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Business Process Modeling

1. Introduction and Motivation

In analyzing andlesigningousiness systems, business processes apearand more at the center of
interest. Thigendency reflects a changewwéw concerning thenterprisethat isbecoming more and
more complex. The prevailing, mostatic and structurediew is beingreplaced by a dynamic and
behavior-oriented view.

* A characteristic forthe static and structuredriew is the division of anenterpriseinto
organizational units (profit center, business units) in ordeketp the complexity of business
systems under control. Dynamic featuse® barelyconsidered. As a result rivalridgetween
business units may arise, thereby preventing necessary structural changes.

*  The dynamic and functionalew putsthe company's productivespects intdhe foreground. The
enterprise is beinpokedupon in a holistic way as a system of business processes. It is supposed
that the enterprise either undergoes a process of permatracturalchange by adjusting its
behavior to continually changing environmental conditions.

The implementation of the behavioral orientéelw in theanalysis anddesign of business systems
requires explicitmodeling (in the sense of recording and specification) of business processes. The
related models, methods, and activisessummarized under the notion lmiisiness procesmodeling.
Business process modeling itself is a preconditiobfiginess process redesign

The utility of business processodeling inthe analyses andesign of dynami@spects of business
systems becomes especially clear in the following areas:

*  Value chains Modeling business antross business processes requieres a thoexaghination
of the value chain. Bgoingthis, business process#afine servicgorocesses in a process-oriented
interaction of business and cross business organizational units (process oriented cooperations). The
individual service processean through all ofthe business functiona@reas;one cannotderive
them from the tasks of the individual functional areas.

»  Critical success factors The definition of service processed@sed upon critical success factors.
Since business processeeindeedprocesses, it is possible to take into consideration the strategic
factor time and to effect a quicker reaction to changes in the market place (time to market). The
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necessity for short reaction times or for faster operational processes is a consequence of shorter life
time of products and quick environmental changes.

*  Organizational learning: A permanent alignment to business goals anddaptation t@hanging
environmental conditions require a process-oriented organization of the company. The functional
division of tasks (Taylorism) i®ptimizedfor a statichandling of the running business, not for
processes of learning and replacement. The ability of an organization thdeaver is thenly
enduring advantage of competition.

* Process costaccounting and transaction cost estimates : The process-oriented treatment of
overhead expenses opens @pproach tojudge the efficiency of valughains. Furthermore,
transaction cost estimates can be taken in account in the concept of process cost accounting.

*  Business information systemsThe maintask ofthe information system is to direct business
processes. A process oriented information system enablesommglete control of operational
service processes. Tineodeling ofbusiness processes is #tarting point for a holistic analysis
and design of the automateerts (business application systems)asll as the non-automated
parts of the business information system.

2. Characteristics of Business Processes

The terms "business processGeschaftsvorganyj,and 'Geschéftsvorfall are often insufficiently
differentiated in contemporary literatufféor this reasofundamental formal and subjective aspects of
business processes are developed in the following sections.

2.1 Formal Aspects

The formal aspects of business processes are differentiated in the fornfiodbttiag system oterms.
This system of terms serves as a meta-model to specify business processes.

SALES DISTRIBUTION > CUSTOMER
(object) (transaction) (object)

Fig.1: Business process as a transaction relation between objects.
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A business procesgs a transaction or a series of transactlmgtsveerbusiness objects. The subject of
the transaction is the exchange of services and/or messages between objects (fig.1).

Each transaction of a business process is requidaeskdoreach related object. Eaaidividual task
specifies the subjective goals and, if necessary, the formal goals of an object related to a certain
transaction. If an object imvolved in several transactionshen a commesurate number tagks is
assigned to it.

Therefore, a transaction is specified by the task-goals of several objects. A transactoty daa
carried out if the subjective goals of the relai@sks arecompatible and, if necessarycampromise
goal can be found if formal goals afiwergent. Thicompromise goatan be the result of megotiation
between the objects.

Every business process involves at least two tasks by ist related objects. Artggkrsd by an event.
The tasks which are tied together by events fotaslachainor atask netrespectively (fig.2).

Fulfil the deadline for distr.
(objective)

Distrib. Distrib.
release shipment acceptance
Distrib. (task) (task)
(event) sales customer

(object) (object)

Fig.2: Detail of an elementary task chain for the transaction "Delivery" (fig.1)

The above analysis showsat transactions atbe elements dbusiness processes. An examination of
the task chain alone does not sufficientbatisfy the requirements of formal characteristitee the
coordination of the goals of thaskswhich areinvolved in atransaction as a necessary prerequisite for
performing a transaction is not addressed.

