible enumerations of a class.

»  The Parameter, which can be assigned to an operation as an Input/Output
parameter.

= The Constraint object, which can be used to display restrictions for various model
elements.

5.2.2 UML Use Case Diagram

In a UML Use case diagram, application cases (use cases) and the actors involved in
the use cases are described. Actors are users who use an application system to perform
their tasks. The UML Use case diagram describes a system's external behavior from the
user’s perspective. In Oracle BPA Suite, actors are depicted as special symbols of the
following object types:

= Person type
= Application system type
= Person

s Position

Unified Modeling Language in Oracle BPA Suite 5-3



The UML Models

s Group

Organizational unit

Actors and use cases can be associated with each other using communicates with or
can support type relationships. Relationships of the communicates with type express
the fact that the actor carries out the use case. Relationships of the can support type
express the fact that the actor may be called upon to help carry out the use case.

Relationships between use cases are established with a generalizes relationship,
whose connections are represented by a triangular head. The desired semantics can be
assigned to the Stereotype attribute of this relationship. The UML standard suggests
the Extends and Uses stereotypes to do this. Extends represents an extended
relationship in which one use case extends the application of another use case (e.g., in
exceptional situations). Uses represents a uses relationship. In this case, the use case
uses the application case description of another use case, so that it can be reused.
shows a typical model of a use case diagram. The Package and Note object types are
also available in the UML Use case diagram.

The following model elements have been integrated from UML 1.4:
= Association, used to show association relationships between use cases and actors.

= Extension point, used to describe the extension options of a use case in more
detail.

= Constraint, used to display the constraints for various model elements.

Figure 5-3 UML Use Case Diagram
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5.2.3 UML Activity diagram

A UML Activity diagram describes the process as a sequence of activities. In UML,
activities always refer to objects. Accordingly, activity diagrams are allocated to a
class, an operation, or a use case and must describe the respective internal process.

Since activity diagrams are considered to be a special form of state machines, the
sequence of an activity diagram must begin with an Initial state and end with a Final
state. Activities represent a state with an internal action and one or more outgoing
transitions. The transitions are represented by connections producing relationships
between the activities. Activities may have simple relationships with other activities
as well as multiple incoming and outgoing relationships:

Several outgoing conditions can be formulated as Decision conditions (diamond).
Modeling a condition with the Decision symbol is optional; alternatively, users could
simply model several outbound connections. It is recommended that the condition in
the Connection role attribute of the is predecessor of or activates relationship
connections be maintained and shown in the model.

The Split/Synchro symbol (vertical or horizontal line) can be used to activate several
subsequent activities at the same time, or to make the activation of an activity
dependent on the transitions of several preceding activities.

Activities may assume specific object states and as a result create specific object states.
Object states are represented by the Object state object type, which possesses has
input or has output connections (dashed arrows) as relationships with activities.

UML depicts the organizational responsibility for executing activities using so-called
"Swimlanes". A Swimlane is a column listing all activities for which an organizational
unit is responsible. The Oracle BPA Suite UML Activity diagram includes a predefined
table with two rows for this purpose. The organizational unit in charge (an Internal
person, a Position, a Person type, an Organizational unit, or a Group) is placed in the
top row; the bottom row is for Decision, Split/Synchro, Object state, and Note.

shows a UML Activity diagram with the relevant components.
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Figure 5-4 UML Activity diagram
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5.2.4 UML Statechart Diagram

Like UML Activity diagrams, UML Statechart diagrams depict state machines and
describe a similar situation. However, the statechart diagram focuses on object states.
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It describes the sequence of states that an object can assume in the course of its

existence. Furthermore, it can contain actions related to the state. These actions either
are prerequisites for the entry of a state (entry/), are executed during the state (do/), or

are executed upon leaving the state (exit/).

The Oracle BPA Suite UML Statechart diagram provides the State symbol. State
transitions, also called transitions, serve as directed connections (has transition to) to
link the states. As with the UML Activity diagram, a statechart must begin with an

initial state and end with a final state. shows a UML Statechart diagram.
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Figure 5-5 UML Activity diagram
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5.2.5 UML Collaboration Diagram

The UML Collaboration diagram represents the interactions between objects that
occur in the form of message exchanges. Objects represent specific examples of
classes. They are also called instances. Message exchange is modeled using an
interacts with relationship. The exact meaning of an interacts with connection is
provided by the occurrences of the Condition, Message number, Operation and
Parameter attributes. These attributes function as follows:

Condition:Indicates a condition in the form of other messages that must be sent
before the current message can be sent. The other messages and their respective
message numbers are indicated in list format. If no other prerequisite messages exist,
the condition becomes unnecessary. Enter a slash (/) at the end to separate the
Condition from the Message number.

Message number:A unique message number in the model. Messages are sorted in
ascending order. If an operation currently processing a received message sends several
additional messages, the old number is supplemented with a "subnumber" separated
by a full stop (e.g., an operation receives message 3.4 and sends two messages with the
numbers 3.4.1 and 3.4.2). Enter a colon (:) at the end to separate the Message number
from the Operation.

Operation:Specifies the operation of the class of an object to be executed.

Parameter:Specifies the parameter list for the operation called. Enclose the parameter
list in parentheses.

Place these attributes on the connection in the sequence specified.
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Figure 5-6 UML Collaboration Diagram
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5.2.6 UML Component Diagram

UML has the capability to depict in model form implementation-relevant aspects, such
as the code structure (component) and the system runtime structure (deployment).
Oracle BPA Suite provides the UML Component diagram for this purpose.

Components are items that form units at the time they are compiled or linked, or
during system operation (e.g., executables). The first type of relationship between
components represents the physical structure of the components. A component can be
contained in another component. This is shown by a contains connection between the
components. The second type of relationship between components is the call
relationship. One component calls another via an interface, which is symbolized by a
small circle. The component containing an interface is connected with a supports
relationship (single dash), and the component using the interface is connected via a
calls relationship (dashed arrow).

The component configuration can be specified during runtime (deployment). For this,
the components are grouped and allocated to packages (also called nodes).
Assignment follows by a contains connection between a component and its package.
It is also recommended that the components be placed graphically in the Package
objects.

shows an example of a UML Component diagram.
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Figure 5-7 :Example of a UML Component Diagram
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5.3 Integration of UML Models and Other Oracle BPA Suite Models

5.3.1 Fundamental Relationships between Models

The various models in Oracle BPA Suite are related to each other. In addition to direct
modeling of connections between objects, modeling provides two basic mechanisms
for depicting these relationships:

The first option is that the same objects can be used in different models. For example,
the Function object type exists both in the EPC and the Function tree. The same object
types may be depicted by different symbols and symbol names in different models.
This is usually the case when icon depiction and name are required by one method
(e.g., UML), but object types with the same semantics also exist in other model types.
For example, functions (of the EPC, Function tree, etc.) and Operations (in the UML
Class diagram) have different symbols, but they represent the same object type.
Therefore, the same object may occur both as a Function and as an Operation. Its
attributes are identical in all models. Identical objects can be created using Copy and
Paste or by creating an object with the same name as an existing object (in the Object
Selection dialog box).

The second option is to assign a model to an object (create the object assignment in
the Properties - Object dialog box, Assignment tab). In principle, the object
specification can be defined in more detail with the assigned model.

Conformity between UML and Oracle BPA Suite objects:

The object type identity of Operation and Activity is derived from the identity of the
object types for Activity and Function, as well as Operation and Function. The same
applies to State and Object state.

