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Abstract. This paper presents a process for the design of domain specific busi-
ness component applications to enforce the use of component based software
technologies. Starting from the notion that the direct mapping of business proc-
esses to business components often leads to inadequate results, a methodology
for identifying and refining business components based on the functional de-
composition of an application domain will be presented. The usability of the re-
sulting process will be shown with the example of a concept for strategic supply
chain development, which extends the traditional frame of reference in strategic
sourcing from a supplier-centric to a supply-chain-scope including the dynamic
modelling of strategic supply-chains.

1 Introduction

The idea of software systems made up from pre-fabricated software components that
could be exchanged via software component markets has been on the agenda of soft-
ware engineering at least since Mcllroy has outlined his vision in 1968 [15]. The un-
derlying idea is to combine components from different vendors to an application
which isindividual to each customer and where the compositional plug-and-play-like
reuse of black box components enables software component markets. Ideally, the ad-
vantages of both standard and individual software production are combined. Compo-
sitional reuse is a special kind of reuse technique as generative techniques [7] or code
and design scavenging [19, pp. 25-28]. The principle of modular design that is under-
lying component based software systems is equally important for the discussion of the
technological as well as the economic advantages of component based software sys-
tems. A rich literature on the general advantage of such systems exists, c.f. [4], [3],
[20], [21], [23]. Modular systems have been described as the result of afunctional de-
composition [32] and the conception of modular systems has been thoroughly ana-
lysed by system theory.

According to [8, pp. 3-4], we define the term component as follows: A component
consists of different (software-) artefacts. It is reusable, self-contained and market-
able, provides services through well-defined interfaces, hides its implementation and
can be deployed in configurations unknown at the time of development. A business
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component is a component that implements a certain set of services out of a given
business domain. Refer to [27 pp. 164-168] and [8] for an in depth discussion of vari-
ous other component approaches given in literature.

For the concept of business components as described above, a standard approach
for specification has been defined in the memorandum “ Standardized Specification of
Business Components’ [31]. In section 2 the specification will be briefly explained.
Whereas an established approach for the specification of business components already
exists, no methodology for the identification of reusable, marketable and self-
contained business components has been defined so far. Therefore, in section 3 a
business component modelling process is proposed for the identification of suitable
business components. Component based domain analysis and component based do-
main design with the resulting models are introduced and described in detail.

To illustrate and evaluate the proposed methodology, the business domain of stra-
tegic supply chain development is introduced. Based on this domain scope a business
component model has been identified by applying the business component modelling
process. The phases of the respective component based domain analysis will be de-
scribed in section 4. In section 5 the component based domain design will be illus-
trated.

2 Business Components

For the use of business components it is necessary to specify them, i.e., standardise
them in a domain dependent context and describe their interface and behaviour in a
consistent and unequivocal way. Such a specification is crucial for the creation of
component markets, since component buyers are unable to specify their demands or to
cross check offered components against their demands without it [10].

The memorandum “ Standardized Specification of Business Components’ [31] isa
recommendation of the working group business components at the German I nformat-
ics Society (Gl). It aimsto set a methodical standard for the specification of business
components enabling a common understanding of component specifications. This is
achieved by identifying the objects to be specified and by defining a notation mix that
is standardised, accepted and agreed by all participating parties. This ensures the re-
usability of components and their exchange between companies and software devel-
opers can be simplified. The specification of a business component is defined as a
complete, unequivocal and precise description of its external view. It describes which
services a business component provides under which conditions.

Based on the ideas of [5], [30] and [29], the memorandum states that the specifica-
tion of business components is to be carried out on different contract levels (see Fig.
1). Besides arranging the specifications' contents according to contract levels, a spe-
cific notation language is proposed for each level of abstraction.

