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Theory building vs. design research vs. solution

engineering
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e.g. success factorsfor SOA  (@ims at providing generic solutions
to important, relevant problem classes)

Legend:

Institute of Information Management
Y Univer
A, University of St.Gallen

Design research

Scientific
approach
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Solution engineering
(aims at solving

specific problems)

- - science

Business
innovation in
organizations

e.g. enterprise service reference
architecture in domain A;
adaptable method for the
construction of enterprise services

Engineering

methods

e.g. construction of concrete
enterprise services for
business unit X;
Specification of concrete
maintenance processes for
Enterprise services in BU X
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Artifact types (= research result classes)
INn social sciences vs. In Business Engineering

Artifact types (and research Exemplary artifact types in
approaches) in social sciences Business Engineering
Applica-
bility

Actual design solution

Normative statements .
. ey in situation y
(definition of goals*)

Reference
model for x
Method for
the design of x
- Success
Cause-effect relations ouccess

. or problem class

Acceptance

(theory building)

ody cons
" " . concept
(terminology construction) conc
Genericity concept

Adapted from [Chmielewicz 1994] who
calls normative statements “philosophy” Neutrality
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Means-ends relations
(technology construction)




Artifact types (= research result classes)
In Business Engineering vs. In DSR for IS

Exemplary artifact types in Artifact types in DSR for IS
Business Engineering (e.g. [March/Smith 1995],
App"C&- [Hevner et al. 2004))

bility

Actual design solution
to achieve goals x

SIS Instantiation
In situation y
Reference
model for x
Method for
the design of x
Success \ 0 _—  ~ v _aemmm=al

factors for > Context types / \

pmb'em = _Theory |

factors for x

e

Process Method
concept————>_concept
Situation
concept .
Genericity

Neutrality
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Artifact types (= research result classes)
In Business Engineering vs. In DSR for IS

Exemplary artifact types in Artifact types in DSR for IS
Business Engineering (e.g. [March/Smith 1995],
Applica— [Hevner et al. 2004))
bility

Defined goals, perceived utility

Enables evaluation S T
\/ |s foundation for D
(Prescriptive) Technology

- Enables theorizing . _—
\/ |s foundation for
(Descriptive) Theory
/\

Is foundation for
Terminology / Ontology

— Genericity

Neutrality
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The Terminology of Business Engineering

" Meta model for all BE artifacts
“Business-to-IT"

= Shared language of BE
community (academia and
practice)

= “Translation” into other language
communities (e.g. EE)

= Foundation for (consistent)
extensions (e.g. business
networking, workflow mgmt)
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The Theory of Business Engineering

= BE artifacts transform descriptive
theory into prescriptive
technology

= Example: Empirically validated
success factors for a solution
class are used to construct a

W generic design method

Method A1
that
guarantees A

Artifact X1
that meets

require-

Reference
model B1 that
guarantees B

Institute of Information Management

'f. © Oct-09, IWI-HSG
YA, University of St.Gallen Slide 7



The Technology of Business Engineering:
Generic artifacts address certain classes of design

p rO b I e m S Method A1 Reference
that model B1 that
guarantees A guarantees B
Solution
genericity
| |
| | | | | | | | ‘ | | | | ‘ | | ‘
that meets
Selected range of design problems to be generically solved require-
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Traditional “one size fits all” approach:
Theories and successful practices are consolidated into one
generic method/reference model

. N
Solution A Solutlo tlfact range

genericity

Legend: /] / 7[/ \ N
—> Inductive deriv.
— :Z)e(ljjl(j::ti\?e geriv. 7 // l// | 7 |_4‘| \‘ — i:_‘ _q Bq 7 T\

<€ >
Selected range of design problems to be generically solved
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No single size fits all!