Relevant objects in UML diagrams can have the following assignments:
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Table 5-1 UML Objects
UML Obijects Assignable Models
Class Quick model, EPC (all forms), eERM, Technical terms model, IEF data model, OMT Class

Operation/Activity /Function/Use
Case

Attribute/ERM attribute

State/Object State /Performance

Package

Actor/Person type/Application
system type/Organizational
unit/Group /Person/Position

Decision/Split/Synchro/Rule

description model, OMT Dynamic model, Program flow chart, SeDaM model, UML
Activity diagram, UML Class diagram, UML Statechart diagram, Access diagram, Access
diagram (physical)

Quick model, DW transformation, e-Business scenario diagram, EPC (all forms), Function
tree, Function allocation diagram, Industrial process, Information flow diagram, Material
flow diagram, Office process, Program flow chart, Process selection matrix, RAD, Role
diagram, System attributes, UML Activity diagram, UML Collaboration diagram, UML
Use case diagram, PCD, PCD (material flow), Value-added chain diagram, Objective
diagram

Quick model

EPC, EPC (material flow), Function tree, Industrial process, Product/Service exchange
diagram, Performance exchange diagram (graphic), Product/Service tree, Product/Service

tree (graphic), Office process, Product selection matrix, Product tree, Product allocation
diagram, Process selection matrix, UML Statechart diagram

UML Activity diagram, UML Class diagram, UML Collaboration diagram, UML
Component diagram, UML Statechart diagram, UML Use case diagram

Application system type diagram, Quick model, Yearly calendar, Organizational chart,
Program flow chart, Program flow chart (PF), UML Class diagram, UML Component
diagram, System attributes, Shift calendar, Knowledge map, Access diagram

Rule diagram

5.3.2 Relationships between UML Models

This chapter describes the recommended relationships for the possible connections.

5.3.2.1 UML Class Diagram and UML Activity Diagram

The class of a UML Class diagram or UML Class description diagram can be
assigned a UML Activity diagram to model an internal process. The operations of the
class can then be used as an activity in the UML Activity diagram. A UML Activity
diagram can also be assigned to an operation.

5.3.2.2 UML Class Diagram and UML Statechart Diagram

The class of a UML Class diagram or UML Class description diagram can be assigned
a UML Statechart diagram for modeling individual states of the class. The states of
the UML Statechart diagram can be identical to the Object states of a UML Activity
diagram that is also assigned to the class. The Operations of the Class or the
Activities of the UML Activity diagram should be maintained as values for the
Connection role attribute of the connections (has transition to) between the states.

5.3.2.3 UML Class Diagram and UML Collaboration Diagram

UML Collaboration diagrams show the interaction between object instances (object).
Therefore, modeling the relationships of the objects to the object classes (class) of the
UML Class diagrams is recommended. For this purpose, a relationship needs to be
created using a has instance connection between a class and the respective objects in
the UML Class diagram or UML Class description diagram. After its allocation
between class and instance, the object can be used in a UML Collaboration diagram.
The names of the operations in the specification of the interacts with connection
(Operation attribute) between the objects must be defined as an operation of the
associated class in a UML Class diagram or UML Class description diagram.
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5.3.2.4 UML Use Case Diagram

The use cases of a UML Use case diagram can be organized hierarchically. They can
consist of additional (sub-) use cases. This relationship is enabled by the assignment of
a UML Use case diagram to a use case.

A UML Activity diagram or UML Collaboration diagram can also be assigned to a
use case to model the process.

5.3.3 Relationships to Other Oracle BPA Suite Models

Integrating UML's object orientation and the process orientation of business process
modeling was the primary focus of our consideration of relationships to other Oracle
BPA Suite models. Therefore, the integration of the UML Class diagram in the
event-driven process chain (EPC) deserves special emphasis. The EPC is used for
modeling processes, particularly in connection with business processes. A detailed
description is located in: IWI vol. 144 - Loos, P., Allweyer, Th.: Process Orientation
and Object-Orientation - An Approach for Integrating UML and Event-Driven
Process Chains (EPC), Publication of the IWI, Saarbriicken 1998,
http://www.iwi.uni-sb.de/iwi-hefte/heft144.zip.

5.3.3.1 UML Class Diagram and EPC

The EPC contains many object types that are also used in UML models. In addition, as
described in chapter , some objects in the EPC are of the same object type as the UML
objects, only different symbols are used.

Classes can be used in an EPC using the is input for and has output connections as an
information source and information target for functions. If a less or more detailed
description of input and output is desired, the input and output relationship from
function can also be created to package and attributes. Thus, no physical reading or
writing is depicted, but subject-related creation or use of information.

A function can be implemented using one or more operations of a class. To do this,
functions and operations may be connected with the calls connection or, because of
object type identity, functions may be used directly as operations in the UML Class
diagram.

An EPC can be used to describe the processing sequence within a class or an
operation. EPCs can be assigned to both object types for this.

5.3.3.2 UML Statechart Diagram and EPC

The states in the UML Statechart diagram can be used in an EPC either as an Object
state symbol or as a Performance symbol. These symbols can be assigned to the
functions using the has output of and is input for connections. Because events can
also represent object states, there may be semantic redundancy if all object states are
modeled in an EPC. If both the event and the object state or performance are to be
modeled despite this, semantic equivalency can be represented using a corresponds to
connection.

5.3.3.3 UML Use Case Diagram and EPC

Users who wish to use UML Use case diagrams can make the connection to the EPC
processes in two ways:

Describe the process in a use Case with an EPC that is assigned to the use case.

Specify the function of an EPC in more detail using a UML Use case diagram. The
UML Use case diagram is assigned to this function.
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When you model actors in a UML Use case diagram, it is important that the object
type identity of actors and the various organizational elements and the application
system type are used to ensure consistency with the procedural organization in the
EPC organizational structure (e.g., in the organizational chart).

5.3.3.4 UML Activity Diagram and EPC

The process description contained in a UML Activity diagram can also be described
with an EPC. This has the advantage of allowing the full potential of the EPC to be
exploited. If both model types are used redundantly to represent the same factual
information, the redundancy should be kept to a minimum by the use of the same
objects in both models (e.g., Organizational unit) or by using object type identity in
the case of different symbols (e.g., Activity and Function). Content can be copied
(using Copy and Paste) from the EPC to the UML Activity diagram and vice versa,
making it easier to handle both models simultaneously. The symbols for Activity and
Function change automatically when copied. However, model content can be copied
only into object types that are available in the other model type. Because the EPC has a
large number of object types, a large portion of its modeled semantics (e.g., all
information carriers such as File, Document and Expertise, and the detailed
organization allocation of functions, etc.) may be lost in a transfer to a UML Activity
diagram.

5.3.3.5 UML Class Diagram and eERM

If information systems for requirements definitions designed with an object-oriented
perspective need to be implemented using relational database management systems,
the data structures can be modeled most effectively with entity relationship models in
the eERM. For this, classes of UML Class diagrams can be assigned with eERMs and
the ERM attributes can be reused as attributes to describe the class.

5.3.3.6 UML Use Case Diagram and EPC

If UML Use case diagrams must be used in conjunction with an EPC, the
recommended procedure is to model the process within a use case by assignment of
an EPC.
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Methods for Knowledge Management

6.1 Introduction

The objective of knowledge management is the systematic control of knowledge, an
increasingly important company resource. It encompasses development, monitoring,
support, and improvement of strategies, processes, organizational structures, and
technologies for effective knowledge processing within a company. This includes all
activities relating to acquisition, preparation, transmission, and utilization of
knowledge. These knowledge management activities generally do not occur in
isolation; they occur primarily in the operational and scheduling business processes of
the company. Hence, an integrated view of business processes, knowledge processing,
organizational structures, information systems, etc. is needed.