In the context of systematic specification of business components it is helpful to
use a well-known and well-accepted formal notation, which can be used on more than
one contract level. A notation is called formal in this context if syntax and semantics
of the notation are unequivocal and consistent. For this reason, formal notations seem
to be particularly suitable for the specification of software contracts. A detailed char-
acterisation of the different contract levelsis givenin [31].
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Fig. 1. Software contract levels and facts to be specified

3 Business Component M odelling Process

A precondition to component based development of application systems by using
business components is a stable component model. In order to obtain stable business
component models, a well defined derivation process for such components is neces-
sary. Based on the fact that business components do not only satisfy the requirements
for a single application system but rather for a family of systems — and therefore for a
certain domain — the derivation process requires throughout all development phases
the consideration of the specific business domain.

Domain Engineering [7 , p. 19-59, 19 , p. 159-169] aims at the development of re-
usable software and a large number of Domain Engineering processes exist, among
the most important ones being [11, 26]. The methods mentioned contribute to differ-
ent aspects of the Domain Engineering area as for example in identifying prominent
or distinctive features of a class of systems or in defining maintainability and under-
standability characteristics of family of systems.

For business components additional prerequisites are required, the most important
ones being reusability, marketability and self-containment for different domains.
Therefore a new methodology for business components — the Business Component
Modelling (BCM) process —isintroduced next. In section 4 and 5 the BCM is used to
define suitable business components for the domain of Strategic Supply Chain devel-
opment (SSCD).
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An overview of the BCM process focusing on the Component Based Domain
Analysis and Component Based Domain Design phases is given in Fig. 2. Rectangles
denote sub phases of the process and ellipses contain the resulting diagrams and mod-
els of each sub phase.

In the following the single phases and their performed tasks are explained. During
domain scope the domain of interest is identified, characterised and business proc-
esses with their functional tasks are defined. In addition data is collected to analyse
the information objects and their relationships. Possible sources of domain informa-
tion include existing systemsin the domain, domain experts, handbooks, requirements
on future systems, market studies, and so on. As aresult of the first sub phase a func-
tional-decomposition diagram and a domain based data model are generated. Thisin-
formation is fundamental for the next sub phase in the BCM process, namely the
Business Components | dentification.

Having defined the functional-decomposition diagram the most intuitive way of
identifying business components would be the mapping of single business processes
to business components and their functional tasks to business component services.
Having experienced that, the resulting components are not satisfactory. They are often
not reusable, self-contained or marketable as postulated in [31], and the quality of
services does not satisfy criteria of performance engineering — e.g. adaptable, perfor-
mant, maintainable — as described in [25, 24]. In order to optimise the process of iden-
tifying high quality, reusable and marketable business components the Business
Components Identification (BCl) method is introduced.

BCI is based upon the Business System Planning (BSP) [1] method and has been
modified for the field of business components identification. BCI takes as input the
business tasks of a specific domain, as defined in the functional-decomposition dia-
gram, and the domain based data model, both obtained from the domain scope phase.
In afirst step a matrix is built defining the relationships between the single business
tasks and the informational data. The relationships are visualised inserting “C” and
“U” in the matrix. “C” denotes that the data is created by the specific business task,
and “U” denotes the usage of informational data by a given task. In changing the or-
der of data and of business tasks and placing the “C” as far left and as up as possible
in the matrix, groups of relationships can be recognised, see Table 2 and Table 3.
These groups identify potential business components. If some “U”’s are outside of the
groups, arrows are used to identify the data flow from one group to the other. The re-
sult of the BCI is an abstract business component model with some already defined
dependencies between components. In section 4 the BCl method is explained by
means of the domain of strategic supply chain development.

In the next sub phase each component of the abstract model needs to be refined and
specified as stated in the standardised specification of business components docu-

33



Albani, A.; Keiblinger, A.; Turowski, K.; Winnewisser, C.. Domain based identification and
modelling of business component applications, in: Kalinichenko, L.; Manthey, R.; Thalheim,
B.; Wloka, U. (Eds.): Advances in Databases and Information Systems — 7" East European
Conference, ADBIS 2003 Dresden, Germany, September 2003, Proceedings, pp. 30-45

ment. An overview of the specification levels has been given in section 2. The result
is a refined business component model with all seven business component levels —
marketing, task, terminology, quality, coordination, behavioural and interface — speci-
fied.