In contemporary literaturdyowever, oneanfind the use of termwhich differ from the above system
of terms or which are less precise than the above system of terms. Examples are:

»  On the operationdével theterm ,Geschéaftsvorfall (event) covers the termGeschéaftsvorgarig
to treat events [W6he86, 867].

* Instead of the term business process the te@msghaftsvorfall is used. Theelements of
, Geschaftsvorfallare activities [MLHH93, 75].

* There is no differentiation between the task chain and the business process [Sche90,.34].
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Other definitions of the term business process implicitly refer toribeeling componertransaction.

For example, Elgass and Krcmdefine aprocess as a "series of activities, having a logical context to
oneanother, and areelf contained so thegan be isolated frortasks thatcomefirst, are parallel or
comelast” [EIKr93, 43]. The necessary logical context can de¥ived from thecharacteristics of a
transaction.

2.2 Subjective Characteristics

Aside of the described formaharacteristics, business processage some subjectiveharacteristics
which are important for business proces®deling. Thesecharacteristicsinvolve the following
considerations:

* A business process can he&lged withregard to its functiorwithin the value chain and its
contribution in reaching the company's goals. Business prot¢has&®not get a sufficient rating
are to be eliminated. This action leads to a lean organization and to a more efficient enterprise.

*  The identification and evaluation of business processes begins at the stextdgind isrefined
uniformly down to theoperative level. In decomposing business procemsesieeds ttake the
generality of service processes into account agdto avoid friction between the business
processes.

*  Beyond the service processes (main procedisasparedirectly involved in thevalue chain, we can
differentiate indirectly-involvedsupport processes (transverse processbfh supportservice
processes, as well as control processes which manage the service processes and support processes

* Since business processesfine the dynamics of the company asystem, business process
behavior regarding delay and stability shouldelzamined toestdish their effect onto thevhole
system.
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3. Approach to Modeling Business Processes

The following shortly characterizesomecurrent approaches to business procesdeling. A detailed
representation will be found in the literature cited.

*  Business SystemPlanning (BSI) [IBM79] uses themodeling componentsusiness process and
class of dataand describes with it sender-receiver relations among the business processes of a
company. The communicatiomodel that is generated fromthis, with classes ofata as
communication channels, is used to deriveasrhitecture for application systenB&SP does not
use a hierarchy of business processes and doggve@ny clues to identify business processes.
Neither formal nor subjective characteristics of business processe®xficitly used for
modeling. Abusiness process d@efined as agroup of logically related decisions and activities
[Hein92, 293]. The lack of anodeling component evemrevents the description afynamic
aspects.

* Information Engineering (IE) [Mart90], like BSP, seekt to differentiate suitable application
systems, and usescammunication modebith the modeling componentbusiness process and
entity or data subjectrespectively. Business processag looked upon as tasks andhay be
coupled by events. To identify business processa®del of business functions is introduced
which lies above the communicatiamodel whichregisters theasks that can baerived from the
company's goals. During the transition business functions are decomposed into business processes.

Since relation to transactions is mentified, the formal and subjectieharacteristics of business
processes caonly be used in a limitedray. Themodeling ofbusiness processes is restricted to
decomposition structures; dynamic aspects show up in the communication model only.

»  Scheer[Sche90]modelsbusiness processes as task chains diagrams. The automasioglef
task aswell astheir relationships tatructuralorganizational units arilentified. Thetasks are
underlaid with data structures and functiostalictures. The relatidmetween a singleask and the
subjective goals of the company is not explicitly modeled.

e In the Approach of Scherr [Sche93] business processes m@eled orthe base of customer-
supplier protocols. These protocase the starting point for an analysis dfie coordinating
relations among thactors that ar@volved in abusiness process. The coordinating relations are
registered as roles, relations, and agreements, and are represented complementary to the actual task
chain.

The Semantic Object Model (SOM) [FeSi93, FeSi93a] promotes timeodeling of business
processes using business transactions and objects as a starting point for further analgsigrand
of an business information system. Important characteristics of business pnodetiagwith the
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SOM-approach ar¢he general orientation of transactions and objectsd¢et the company's
subjective goals, the explicitodeling ofthe coordination of objects in executitignsactions, and
a hierarchical concept to decompose objects and transactions.
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