Most of these aspects can be depicted using older ARIS Methods (e.g., EPCs,
organizational charts, function allocation diagrams, eERMs, etc.). However, if we want
accurate representation, analysis, and improvements of knowledge management, we
need additional means of representation to identify and structure the content of
relevant knowledge categories, to describe the distribution of knowledge within an
organization, and to model knowledge creation and utilization in business processes.

For this reason, two new object types, Knowledge Category and Documented
Knowledge, and two new model types, Knowledge Structure Diagram and
Knowledge Map, have been added. Furthermore, existing model types for the
representation of business processes (EPC, PCD, Office Process, etc.) were extended to
include constructs for handling knowledge creation and utilization. The new object
and model types are fully and methodically integrated into the most important model
types of the requirements definition (such as, eERM, organizational chart, and function
tree models), ensuring an integrated perspective. For example, this would enable
models from a business process optimization project to be used to analyze and
improve knowledge management. The knowledge structure diagram is located in the
requirements definition data view. The knowledge map, like the extended model types
for business process modeling, is situated in the requirements definition control view.

6.2 Object Types for Modeling Knowledge Processing

6.2.1 Knowledge category

The Knowledge category object type, represented by an oval thought bubble (see ),
illustrates an object with content referring to specific knowledge. Examples of
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Knowledge categories include project management knowledge, specific industry
knowledge, specific technology knowledge, customer and competitor knowledge, etc.
These categories assist in classifying the knowledge a company possesses or needs.

Knowledge placed in a particular knowledge category could be implicit knowledge,
that is, knowledge that cannot be fully documented, employee or group knowledge in
the form of skills, or explicit knowledge that can be documented in the form of a
description or technical drawing. Knowledge categories often contain both. For
example, project management knowledge could include both project managers'
experiences and tips in a project management handbook.

In addition to general attributes like Description, Remark, Source, etc., the following
specific attributes serve to describe knowledge categories in more detail:

Table 6-1 Attribute Name

Attribute Name Value Range Description/Example

Updating frequency Enumeration type: hourly,  The updating frequency describes how often the knowledge of the
daily, weekly, monthly, relevant category must be refreshed to be up-to-date. For example,
annually, seldom, never basic trigonometry knowledge needs to be refreshed rarely or, for

practical purposes, never, whereas knowledge of certain stock prices
must be updated daily or even hourly.

Significance Percentage: 0..100 The significance of the knowledge category for the company can range
from 0% (totally unimportant) to 100% (extremely important).

Degree of coverage Percentage: 0..100 The current degree of coverage for the relevant knowledge in the
company can range from 0% (not covered at all) to 100% (maximum
possible coverage). If the degree of coverage of a knowledge category
is to be represented by a particular organizational unit or person, use
the appropriate attribute of the disposes of connection type in a
knowledge map.

Knowlegde advantage Percentage: 0..100 The relative lead of your company over the competition in terms of
knowledge can range from 0% (the competition has the greatest
possible advantage over your company) to 100% (your company has
the greatest possible advantage over the competition).

Knowledge usage Percentage: 0..100 The degree of utilization of a particular knowledge category can range
from 0% (relevant knowledge not utilized at all) to 100% (optimal
utilization of relevant knowledge).

Desired degree of Percentage: 0..100 The desired degree of coverage for relevant knowledge can range from
coverage 0% (not covered at all) to 100% (maximum possible degree of
coverage).
Future significance Enumeration type: sharply ~ Future significance depicts the expected tendency of a knowledge
falling, falling, stable, rising, category to change in significance for the company.
sharply rising
Structural change speed ~ Percentage: 0..100 The structural change speed is a measure of how quickly the methods

applied to acquire relevant knowledge must change (0%: no change,
100% maximum change speed).

These attributes are used to assess the relevant Knowledge Category in terms of the
company. They can therefore be used as a basis for identifying important or urgent
measures to improve your own knowledge management. It is often helpful to display
such values graphically. Copying and pasting the values from the Attributes window
into a table calculation program that can create the desired models is a simple way to
do so. For example, a bar graph comparing the current and desired Degree of
coverage for the Knowledge categories under consideration could be generated.

6.2.2 Documented knowledge

Unlike the Knowledge category object type, which can include implicit and explicit
knowledge, the Documented knowledge object type concerns itself exclusively with
Knowledge categories that are explicitly documented, or are at least capable of being
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documented in principle. An example of this type of knowledge is knowledge on
using software that is documented in a manual. When categorizing knowledge into
knowledge categories, differentiating between general knowledge categories and
documented knowledge helps to identify the possibilities and limitations of
information system support for knowledge processing, as only documented
knowledge can be electronically stored, transmitted, and processed.

The Documented knowledge object type is indicated by a rectangular thought bubble.
It contains the same specific attribute types as the Knowledge category object type
(see page -).

6.3 Model Types for Modeling Knowledge Processing

6.3.1 Knowledge structure diagram

Using a knowledge structure diagram, knowledge categories can be placed into
subgroups based on their content. An example of this is shown in . A knowledge
category can include other knowledge categories as well as documented knowledge.
Documented knowledge can also be divided into several documented knowledge
subcategories. However, it cannot include any general knowledge categories.

Figure 6—1 Knowledge structure diagram
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For documented knowledge, a knowledge structure diagram can show the
information media on which the knowledge is documented, or which information
objects in a data model or classes of an object-oriented system are used to document
this knowledge. Finally, the types or classes of application systems that are used to
manage the knowledge can also be modeled.

6.3.2 Knowledge map

A knowledge map depicts the distribution of various knowledge categories within an
organization. Various object types in the organizational view (e.g., Organizational
Unit, Position, Person, Location, Group) can be connected to knowledge categories
using disposes of connections. In addition to the fact that a particular person or
organizational unit has knowledge in a particular category, the degree of coverage can
also be specified. The disposes of connection contains the Degree of coverage
attribute, which can express the degree of knowledge coverage in the selected category
for the relevant organizational unit as a percentage. A value of 100% stands for
maximum coverage, and a value of 0% means that absolutely no knowledge in the
category mentioned exists. This is equivalent to a completely non-existent connection.
In addition to this quantitative measure, it is possible to view a qualitative evaluation
in the form of a graph. This is the purpose of the Coverage quality connection
attribute, which can assume the values of Low, Average, High, and Maximum. This
information can be viewed using graphic symbols on the connections as shown in .
There is no direct connection between the values for the Degree of coverage and
Coverage quality attributes. If both attributes are used, it is advisable that the
qualification low be used for a degree of coverage of up to 25%, average for 25-50%,
high for 50-75%, and maximum for 75-100%.

Figure 62 Knowledge Map - Relating to Organizational Units
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The knowledge map shown in has a structure that is organizational unit-oriented, i.e.,
all relevant Knowledge categories are given for each organizational unit. Of course, it
is also possible to select the Knowledge categories as the central view and model the
relevant organizational units around them. The navigation options in Oracle BPA Suite
(Relationships tab in the Properties - Object dialog box) make it easy to find the other
connections for an organizational unit or Knowledge Category in both cases. A matrix
representation is often used for knowledge maps. The matrix representation can be
achieved by arranging several occurrences of the same knowledge category in column
format as shown in . In this example, only the names of the Knowledge categories
displayed at the top are given, much like in the header of a table. For the other
occurrences, the name above the attribute placement is omitted. This figure also shows
an alternative visual representation for differing degrees of coverage: the Knowledge
categories are scaled in different sizes.

Figure 6-3 Knowledge Map - Matrix Representation
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When allocating knowledge categories to specific employees, be aware that the
collection, documentation, and particularly the electronic processing of such
employee-related data are subject to many restrictions due to laws and company
agreements. These must be complied with when creating, using, or distributing this
type of knowledge map.