The refined business component model is the main input for the Component Based
Domain Design and Component Based Domain Implementation phases. The compo-
nent based domain design phase is explained next, whereas the implementation phase
is not within the scope of this paper to be defined.

The sub phase business components collaboration design of the design phase is
used to define the deployment of component instances on different systems and to
identify dependencies in form of service calls between business components. Asare-
sult different kinds of diagrams are produced, e.g. deployment and sequence dia-
grams. These diagrams together with the refined business component model are the
outcome of the BCM process and are the main input for developing component based
information systems with high quality, reusable and marketable business components.
The complete BCM processis summarised in Table 1.

Table 1. Summary of the BCM Process

BCM Phase = BCM sub phases Performed Tasks Results
Component Domain scope Identification and characterisation of the domain Functional-
Based Do- Definition of the business processes and func- decomposition
main Analysis tional tasks of the domain diagram

Data collection and definition of information ob-

jects Domain based
Identification of relationships between information | data model
objects

Business Compo-
nent Identification
(BCI)

Grouping of functional business tasks and infor-
mational object for the identification of business
components

Abstract busi-
ness component
model

Standard specifica-

tion of business
components

Specification of all business component levels
(marketing, task, terminology, quality, coordina-
tion, behaviour, interface)

Refined busi-
ness component
model

Component
Based Do-
main Design

Business compo-
nents collaboration
design

Definition of component instances

Definition of dependencies between component
instances

Deployment dia-
gram

Identification of service calls between component
instances

Sequence dia-
gram

To illustrate the process of BCM it is applied in the following sections to the do-
main of strategic supply chain development detailing both phases, sub phases, tasks
and the resulting diagrams and models.

4 Component Based Domain Analysis

The goal of the component based domain analysis is to generate a refined business
component model with all business components being specified as defined in the
memorandum for standardised specifications of business components.
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4.1 Domain Scope — From strategic sourcing to strategic supply chain
development

The relevance of the purchasing function in the enterprise has increased steadily over
the past two decades. Till the 70ies, purchasing was widely considered an operative
task with no apparent influence on long term planning and strategy development [16].
This narrow view was broadened by research that documented the positive influence
that a targeted supplier collaboration and qualification could bring to a company's
strategic options [2]. In the 80ies, trends such as the growing globalisation, the focus
on core competencies in the value chain with connected in-sourcing and out-sourcing
decisions, as well as new concepts in manufacturing spurred the recognition of the
eminent importance of the development and management of supplier relationships for
gaining competitive advantages. As a result, purchasing gradually gained a strategic
relevance on top of its operative tasks [12].

Based on these devel opments, purchasing has become a core function in the 90ies.
Current empiric research shows a significant correlation between the establishment of
a strategic purchasing function and the financial success of an enterprise, independent
from the industry surveyed [6, p. 513]. One of the most important factors in this con-
nection is the buyer-supplier-relationship. At many of the surveyed companies, a
close cooperation between buyer and supplier in areas such as long-term planning,
product development and coordination of production processes led to process im-
provements and resulting cost reductions that were shared between buyer and suppli-
ers[6, p. 516].

In practice, supplier development is widely limited to suppliersin tier-1. With re-
spect to the above demonstrated, superior importance of supplier development we
postulate the extension of the traditional frame of reference in strategic sourcing from
a supplier-centric to a supply-chain-scope, i.e., the further development of the strate-
gic supplier development to a strategic supply chain development. This re-focuses the
object of reference in the field of strategic sourcing by analysing supplier networks
instead of single suppliers. Embedded in this paradigm shift is the concept of the
value network that has been comprehensively described, e.g., [14], [33], [18].

The main reason for the lack of practical implementation of strategic supply chain
development can be found in the high degree of complexity that is connected with the
identification of supply chain entities and the modelling of the supply chain structure,
as well as the high coordination effort, as described by [13].