= Within a design problem class, solution artifacts should be
adaptable to project type (= design goals) and context type
(= relevant contingency factors)

= Adaptation needed for
— ...method procedure model
— ...method role model
— ...method activity model and techniques
— ...reference result models

= Several approaches proposed:
— Situational method configuration (e.g. [Karlsson and Agerfalk 2004])
— Situational method composition (e.g. [Brinkkemper 1996], [Harmsen, 1997])

— Situational reference model adaptation
(e.g. [Becker, Delfmann and Knackstedt 2004])
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Situational method/RM engineering:
Theories and successful practices are consolidated into a set of
less generic methods (ref. models)

Solution A IANVAN N2 N AN
N\

genericity N
\\

=S
Solution 1 arjifact range S2range S3rg. S4rg.

ANT \

Legend: / O /
N Inducti\_/e deriy. 77 /
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Selected range of design problems to be generically solved
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Situational artifact engineering is then comprised of
two distinct sub-processes

‘ 2.
Adaptation and

application of
situated artifacts

d g
Construction of
situational
artifacts

=» Design problem range specification =» ldentification and selection of situational artifact

=>» Artifact construction (situation matrix, =>» Adaptation to the context and project goals at
fragments, adaptation rules) hand

=» Evaluation and quality mgt =>» Integration of artifact fragments

=» Correction and extension =>» Application of situated artifacts
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stitute of Information Managemen [Fettke/LOOS 2005’ pp 22-23]
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What level of artifact genericity
should be aimed at?

Maximum
artifact
genericity

e |
| E T
o | WElmnlh LTI ﬁ)

e Selected range of design problems to be generically solved
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Economies of situational artifact construction (1):
Cost considerations

Construction and A\
adaptation costs

Solution A I

genericity |
G4
G3
G2

b1
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Selected range of design problems to be generlcally solved
Solution 4 P VS NN
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Economies of situational artifact construction (2):
Cost & revenue considerations

Maximum /N
artifact Al\rtifact 4

genericity

Artif?ct 3

Minimum —
artifact Artifact 1 Artifact 2 l:‘ I:‘E_‘
genericity T T !_‘_V_\ L | ]

VW | Attractive design problems Unattractive design problems
(high revenue, occur often) (low revenue, occur rarely)

<€ >
Selected range of design problems to be generically solved
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The technology of Business Engineering:
Current limitations and future extensions

= Synergy potentials of integrating situational method engineering and

reference modeling not completely utilized yet (adaptation mechanisms,
fragment reuse)

= Situational {method;model} {construction;adaptation} “technically”
mature, but nearly bare of economic considerations

= Method/model induction from successful practices dominates -
deduction from knowledge base needs to be enhanced on the
construction level

= On the meta level, artifact design methods need also to better utilize
the knowledge base from IS (e.g. standardization, componentization),
organization science (e.g. contingency theory) and even economics (e.qg.
diversity theory)
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The philosophy of Business Engineering:
Useful solutions for relevant, important design
problems

Environment Design Science Knowledge Base
Application Domain Foundations
Build Design « Scieni .
* Paopl . cientific Theories &
OeOP ° | Q::,'La:;::s Methods
* Organizationa
Systgems . * Experience &
Rigor Cycle Expertise
« Tochnical Relevance Cycle Design g Y P
Systems - Requirements Cycle « Grounding
: Field Testing « Additions to KB

* Problems

& Opportunities Evaluate * Meta-Artifacts
{Design Products &
Design Processes)

Adapted from [Hevner 2007]

= Without field testing, artifact utility cannot be
tested

Without requirements from practical problems,
artifacts cannot be purposeful designed

e~
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...and this Is where Enterprise Engineering
contributes:

= Established an approach that integrates theory and

technology, thereby
— reducing construction costs (reduction to ontological design)
— Increasing solution value (disciplined, “grounded” design)

= Established a community that
— uses a shared terminology (consistency across design projects)

— Is sustained through accepted, widely used methods and tools
(consistency over time)

— Integrates academic research, practice solution design and
consulting

= Established {Business;Enterprise;Organizational}

Enninaarinn ac a cith_Aicrinlinnoa
CHYHICCliniy dos a suu-UioCipiinic

— that integrates business and IT solution design ‘silos’
— that integrates social science and engineering methods
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