6.3.3 Representation of Knowledge Processing in Business Processes

The utilization and creation of knowledge in the company's business processes is
modeled with the model types for the representation of business processes (EPC, EPC
(material flow), Office process, Industrial process, PCD, PCD (material flow)). The
Knowledge category and Documented knowledge object types are now available in
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these model types. It is possible to specify which kind of knowledge (general or
documented) is necessary to perform a function and note which knowledge is created
and/or documented when the function is actually performed. This type of
representation allows business processes to be studied in terms of the knowledge
processing involved. For example, gaps in necessary knowledge can be discovered.
Besides, the qualification profile needed to perform a function can be determined.

Figure 6—4 Knowledge Processing in an EPC
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The purpose of this chapter is to assist you in finding the right Oracle BPA Suite
support for specific business management problems. Therefore, the chapter has been
divided into use case scenarios (subchapters).

For each use case scenario the meaning of each scenario or the activities that are

normally performed in the respective scenario are briefly described. Subsequently,
typical tasks occurring in the scenario are described. For each task it is shown how
ORacle BPA Suite can be used to solve the task.

The following table gives an overview of the use cases described along with the model

types used:

Table 7-1 Scenario

Scenario

Scenario Tasks

Model Types

General company documentation (see

page-)

Database management/data
warehousing (see page -)

Groupware (see page -)

PC hardware and network management
(see page -)

Process cost management (see page -)

Quality management (see page -)

Reorganization measures (see page -)

Documentation of business objectives
Documentation of the company's value
added Documentation of the
organizational structure Documentation
of company functions Process
documentation Process warehousing

Data structuring/database design
Database administration/access
administration

Integration of Lotus Notes and Oracle
BPA Suite

Identification of IT infrastructure
requirements Documentation of IT
infrastructure Access privileges

Description of process and organizational
structures Cost center analysis Process
calculation

Development of QM documentation
Certification procedure Certification
documents

Project documentation Reorganization
implementation

Objective diagram Value-added chain
diagram Organizational Chart Function
tree Office process Industrial process EPC
PCD

ERM SeDaM IE data model Relations
diagram Table diagram Class diagram
Class description diagram

Network topology Network diagram

EPC PCD Organizational Chart CD
diagram Cost category diagram

Product tree Product Selection Matrix
EPC PCD Office process diagram
Industrial process diagram Value-added
chain diagram Structuring model
Organizational Chart

Value-added chain diagram EPC
Organizational Chart Product model
Performance model Objective diagram
PCD
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Table 7-1 (Cont.) Scenario

Scenario

Scenario Tasks

Model Types

Software development and introduction
(see page -)

Knowledge management (see page -)

Workflow management (see page -)

Project documentation Specification of
application systems and modules
Description of IT processes System
interface development

Knowledge map or yellow page
Categorization of knowledge Processing
knowledge in business processes

Process customizing of workflow
management systems

Value-added chain diagram
Organizational Chart EPC Use case
diagram Application system diagram
Application system type diagram
Program flow chart Screen diagram

Knowledge map Knowledge structure
diagram EPC PCD Office process
Industrial process Function allocation
diagram

Privileges diagram EPC Function
allocation diagram Application system
diagram Application system type
diagram

7.1 General Company Documentation

Company characteristics, such as processes, structures, and data can be documented in
suitable form for training, presentation, and evaluation purposes of any kind. The
most important tasks of company documentation are briefly described below.

Task: Documentation of business objectives

Oracle BPA Suite support: Objective diagrams can be used for hierarchical alignment

of business objectives and associated critical factors.

Task: Documentation of the company value addedThe identification of the functions
involved in value-added activities of a company is the basis for many corporate

decisions.

Oracle BPA Suite support: The company functions involved in adding value can be
displayed using the value-added chain diagram. This model demonstrates the
sequence of consecutive functions, as well as superior and subordinate functions.

Task: Documentation of the organizational structure

Oracle BPA Suite support: The structure of an enterprise can be documented with
organizational charts showing the hierarchy and relationships of organizational units.

Task: Documentation of company functions

Oracle BPA Suite support: A function tree can display an overview of a company's
individual functions. The functions are divided into object-oriented, process-oriented,
or execution-oriented functions.

Task: Process documentation

Oracle BPA Suite support: Depending on the industry sector or process type, business
processes can be recorded in Office process or Industrial process diagrams without
you having to resort to methods knowledge.

Task: Process warehousingProcess warehousing is the systematic recording, storage,
and maintenance of business process knowledge in a repository.

Oracle BPA Suite support: For the modeling of process knowledge in decentralized
units, we recommend the use of Office and Industrial process diagrams, since
operational employees generally do not have methods expertise. On the other hand,
for maintenance and administration in the central model repository, we recommend
converting the models into EPCs, enhanced by documents, images, and videos, so that
the models can be used in more demanding evaluations, such as simulation or process
cost management.
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7.2 Database Management/Data Warehousing

By storing company data in databases, redundant data storage is reduced and
program-independent access to data used across the company is enabled. Data
warehousing ensures quality, integrity, and consistency of the underlying data. The
term "data warehouse" generally designates a database isolated from the operational
IT systems and serving as a company-wide data basis for all forms of management
support systems. It is characterized by strict separation of operational and
decision-supporting data and systems. The focus of the data warehouse concept lies in
efficient provision and processing of large amounts of data to carry out evaluations
and analyses in decision-relevant processes.

Task: Data structuring/database designThe structure of databases is determined by
the underlying data models.

Oracle BPA Suite support: The most widely used method of data modeling is the
entity relationship model (ERM), which serves as the basis for the implementation of a
relational database. Product and/or company-specific modifications of the ERM are
the SeDaM (semantic data model) as a notation by BASF AG, and the IEF data model
(information engineering facility) for data modeling of the CASE Tool by Texas
Instruments Inc.For a concrete description of logical data structures the relations
diagram can be used, which is based on the data structures designed in the ERM.The
tables and fields of a database system are described by the table diagram.
Object-oriented database systems can be designed using the Unified Modeling
Language (UML) or the Object Modeling Technique (OMT). In UML, the class diagram
can be used to show the static data relationships, while the class description diagram
enables an additional representation of attributes, objects, interfaces, etc.

Task: Database administration/access administrationAssignment of users and system
administrators to database systems.

Oracle BPA Suite support: The access diagram can be used in conjunction with
relations and system components to determine the access privileges that
organizational units, positions, and people have for the database system.

7.3 Groupware

Groupware is a technology that supports working in a team. An important
characteristic of groupware is that a group of users completes jobs jointly and uses
software to work on them in an organized way. A distinction is made between
workgroup computing (coordination of workgroups), collective writing (compiling of
joint documents), and group decision support systems (decision-making support for
groups).

Task: Integrating Lotus Notes and Oracle BPA SuiteThe Oracle BPA Suite and Lotus
Notes systems are suitable for different types of documentation. While the advantage
of Oracle BPA Suite lies in its ability to display the connections between different
aspects, such as processes or organizational structure in a simple and convenient way
using graphics, and to provide comprehensive analysis procedures, Lotus Notes
allows the user to efficiently manage complex text documents, such as work
instructions and forms. It is advisable that you use and integrate both forms of
documentation.

Oracle BPA Suite support: With Oracle BPA Suite - Lotus Notes Connectivity, it is
possible to refer to a related document, view, or database in Lotus Notes using a link
from any object, model, group or database in Oracle BPA Suite.For certification and
training purposes, it is advisable that process descriptions be maintained in Oracle
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BPA Suite and work instructions and forms in Lotus Notes.For managing Oracle BPA
Suite models, you can use the Lotus Notes cataloging and retrieval function.