In anext step the functional tasks of strategic supply chain development have to be
defined. Those tasks will be derived from the main tasks of strategic sourcing. The
most evident changes are expected for functions with cross-company focus. The func-
tional tasks of strategic supply chain development have been illustrated in a function
decomposition diagram (Fig. 3).

Processes and tasks that will be included in the component model have been
shaded. Following, selected tasks will be described. The focus will be on changes to
current tasks of strategic purchasing.

Task “ Model strategic supply chain“: The process supplier selection from strategic
purchasing undergoes the most evident changes in the shift to a supply chain centric
perspective. The expansion of the traditional frame of reference in strategic sourcing
requires more information than merely data on existing and potential suppliersin tier-
1. Instead, the supply chains connected with those suppliers have to be identified and
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evaluated, e.g., by comparing alternative supply chains in the production network. As
a consequence, the task supplier selection is part of the process that leads to the mod-
elling of strategic supply chains.

The perception of the supply chain as dynamic network constitutes the basis for the
identification of strategic supply chains. To visualise the network in a structured way,
a specific strategic demand is communicated to existing and/or potential suppliersin
tier-1. Subsequently, those tier-1 suppliers report their own demand to their respective
suppliers. The requested information are split-lot transferred the other way round, ag-
gregated and finally visualised as supply network, in which each participant of the
supply chain congtitutes a network hub. Without information technology, such an ap-
proach could not be realised.
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—— Plan strategic demand Standardise products/services

Analyse, schedule and bundle strategic demand e

Define users of application

Communicate demand to existing and potential suppliers.

—{ Identify strategic supply chains
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Fig. 3. Functiona decomposition diagram for the supply chain devel opment

According to the assumptions described above, the rating of supply chains requires
the evaluation of networks instead of single suppliers. There has been preparatory
work on evaluation methods for business networks (e.g., [28, 22]) on which we have
based initial methods for the described application. However, there is need for further
research, especially in the area of aggregation of incomplete information.

Task “ Qualify strategic supply chain“: In addition to the selection of suitable sup-
ply chains and composition of alternative supply chains, the performance improve-
ment of strategically important supply chains is one of the major goals of strategic
supply chain development. Main prerequisite is the constant evaluation of the actual
performance of selected supply chains by defined benchmarks. The application should
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support respective evaluation methods and enables the user to identify imminent
problems in the supply chain and to initiate appropriate measures for qualification of
supply chain partners.

Thisisimportant because of the long-term character of strategic supply chain rela-
tionships. As a result of the long-term perspective, qualification measures — e.g.,
along the dimensions product, processes and management abilities — require deploy-
ment of resources on the buyer side as well. Because of this effort, problems in the
supply chain should be identified proactively and qualification measures should be
tracked.

Task “ Plan strategic demand” : Strategic planning, i.e., analysing, scheduling and
grouping of long-term demand, primarily affects intra-company processes that will
not change significantly by switching to a supply chain perspective in strategic pur-
chasing and therefore will not be automated in afirst step.

Data model

Having identified and characterised the domain of strategic supply chain development
and defined the business processes and tasks of that domain, it is necessary to deter-
mine the relevant information objects involved in the modelling of the strategic sup-
ply chain development. The resulting data model is listed as UML class diagram [17
p. 294] in Fig. 4.