7.4 PC Hardware and Network Management

Network management is the control, monitoring, and coordination of all (distributed)
resources (data networks, processors, data, and applications) that enable
communication in a computer network.

Task: Identification of IT infrastructure requirementsBased on an existing
organizational structure, communications and information system infrastructures to
support it efficiently are derived.

Oracle BPA Suite support: The requirements of the organizational structure of
information systems can be mapped using the network topology model type. The
representation of application systems, network types, and hardware components does
not consist of individually identifiable specimens (e.g., PC with inventory number
3423), but it is a typification according to similar technology.

Task: Documentation of IT infrastructureThe tasks is to display an existing or planned
installation of an IT infrastructure with specific hardware components, networks, and
application systems.

Oracle BPA Suite support: An IT infrastructure can be portrayed using a network
diagram as a concrete implementation of a network topology.

Task: Access privilegesThe task is to demonstrate which applications and users have
access to which data and in which way.

Oracle BPA Suite support: The access diagram can be used to describe which
applications or application modules have what kind of access (write/read /modify) to
data and information carriers, and if the data acts as input or output. Furthermore, it
can depict which user privileges and views specific users or user groups have for the
applications or application modules.

7.5 Process Cost Management

By recording and allocating the costs arising from the commercial provision of
products and services, cost accounting provides a scheduling basis and a control
instrument. Due to changes in the cost structures, in particular to the increase in
overhead costs, traditional cost accounting methods are being replaced by process cost
management. Process cost management determines the costs of processes across cost
centers. Budgeting, cost transparency in the indirect performance areas, pricing, and
support in make-or-buy decisions are the main advantages of process cost
management.

Task: Description of process and organizational structuresDetermines the processes to
which process cost management applies and describes cost centers.

Oracle BPA Suite support: Processes are mapped with standard model types (e.g.,
EPC and PCD). For process cost management, maintenance of time attributes and
assignment of organizational units are important.The company organization is
described in an organizational chart, in which the organizational units correspond to
cost centers (with the cost rate and performance attributes).

Task: Cost center analysis

Oracle BPA Suite support: For cost center utilization, cost drivers defined in a CD
diagram are available.The calculation can be performed for any number of cost
categories. The cost category structure is depicted in a cost category diagram.In
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addition, it is necessary to create a cost category table and a functions table, in which
the objects to be analyzed are described.

Task: Process calculation

Oracle BPA Suite support: A complete cost center analysis with determination of
process cost rates is a prerequisite. No additional models have to be maintained to
perform process calculation. The results are shown in a calculation table.

7.6 Quality Management

The term "Quality Management" (QM) applies to all activities that define a company's
quality policy, objectives, and responsibilities. The means for implementing these
activities include quality planning, quality control (process management), quality
assurance, and quality improvement (quality enhancement).

Task: Development of QM documentationTo ensure the quality of products and
processes within a company, adequate documentation has to be prepared that enables
the company to evaluate, compare, and improve products and processes.

Oracle BPA Suite support: Product trees provide product documentation that enable
efficient classification of products. This type of representation is increasingly used in
the service industry and in public administration, in particular. Furthermore, the
product selection matrix allows a company to represent which of its functions are
required for the creation of which products, and which organizational units are
responsible for production. Another main objective of QM documentation is to
document processes that can be recorded by means of EPCs, PCDs or office and
industrial processes, evaluated in reports, and refer to documents and applications
within the company.

Task: Certification proceduresThe use of procedure models to support project
management in the certification process according to nationally and internationally
recognized standards, such as ISO or VDA.

Oracle BPA Suite support: A procedure model for certification (e.g., the Oracle BPA
Suite procedure model) can be represented using a value-added chain diagram. The
individual steps can be described in more detail by assigning additional process
models.

Task: Certification documentsCreation of quality documents required for certification.

Oracle BPA Suite support: The structuring model subdivides individual certification
standards into their components. The individual items of a structuring model can be
assigned to company models for quality control. For example, these models can be
process models in the form of EPCs, office or industrial processes, organizational
charts, or value-added chain diagrams.

7.7 Reorganization Measures

Reorganization measures for cost or time reduction, results quality or work quality
improvement involve modification of business processes (process redesign) or their
complete redevelopment (process re-engineering).

Task: Project documentationDocumentation of planning, procedure, and results of
reorganization measures.

Oracle BPA Suite support: The main project phases of the reorganization process can
be described as a procedure model through a value-added chain diagram. The
individual project activities of the reorganization project can be documented in their
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processes by means of EPCs. Organization of people and units involved in the project
can be displayed in organizational charts.

Task: Carrying out the reorganizationA reorganization project involves project
preparation and strategic planning, followed by an analysis of the actual situation,
development of the target plan, and finally implementation of the solutions.

Oracle BPA Suite support: Product/Service models as well as objective diagrams
document general strategic conditions, so that the company's essential business
segments can be recorded along with their products, services, and customer groups,
and the critical success factors and the target hierarchy can be mapped. During the
analysis of the actual situation, a framework containing the main business processes is
developed using value-added chain diagrams. Based on employee interviews, these
business processes are recorded in detail in the form of an EPC or a process chain
diagram (PCD). The PCD is particularly suitable for identifying weak points caused by
media breaks and changed process responsibilities.

Following a weak point analysis that takes into account throughput times, process
costs, organizational breaks, systems and media breaks, data redundancies, etc.,
alternative target processes are defined. As with actual data, these processes are
modeled using EPCs.To support implementation, system, organizational, and data
components are described more specifically after the target plan has been concluded.
For example, "Word processing" as an application system construct can now be
specified as MS Word. Note: The weak point analysis phase can be supported by
evaluations with Oracle Business Process Simulator.

7.8 Software Development and Introduction

Task: Project documentationThe documentation of planning, procedure, and results of
software development or introduction.

Oracle BPA Suite support: The main project phases can be described as a procedure
model through a value-added chain diagram. The individual project activities during
the development and introduction can be documented by means of EPCs.
Organization of people and units involved in the project can be displayed in
organizational charts.

Task: Determination of application systems and modulesThe task is to show the
structural organization of an information system based on system requirements.

Oracle BPA Suite support: The use case diagram can identify the use cases of the
software system to be developed. Furthermore, it allows the definition of system users
and their assignment to individual use cases. Often, the use case diagram is the
starting point for detailed process modeling. Process models can be assigned to
individual use cases.The application system type diagram can describe the hierarchical
structure of application systems using module types and IT function types.The
application system diagram can be used for specifically describing the individual
types using specific occurrences.

Task: Description of IT processesThe task is to describe the chronological-logical
process within modules or across modules.

Oracle BPA Suite support: The program flow chart can be used to model IT processes.

Task: Development of the system interfaceThe task is to develop and document a user
interface.

Oracle BPA Suite support: The geographical and functional organization of a screen
(window) can be described with a screen diagram. As with the transition from ERM to
a relations model, the program code can be derived from the screen diagram.
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7.9 Knowledge Management

The starting point for designing comprehensive knowledge management is the
assumption that knowledge has become or is becoming the dominant production
factor in companies. This results in the need to understand knowledge as a
controllable element, just like the classic operational production factors.

Therefore, knowledge management focuses on acquisition, representation, and
distribution of knowledge. Knowledge management is the sum of all methods,
measures, and systems used by an organization to develop knowledge, render it
transparent, and provide it regardless of time, people, and location. The objective of
knowledge management is to increase knowledge and to apply the knowledge base in
the company in an optimal way.

Task: Knowledge map or yellow pageThe objective is to show what knowledge is
available in the company and where.