Starting from the demand of a buyer it is relevant to collect data not only from the
suppliersintier-1, but from all suppliersin tier-n. A demand consists of services, ma-
terial groups and more which can be generalised to a demand category. To each de-
mand category different characteristics can be added, as for example method of pro-
duction, service level, time, volume etc. A whole supply chain specified by a demand
is a network of suppliers providing information to the buyer which is used for the de-
velopment of the supply chain. This network of suppliers is represented in the data
model as a complex monitoring object whereas a single supplier is represented as an
elementary monitoring object. With the affiliation of elementary monitoring objectsto
a complex monitoring object and with the identification of predecessors and succes-
sors of such elementary monitoring objects the whole supply chain is defined. At a
particular time each elementary object provides information about the product range,
bill of material, financial data or more. This information is known as supplier gener-
ated data. In addition the buyer generates own data, called buyer generated data,
specifying the performance of the supplier, respectively of the elementary monitoring
object, as termed in the data model. Examples for data generated by the buyer are tar-
get performance data and actual performance data. Target performance data are
guidelines for the supplier, and the actual performed data are the work performed
measured by the buyer. The buyer holds with the acquisition of supplier generated
data and with the definition and the measurements of performance data for all differ-
ent complex monitoring objects the information needed to evaluate the supply chain.
Different evaluation methods are defined by different eval uation criteria.
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Fig. 4. Datamodel for the domain of strategic supply chain development

The data model and the functional-decomposition diagram derived from the do-
main scope are the main information needed for the identification of high quality
business components explained in the next subsection.

4.2 Business Components I dentification (BCI)

With the BCl method relationships between business tasks and information objects
are defined and grouped. In Table 2 the relationships for the domain of strategic sup-
ply chain development are shown.

The business tasks are gained from the functional-decomposition diagram (Fig. 3)
and are listed left on the table. Relevant groups of data are gained from the data model
(Fig. 4) and utilised for the BCI process as information objects, listed on top. Such in-
formation objects are demand, supplier, supplier generated data, evaluation criteria,
evaluation method, target performance data and actual performance data.
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Table 2. Grouping of tasks and information objects

Slg
g 5|3
Information objects 2| <l g g
N B
g % HE 5
HEHEEE
Tasks E sla| 8| % 2 %
EHEEIEHE
HEEEEHE
Specify demand C
Communicate demand to existing and potential
upplier: U _|U
Define users of application C
[Aggregate data split-lot transferred by suppliers U
Visualise supply chain U
[Select (sub-)chains U
Visualise evaluation results U (VA Y]
Visualise evaluation results U
Control timeliness of reported supply chain data U
Define evaluation criteria
Define evaluation method C
Specify target values C
Specify evaluation method C
Execute evaluation method with actual performance
U |U U U
U U |U
ualification measures C_|C
Evaluate qualification mesures U |U JU|U
[Close contract C
|Collect data on actual supplier performance ©

An example relationship would be the usage “U” of supplier generated data for the
visualisation of the supply chain. Four areas result for the domain of strategic supply
chain development in changing the order of tasks and information objects in the ma-
trix as defined in chapter 3. The four areas are potential business components. The
first business component offers services for the specification of the demand and for
the definition of application users. The component therefore provides services for the
supply chain development. The second business component is responsible for the sup-
ply chain administration and visualisation in aggregating and managing the data re-
ceived and in providing visualisation services. The evaluation component provides
services in the area of evaluation methods and criteria, and the component on the right
is responsible for the performance data administration. The “U”’s outside the
grouped areas are substitute by arrows defining the dependencies of the single busi-
ness components, shown in Table 3.

Table 3. Business components identified using the BCl method
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Collect data on actual supplier on
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4.3 Refinement and standard specification of business components

The business component supply chain administration and visualisation gained
from the BCl method needs to be partitioned in two components, the supply chain
administration and the visualisation and selection component, in order to separate the
administration of data from the visualisation of data. The separation from data and
presentation is common within software development e.g. by patterns as Model View
Control (MVC) [9] and can be used in a more abstract way also for business compo-
nent development.

Two additional components are added to the business component model, namely
the communication manager and the communication. These ones are attained from in-
frastructure requirements and not from business requirements and belong to the com-
ponent system framework. Therefore they are not resulting from the BCl method.

The business component model gained from the BCl method and refined as just
mentioned is shown in Fig. 5. For each component listed a specification for all levels
of abstraction — marketing, task, terminology, quality, coordination, behavioural and
interface — as defined in section 2, needs to be given. The description of the detailed
specification of all levels for each single component is not within the scope of this pa-
per.

Interesting for this paper instead is the specification of the services provided by the
identified business components, defined in the task level of the specification memo-
randum. Single business tasks need therefore to be assigned to component services.
The mapping for the strategic supply chain development domain is shown in Table 4
and is defined according the memorandum of standardised specification of business
components.
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Fig. 5. Refined business component model

Some business tasks are mapped one to one to business component services, e.g.
specify demand or communicate demand to existing and potential suppliers. However
most of the business tasks are mapped to a superordinate more abstract defined ser-
vice, e.g. the business tasks visualise supply chain and visualise evaluation results are
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mapped to the service visualise complex monitoring objects. Fig. 5 shows the refined
business component model with all services defined for each component and with the
dependencies between the individual business components represented by arrows.
With the definition of a very abstract data model for the strategic supply chain de-
velopment domain, as given in Fig. 4, powerful, high quality, reusable and self-
contained business components can be identified which can be used with minimal in-
tegration effort and different parameterisations for different application systems.

Table 4. Mapping of business tasks to component services

Task Service

Define users of application Tnsert users of application

Specify demand Speci fy demand

Communicate demand to existing and potential suppliers Conmmuni cat e denand to existing and potential suppliers
Aggregate data split-lot transferred by suppliers Process col | aboration request

Visualise supply chain(s) Vi sual i se conpl ex nonitoring objects
Define evaluation criteria Define evaluation criteria

Define evaluation method Defi ne eval uati on net hod

Select (sub-)chains Sel ection of conplex nonitoring objects
Control timeliness of reported supply chain data Control tineliness of nonitoring objects
[Evaluate (sub-)chains Appl y _eval uation net hod

Visualise evaluation results Vi sual i se conpl ex noni toring objects
Identify target suppliers for negotiations (execute manually)

Conduct contract negotiations (execute manually)

Specify contract termn (execute manually)

Close contract Wite perfornmance data

Collect data on actual supplier performance Wite performance data

Specify target values Define evaluation criteria

Specify evaluation method Defi ne eval uati on net hod

Execute evaluation mehtod with actual performance data and target values [Appl'y eval uati on net hod

[Visualise evaluation results Vi sual i se _conpl ex _noni tori ng obj ects
Specify qualification measures Wite performance data

Agree on qualification measures with suppliers (execute manually)

[Execute qualification measures (execute manually)

Evaluate qualification measures Appl'y eval uation nethod

5 Component Based Domain Design

The goa of the component based domain design is to elaborate different diagrams
providing more information about instantiations and collaboration of the different
components. Therefore two types of diagrams are appropriate, a deployment and a se-
guence diagram. Both are presented in the following subsection using the Unified
Modelling Language [17 p. 362 and 432] notation.

5.1 Business components collabor ation design
For the domain of supply chain management different systems exist where the com-

ponents are used, namely the producer system and all suppliers systems. Fig. 6 shows
the deployment of business component instances on these systems.

41



Albani, A.; Keiblinger, A.; Turowski, K.; Winnewisser, C.. Domain based identification and
modelling of business component applications, in: Kalinichenko, L.; Manthey, R.; Thalheim,
B.; Wloka, U. (Eds.): Advances in Databases and Information Systems — 7" East European
Conference, ADBIS 2003 Dresden, Germany, September 2003, Proceedings, pp. 30-45

Three systems are shown, one producer and two supplier systems. The producer
holds all components belonging to the strategic supply chain development system in-
cluding the supply chain development and the evaluation components. The suppliers
utilise those components necessary for recording and sending the own data to the pro-
ducer and for acquiring the data from their own suppliers. For a more coherent display
not all component services and dependencies are shown. The dependencies and ser-
vices calls are presented by arrows. The dependencies and the dataflow are given by
means of an example and are illustrated in Fig. 7.