Oracle BPA Suite support: The Knowledge map model type can be used to display
the organizational distribution of different knowledge categories. It shows which
organizational unit, position, or employee possesses expertise in certain knowledge
categories, and the level of competence.

Task: Categorization of knowledgeThe task is to classify the intellectual capital of an
organization analytically, i.e., to describe the different types and groups of knowledge
to design a knowledge storage structure, for example.

Oracle BPA Suite support: The knowledge structure diagram can be used to show
how the knowledge base of an organization is divided into different knowledge
categories and how these are further subdivided into knowledge categories and
documented knowledge. For documented knowledge, it is also possible to depict the
information carriers where the knowledge is stored.

Task: Processing knowledge in business processesThe task is to show where
knowledge is generated, modified, and needed in the business processes to ensure the
most efficient use of the knowledge resource.

Oracle BPA Suite support: Within the EPC, Process chain diagram, Office process,
Industrial process and Function allocation diagram model types, the Knowledge
category and Documented knowledge objects can be used. Structure and
organizational distribution of knowledge can be described separately by means of the
knowledge structure diagram and the knowledge map.

7.10 Workflow Management

In the broadest sense, a workflow can be interpreted as a business process. The term
workflow describes processes based on the division of labor and initiated to carry out
business transactions. This can include both very simple business processes and
complex, cross-organizational processes. The focus of the analysis is dynamic process
flow from start to finish. Workflow management is the sum of methods, measures, and
systems used in order to develop, control, and optimize workflows.

A workflow management system is actively operating, flexibly designable software
that works under an organizational framework of rules and controls a process
spanning several workstations and integrating existing basic technical components.
Process control systems can be used to support complex groups of tasks involving a
large number of employees and positions.

Task: Process customizing of workflow management systemsIn particular, Oracle BPA
Suite supports the transfer of general business process models into workflow models
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that can be used to configure various workflow management systems (semi-)
automatically.

Oracle BPA Suite support: The privileges diagram is used to describe which
workflows (processes) exist and which people or groups of people may initiate them.
As with process modeling, the EPC is used to depict the activity flow. It is key that you
model in strict adherence to the method! A function allocation diagram has to be
created for each function, where a user as well as input and output data are allocated
to the function - if this has not already been represented in the EPC.

In order for the data-relevant applications to run automatically during runtime, an
allocation of files to applications has to be modeled in an application system diagram
or an application system type diagram.

7-8 Oracle Business Process Analysis Suite Method



8

E-Business Scenario Diagram

8.1 Introduction

The smooth sequence of inter-company business processes is gaining in importance.
The focus is put on the execution of specific procedures at the interfaces
interconnecting the companies as well as the companies and their customers. The
contacts need to take place in a clear, quick, consistent, and direct manner.

Rapidly finding suitable business partners (from a corporate perspective) and
providers (from a consumer point of view) is also of great relevance. An optimum
arrangement of these processes results in a competitive advantage. The ideal platform
for supporting these multilateral relations is the Internet. As the procedures within the
environment described above are very complex, it is necessary to define what is meant
by e-business.

Definition:E-business is a generic term for the use of information and communications
technologies in support of a company's commercial activities. It includes supporting
the relationships and processes between business associates, employees and customers
through the use of electronic media (Herrmans, Sauter, 1999).

Thus, e-business can mean the creation of a Web site for a corporate presentation, the
acquisition of an item via Internet, a highly complex project of two companies or the
multilayered relationships between any number of business partners meeting in a
marketplace.

It can be subdivided into the following concepts:
B2B (Business to Business)

Business to business describes the transactions taking place between companies. For
example, this is enabled by linking the companies' supply chains.

B2C (Business to Consumer)

Business to consumer describes transactions taking place between companies and their
customers. For example, this includes purchases by customers in online shops.

B2A/C2A (Business/Consumer to Administration)

Business/Consumer to administration describes all transactions between companies
or individuals and public administration. In particular, contacts between companies
and administration is an area with great cost-cutting potential.
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Figure 8—1 Transaction Options in E-Business
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In addition to differentiating between several partners, a distinction can also be made
regarding the scope of relationships between the various partners: one to one, one to
many, many to many. Especially the marketplace scenario is of major significance.

Marketplaces

Electronic marketplaces are virtual places where any number of people buy and sell
products and services (openly) and exchange information.

To support these scenarios, the E-Business scenario diagram was developed. In
conjunction with other methods and various components supplied by Oracle BPA
Suite, it enables optimal support of the implementation of e-business projects. This
chapter on E-Business scenario diagrams first describes the method with all objects
and evaluation possibilities and then goes on to discuss the connection to other
methods. At the end of the chapter, a use case demonstrates the complex possibilities.

8.2 The Method of the E-Business Scenario Diagram

8.2.1 Theldea

The possibility of viewing a value-added chain in its entirety, i.e. from the end user to
each of the companies involved in a procedure, provides a basis for developing
optimization potential. The objective is, for example, the improvement of the supply
chain, the lowering of procurement and distribution costs or the optimization of the
information system architecture. The E-Business scenario diagram representation
allows visualization of the content to be examined to attain the designated objectives.
By selecting the type of column representation, the interfaces between very different
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process partners are abstracted and mapped via the column borders. Various reports
supplement the models and offer important analysis capabilities.

8.2.2 The Model and its Objects

The business objects considered in the model are arranged in the header and referred
to as Business participants. They originate in the organizational view and can be
assigned by means of organizational charts that can, for example, clarify the company
structure or the relationship between the objects of the individual columns.

A business object's individual processes participating in the overall process and the
interfaces between them are the central and structurally relevant objects of the model.
An individual process is a business process that plays an important role in
inter-company cooperation. The assignment of a process model allows a more precise
representation and analysis of such an individual process. All of the company's
procedures are modeled in the row below the business participant, but in the same
column. Inter-company coordination also requires precise analysis of application
systems and hardware in use by the various business objects in support of their
individual processes (e.g., the ERP systems). These elements are represented by
Business components. To coordinate the different components, responsibilities for the
systems need to be specified exactly. For this purpose, Organizational unit type
objects are available. Even the roles of the employees involved in the process can be
defined. These are referred to in the model as Employee role. The integration of
interfaces is a particular challenge as regards e-business modeling in general. This is
where the column borders become very important since they symbolize the interfaces
between the process participants. They can be viewed from several perspectives.

One focus can be the transfer of process-specific information. That is the purpose of
Business documents, which can assume the form of XML or HTML documents. The
business document can have a data view model assigned, such as a document type
definition. Alternatively, the flow of money or goods can be displayed using the
Money transaction or Goods shipment objects.

Another important aspect: data security must be ensured, especially the security of
electronic payments sent via the Internet. Different encoding techniques can be used
for this purpose, e.g., SET (Secure Electronic Transaction) or SSL (Secure Socket Layer).
The security aspect is observed with the integration of the Security protocol object. An
Organizational unit type is also used to represent the persons responsible for securing
transactions. Furthermore, it is possible to focus on analyzing a more technical aspect,
namely the technical design of the data transfer at the interfaces. For this purpose, the
model uses various information carriers. The individual processes can be linked via
intranet, extranet, or Internet. Data transfer can take place by e-mail. The mobile
phone is also gaining ground as a transmission medium.
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Figure 8-2 The Objects in the E-Business Scenario Diagram
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8.2.3 Transmission Type Attribute Group

Modeled objects can be further specified by maintaining their attributes. An attribute
is especially tailored to meet the requirements of e-business.

Attention should be given to the Transmission type attribute group of the Business
document, Money transaction, and Goods shipment objects. Maintaining
transmission type attributes not only identifies the transmission path, but also
expresses the need for securing the transaction. Taking an online transmission, for
example, it is important not to omit the above-mentioned securing of confidential
information and data.