Supplier 1
—O Specify demand

- Supply chein development Communicate dem:cs;ﬁ;:smg and potential 7
Producer

—O Specify demand

Communicate demand to existing and potential

0\ Write complex monitoring objects Supply chain development —O
| suppliers.

—O  Visualise complex monitoring objects

2 Request collaboration

e manager g, Process request
|

i

— Send message 1 T \

- Communication —\, Receive message
)

— Request collaboration

¢t [ N c manager —Gy, Process request

Supplier 2 Communication —) Receive message

|

Evaluation Performance data administration

—oO Send message

Communication —x Receive message

Fig. 6. Instantiation and deployment diagram

For the strategic development of a supply chain, defined by a demand, it is essen-
tial to collect complete data not only from the supplier in tier-1 but also from all sup-
pliersin tier-n in order to be able to model and evaluate existing and alternative sup-
ply chains. Using the services of the supply chain development component a producer
is able to specify the demand and to communicate the demand to all suppliersin tier-
n. Triggered by that request, the supply chain development component accesses the
service reguest collaboration of the collaboration manager component which uses the
send message service of the communication component in order to send the demand
to the suppliersin tier-1. The service requests of the different components are visual-
ised in Fig. 7 by arrows. The communication components of the suppliersin tier-1 re-
ceive the message sent by the producer and forward the request to their collaboration
managers accessing the process collaboration request service. Each collaboration
manager uses the communicate demand to existing and potential suppliers service of
the supply chain development component to forward the demand to exist-
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ing and potential suppliers. The collaboration manager and the communication
components are responsible for communication between the systems.

Supplier 1, having received the information data from supplier 3, stores the data
using the service write complex monitoring objects in its own system. This informa-
tion together with information about all the suppliers is sent back to the producer. At
any time the producer receives the aggregated information from its suppliersin tier-1
and their suppliers. This information is given to the supply chain administration com-
ponent in form of a complex monitoring object. Each user can then request to visual-
ise the complex monitoring object. The complete supply chain is presented containing
al information about the single supplier nodes. The producer is therefore able to
evaluate and to develop the complete supply chain according to its requirements.

—y Supler3
1 T 1
o

[ |
o o

M Specify demand
Communicate demand to existing and potential suppliers
"7 Request collaboration
"7 Send message
Specify demand
=
" Process collaboration request
-
" Communicate demand to exisfing and potential suppliers
=1
~ Request collaboration
-
> Send message
SHE ’
Specify demand
Send complex monitoring objects L
Send complex monitoring objects "> Process collaboration request
- [B1—
" Process collaboration request " Wite complex moniforing objects
ke S
" Wite complex montoring objects ™ Request collaboration
k- kel
" Send message
K-
Send complex monitoring objects
7 Process collaboration request
=
~ Wite complex monitoring objects
L
Visualise complex monitoring objects
Presentation of complex monitoring objects. - > Read complex monitoring objects

Fig. 7. Sequence diagram

6 Conclusions

Having illustrated the necessity of building advanced information system using busi-
ness components, a detailed explanation of business components has been given, ex-
plaining all seven contract levels, which need to be defined in order to specify a busi-
ness component in a standard way. The identification of domain based business
components which are reusable, self-contained and marketable is not as intuitive.
Therefore the Business Components Modelling process has been introduced, explain-
ing the single phases, sub phases and the resulting diagrams used in order to achieve a
maximum result. With the BCM method high quality components can be identified
and reused in different systems by different parameterisations and with view integra-
tion effort.
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The BCM method has been verified for the domain of strategic supply chain de-
velopment, which extends the traditional frame of reference in strategic sourcing from
a supplier-centric to a supply-chain-scope including the dynamic modelling of strate-
gic supply chain. All phases and sub phases for that domain have been detailed and
the resulting diagrams have been explained.

Further work for the validation and refinement of the proposed methodology is re-
quired. In particular additional business domains need to be examined to obtain a
broader assessment base. Additionally, the BCI process needs to be extended for the
identification of infrastructural business components.
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