8.3 Evaluations Using Reports

Several evaluation options provide support for modeling e-business scenarios. These
evaluations are created in the form of reports. Oracle BPA Suite offers several
predefined evaluation reports, but user-specific ones may also be possible. The
following reports for e-business scenarios are provided.

8.3.1 Checking Data Security

The security of data transferred online is one of the most important issues influencing
e-business acceptance. Protecting personal information or payments from access by
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unauthorized persons is an issue that must be resolved in order to avoid loss of
confidence of customers and associates. A report allows all products/services
exchanged (Money transaction and Goods shipment) and all data (Business
documents) in this regard to be verified. The Transmission type attribute group
already mentioned is evaluated and, in the event that it is an online transmission,
checked to determine if data encoding takes place. Thus, potential security gaps and
obsolete encoding methods can be identified and eliminated.

8.3.2 System Support

A second important aspect in e-business projects is the harmonization of application
systems. A company needs to consider many questions in this regard. Which processes
must be supported by which systems? Who will be responsible for operating which
systems? Where might training expenses be incurred? What adjustments of existing
systems are necessary? Here too, the answers can be found in a report. The individual
processes are listed together with the corresponding systems and the persons
responsible for them.

8.3.3 Information Flow

In contrast to other process models, e-business scenarios focus on transactions. Special
attention is given the data and services being exchanged. Therefore, evaluations are
offered to monitor data and service exchange. The important question is what data
and services are generated where, and where they are used. For this, there is a report
that outputs the data and services modeled as well as the processes in which they are
incorporated as input or output.

8.4 Connecting to Other Methods and Components

The various modeling methods in Oracle Business Process Architect allow the
information in different views to be displayed and made available to various target
groups with a special perspective. The e-business scenario is the starting point for
these views. Its objects enable you to enter details for specific target groups. In this
way, an e-business project can be represented in its entirety. In addition, the various
Oracle BPA Suite components enable you to generate evaluations for the models
created to ensure optimal support for projects in the e-business environment.

Example: Introduction of an Online Shop

The first step is defining the objectives that are to be realized through the introduction
of e-business with the help of the Balanced Scorecard Oracle BPA Suite component (see
the chapter on the Balanced Scorecard Method). This step identifies the processes that
have to be optimized to attain the objectives. In our example, the objective is identified
as the development of a new distribution channel, namely the Internet. In order to
pursue this new path optimally, precise documentation and planning are
indispensable.

Not only must the process course itself be taken into account, but also the organization
of the persons in charge, the interfaces between various systems, and data security.

Starting point is the E-Business scenario diagram. The business participants in our
example are the company that implements the shop system and the customer who will
use this offer. The entire process from "entering the shop" to "leaving" is broken down
into key parts. The representation contains the view of the customer and that of the
company. The E-Business scenario diagram serves as an entry point to the
implementation project. shows how the entire process is divided up.
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Figure 8-3 Excerpt from the "Online Shop" E-Business Scenario
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The various steps in the process can now be refined by EPCs: for example, they can be
verified with the Simulation component, displayed after optimization by means of
pipeline diagrams, and converted into a finished shop system through Intershop
Enfinity to be further improved.
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Figure 8—4 Excerpt from the Pipeline Diagram
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If a shop is to be connected to an external ERP system (Enterprise Resource Planning
system) the data to be transferred needs to be in the correct formats. For this purpose,
there are various ways of standardizing documents and data. One such
standardization option is offered by the use of extensible markup language (XML).
When documents are created, DTDs can be assigned to help define their structure and
required contents. Since XML is a language that is being developed along completely
different paths, a uniform foundation is needed here. Different organizations,
consisting of companies and scientific institutions, are involved in standardizing XML

for various sectors.

The use of standardized XML documents facilitates the integration of ERP systems..
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Figure 8-5 Excerpt from the DTD: Ordering
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The problems arising with various components that must be harmonized have already
been mentioned. The application system diagram visualizes the systems, and
application systems or business components can be assigned as models to clarify the
systems' interrelationships.

=

The organizational structure will also be affected by the introduction of e-business. It
may be necessary to define new responsibilities or make new allocations. The
E-Business scenario diagram can describe roles and organizational units for individual
process steps. What position they take in the company's organization or in the process
can be analyzed further by means of organizational charts.

Implementation begins with the realization of modeled content. If the Intershop
method is used, the content modeled is converted into an operational system by
means of Intershop Enfinity.

8-8 Oracle Business Process Analysis Suite Method



9

IT City Planning

Over the past few years, the Internet has been increasingly used for
customer-company and also inter-company communications. This has led to an
increase in the variety of software solutions deployed within companies. For example,
an automobile manufacturer might use modules of an ERP system in production
planning, materials management, finance, controlling and sales and also a CRM
system in the sales department SCM solutions as well as standard office and
departmental applications, such as CAD software in the R&D department complete
the system landscape.

Besides this technological development, the growing number of corporate mergers
and acquisitions further increases the complexity of the information systems in a
company.

These trends mean that companies have had to increase their spending on developing
new corporate architectures. They should be aiming for flexible architectures that can
be easily adapted to the company's constantly changing environment and are thus
sustainable. According to one estimate by the Gartner Group, as much as 80% of the
money spent on projects of this kind is wasted because the architectures implemented
fail to achieve this objective and must be started over (see Jeff Schulman, A New View
of Architectures Needed for New Business Drivers, p. 2ff.).

The reasons for this failure are:
s lack of strategy/vision in the draft architecture.

» insufficient financial and human resources to enable an understanding of the
complexity of interactions within a corporate information system.

= tendencies towards silo developments that favor redundant infrastructures and
components instead of shared services and applications created for communities
of interest.

= use of classic architecture methods that strive to enforce a particular standard
within the company.

= inadequate or inappropriate organizational influence on the creation and use of
the corporate architecture.

9.1 The Look of New and Successful Corporate Architectures

New, efficient architectures need to include five levels:

1. The top level is the corporate network; it reflects all companies that communicate
with each other.
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1. The level below deals with the company that executes the business processes to
achieve its business objectives.

1. The third level looks at business process styles. These are derived from business
processes that meet similar requirements.

1. Each of these business process styles leads to an architecture style, also known as a
pattern, ensuring optimum support for the processes. Examples of a pattern are
3-tier architectures, host-centric, service-oriented, etc.

1. From a pattern, the company can derive the required components that provide the
fundamental base-technology functionalities (e.g., operating systems and
databases).

9.2 Organizational Requirements of IT Projects
Successful IT projects must satisfy the following organizational requirements:

= At the highest level, the CEOs of the companies involved must coordinate and
clearly formulate the business objectives in a steering committee.

= At the next level, a permanent steering committee should be formed comprising
the CIOs and the managers of the divisions concerned and the IT department.

= At the third level, the architects develop the required functional definitions.

= At the fourth level, Integration Competence Centers develop, manage, and
monitor the installation, integration, and operation of the infrastructure.

9.3 Technological Requirements

From a technological viewpoint, installing a successful corporate architecture calls for
completely new architectural methods. These methods differ from their predecessors
in that they address the interactions within the system rather than the system's
technological aspects.

The OMG Model Driven Architecture (MDA) is one example of this new generation of
architecture methods (see www.omg.org/mda). Computation and Platform
Independent Models (CIM and PIM) constitute the entry into designing new
architectures. Model transformation turns a PIM into a Platform Specific Model (PSM).
These models are described using UML.

9.4 Enterprise Architecture and IT City Planning

IT City Planning is an architectural approach that was developed by Jacques Sassoon
from France in the 1980s. The aim of IT City Planning is to bring harmony to a
heterogeneous system landscape by thoroughly analyzing its interactions, i.e., the
exchange of information among the applications in that system.

Based on the approach used in city planning, the procedure for drawing up an IT city
plan is driven by the idea of enabling long-term, strategic IT management that
considers not only the present but also aspects of the past (legacy systems) and the
future.

However, there is no need to redesign the entire system. Instead, a project-by-project,
incremental approach is adopted.

As with MDA, entry points are models that describe the information system without
reference to technology-related information. However, IT City Planning dispenses
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with UML, which simplifies entry for those with a less technical background and
increases its acceptance.

9.5 Which Companies Could Benefit from IT City Planning?
Companies
= with a large application portfolio.
= that have a long history of using information technologies.
s for which information technology is of strategic importance.
= that are involved in a merger.
Goals of IT City aPlanning;:
= Reusing software resources to avoid creating further redundancies.

= Reducing maintenance costs by "block-by-block" revision and definition of new
software resources that can replace existing resources and cover the diverse use
cases.

= Consolidating information systems.
= Preparing the deployment of EAI software at a higher level.

Creating an IT city plan is the responsibility of the Integration Competence Center. The
plan itself must address both the design pattern and the information and technology
architecture.

9.6 IT City Planning with Oracle BPA Suite

The ARIS Method includes the following views of an information system:
s Data view

»  Function view

s Organization view

=  Product/Service view

m  Process view

»  Each of these views is subdivided into the Requirements definition, Design
specification, and Implementation description descriptive levels. These are based
on the lifecycle of an information system and their proximity to information
technology.

= At the requirements definition level, the business management application
concepts are described. At the design specification level, the business management
requirements are linked with the data processing constructs. Module, transaction,
and screen are fundamental concepts at this level.

s The bottom level, implementation, describes the implementation of the design
specification and its transfer to specific hardware and software components (see
Scheer, A.-W., Business Process Engineering, 1994, 5th edition, p. 14ff).

= The two lower levels essentially describe the software system. The conceptual
frameworks of these levels are closely interrelated and their "translation" is
unproblematic.

s  This is not the case with the transition between the requirements definition and
the design specification. When creating the design specification, the business
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management view must be aligned with the standard software. This requires both
business management expertise and data processing knowledge (see Scheer,
A.-W., ARIS - Business Process Frameworks, 1998, 3rd edition, p. 7).

s The information system view (IS view) in IT City Planning can assist as a mediator
between levels. In ARIS, the object types in the IS view are set between functional
and application systems, thus extending the function view in ARIS. Like functions,
IS elements are linked with the different constructs from the familiar ARIS house
views. These extensions mainly relate to process view and data view. Below, IS
view refers to the model types from the function and process view of the ARIS
House, which describe relationships between IS elements in general or IS elements
in detail within the context of the other ARIS views.

Application system types, IT function types, and sockets are considered elements in
the IT view. As with the IS view, the IT view includes all model types in which
relationships between application system types, IT function types, and the new Socket
object type are described, or which are used to describe one of these elements in detail.

Figure 9—1 Process, IS and IT View
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9.7 IS View

ARIS includes the following model types for describing the IS view:
»  Enterprise architecture model
»  Enterprise architecture model (column display)

s IS context model
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m IS activation model

The two enterprise architecture models structure the information system in a
hierarchy.

An IS hierarchy can include the following levels:
= Zones

»  Districts

»  Building clusters

= Functional blocks

= IS functions

s ISservices

Zone, District, Building cluster, and Functional block are Functional cluster object
types. Functional clusters are used to organize an information system in independent
units/blocks by function.

Each cluster is characterized in that it is the "owner" of the data it uses and of the
associated processing methods. Other clusters can access these data and processing
methods only if they call a service of the "Owner cluster".

Within a cluster, similar data is used and identical activities and business functions are
carried out.

At the top level, the information system is divided into zones. A zone can correspond
to an operational and development area, for example.

The following figure shows the zones into which a company's information system can
typically be broken down.

Figure 9-2 Zones of a Company's Information System
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Each zone can contain one or more districts.

Districts of a zone are characterized by similar processes and substantial similarity in
terms of temporal features (e.g. similar lifecycles and information processing cycles).
For example, districts can be terms of payment, pricing conditions, personnel
administration, travel guidelines, etc.

The second level of the Resources zone can include the Human resources and
Accounting districts:
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Figure 9-3 Zone Divided into Districts
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A district contains one or more building clusters that serve a functional purpose, (e.g.,
salary payments, invoicing, etc.).

The Human resources district includes the Business unit administration, Recruiting,
Personnel development, and Personnel support building clusters.

Figure 9-4 District Divided into Building Clusters
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Each building cluster can encompass one or more functional blocks. Functional blocks
are characterized by a high degree of similarity pertaining to the business objects and
events they manage.

A functional block is an independent, reusable functional component. IS functions and
IS services are combined to form a functional block according to the following rules:

s They feature a close interrelationship between the objects they manage and the
functions they support.

s There is only minimal exchange with other functional blocks.

The Personnel support building cluster in our example includes the Master data
maintenance, Staff evaluations, Controlling, and Salaries functional blocks.
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Figure 9-5 "Personnel support" Building Cluster Divided into Functional Blocks
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An IS function describes an essential function within a system. It supports the
implementation of an activity within a process.

An IS service describes an interface of a functional cluster or an IS function. IS services
allow other IS elements controlled access to data and processing methods of the IS
element that provides the service.

Via these interfaces, messages can be exchanged with other elements of the IT view.

The following figure shows the IS functions and IS services of the Salaries functional
block.
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Figure 9-6 IS Functions and IS Services of the "Salaries" Functional Block
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For describing the IS hierarchy it is not necessary to completely model all levels
described here. The IS function and IS service IS elements are not regarded as elements
of the city plan in IT City Planning. The city planner's responsibilities end at the
building block level. IS functions and IS services are the responsibility of the architect
(see Longépé, Christoph: Le projet d'urbanisation du systeme d'information, p. 18).

9.8 Functional Clusters and their Data

9-8

The eERM describes which data is encapsulated in a functional cluster or an IS
function. In the context of the city planning approach, the eERM supplies the IS view
symbols. An is owner of connection type can be used to link these objects with
relationship types and entity types.
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Figure 9-7 "is owner of" Connection between Symbols of the IS View and Relationship and Entity Types
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9.9 Detailed Description of Clusters

The functional clusters and IS functions of an information system are described in
detail in the IS context model. This includes

s the interfaces of a block,

s the interactions between blocks,

= the application systems supporting a block, and

= business management functions that are supported by the block.

Zones, districts, building clusters, functional blocks, and IT functions can be connected
to an IS service through the provides connection.

Input/Output connections can be used between IS elements and data elements to
describe the information flows between clusters.

The various application system and IT function type objects can be assigned to the
objects of the IT view using a connection of the supports type. If the city plan is
interpreted as a development plan of a city, this connection provides information
about which information system areas are "populated" by which application systems.
The supports connection is also available for use between IS elements and the
function.
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Figure 9-8 "supports" Connection between IS Elements and Function
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9.10 Chronological-Logical Procedures Between IS Elements

9.1

For the functional clusters, IS functions and IS services specified in the enterprise
architecture model, the relationships with the object types in the organization, data,
and process view can be created in the IS context model. The possible
chronological-logical sequences cannot be represented for the IS elements.

The IS activation model is used in IT City Planning to display chronological-logical
procedural sequences for IS elements, i.e., to describe the dynamic aspects within the
information system. This model is equivalent to the program flow chart (see chapter
4.4.2.2) in the IT view. Thi