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Abstract: The methodical support of large systems development efforts is still problematic, due to the 
cumbersome access to paper manuals, the lack of modification capabilities, and the inflexible standard 
project structures. This paper presents a case in which a tool based on intranet technology is used to 
facilitate the management of systems development knowledge acquired in an empirical research project 
on situational method definition. A fundamental theory for situational method definition, called the S 4 
model, has been developed and validated. The S 4 model expresses the argumented dependencies of the 
Situation factors that determine the Succes of a project, to which is contributed by Scenario aspects, 
that yield a Situational method. This systems development knowledge and experience was captured 
and recorded according to the ASSUME (Acquisition, Structuring, Storage, Utilization and 
Maintenance of Expertise) approach for knowledge management. The knowledge acquisition exercise 
took place in three large organizations for information systems development involving 43 experienced 
project managers. The collected results of the empirical work'were filled in the Mouseion tool, an 
intranet application with hypermedia facilities (WWW, tip, newsgroups and search engines) for 
situational method support to systems development. 

Keywords: Systems development, method engineering, situational method, knowledge management, 
intranet. 

1, INTRODUCTION 
Despite many years of  collective experience, running a systems development project is 
still a troublesome task. Many projects are late or even not completed, and cost far more 
than anticipated. The Chaos Report of  the Standish group shows a staggering 31.1% of  
projects will be canceled before they ever get completed [Standish Group 95]. Further 
results indicate 52.7% of  projects will cost 189% of their original estimates. These results 
are based on surveys and personal interviews with a total of  365 IT executive managers 
representing 8,380 IT-application development projects. Cost and time overruns, content 
deficiencies can be traced back to factors which include the absence of a development 
method that is in accordance with the project situation and actually followed. The application 
of  these methods is reported to be problematic ([-Purba 95], p. 101; [Parkinson 96], p. 45). 
Method manuals are not easy to access from a developers workstation as they reside on a 
bookshelf, insights from new technologies and experiences cannot be inserted easily, and the 
customization of the standard method structures to the project situation at hand is not 
supported. Therefore, we must rethink the concept of  method. Over the last years several 
authors have proposed new ways to develop and use methods in the systems development 
practice. Heym and Osterle (1993) introduced the concept of  electronic handbook, where a 
computerized method would guide the development process. The Metaphor project at the 
University of  Jyv~kyl~i has developed the MetaEdit metaCASE tool, which supports the 
customization of  diagrammatic conventions in conjunction with generation of  diagram 
editors (see e.g. [Marttiin 92] and [Rossi 92]). The configurability of  methods into situational 
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methods was first articulated by Kumar and Welke (1992). They coined the term method 
engineering for the configuration of a systems development method, which was later 
elaborated in the so-called CAME (Computer Aided Method Engineering) tools Decamerone 
[Harmsen 94, 95] and the Method Base [Saeki 94]. The greater perspective of systems 
development process configuration in relationship with the usage of selected requirements 
engineering techniques was developed by Jarke and Rolland et al. (see e.g. [Jarke 94], 
[Rolland 94], [Si-Said 96] and [Nature Team 96]). Recently, some languages for the high- 
level description of methods were proposed ([Harmsen 94], [Brinkkemper 96], [Prakash 94], 
[Rolland 96]). We now are at a stage that theories on method configuration and facilitating 
technology such as metaCASE and Computer Aided Method Engineering are adequate for 
the improved methodical support. The implementation of these theories and technologies in 
the systems development practice require extensive empirical research, or as Shneiderman 
formulates: 

'Computer technology can help attain these high-level goals if we clearly state 
measurable objectives, obtain participation of professionals, and design effective 
human-computer interfaces. (...) With suitable theories and empirical research we can 
achieve ease of learning, rapid performance, low error rates, and good retention over 
time, while preserving high subjective satisfaction.' [Shneiderman 90] 

At least two types of empirical investigations are needed: 1) What is the most optimal 
technology for methodical support for the systems developer? 2) What practical experience 
can be incorporated into the formal method knowledge as described in books and manuals? 
We observe that many organisations are currently implementing company wide network 
facilities ( e.g. e-mail, discussion groups, document archives) for the support of intra- 
organisational communications, the so-called intranet. These intranet facilities serve as an 
excellent medium for the storage and retrieval of organisational knowledge, or organisational 
memory [Isakowitz 93]. We postulate therefore, that intranet is a very appropriate technology 
for the management of both formal and informal systems development knowledge. In this 
paper we present the results of a large empirical research project in which a large body of 
organisation specific knowledge was acquired and stored in a web-based intranet application. 

This paper first deals with a theory for situational method definition, the S 4 model, 
that links the situation factors, the success indicators, and the scenario aspects for the 
composition of situational methods. We also explain the knowledge management approach, 
baptized ASSUME. In chapter 3 the relationships between situation factors, success and 
scenario aspects are exemplified. Chapter 4 describes an empirical research project in which 
knowledge acquired from 43 experienced IT-project managers from 3 different companies, 
was used to validate the situational method definition theory. In chapter 5 a tool is described, 
based on the S 4 model, implemented with intranet technology and used in one of the 
companies that participated in the research project, to facilitate the management of the 
acquired and validated knowledge. The paper ends with conclusions and an outlook on 
further research. 

2. SITUATIONAL METHODS AND KNOWLEDGE MANAGEMENT 
In this chapter we present the S 4 model as a theory for creating situational methods, and the 
ASSUME knowledge management approach for supporting it. 

2.1 S 4 mode l  
In situational method engineering we focus on the construction of situational methods. In the 
creation process of a situational method several steps are recognized. A first step includes the 
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characterization of the situation by using situation factors, and the determination of  
performance by establishing success in terms of performance indicators. Both descriptions 
serve as input for the selection step, in which the required scenario aspects that make up the 
scenario, and corresponding building blocks are being selected. These building blocks are 
called method fragments, and are stored in a method base. The selected method fragments are 
combined in the assembly step, which results in a situational method. This method is applied 
in the project. Experience with the method can be stored in the method base or a separate 
knowledge base, to improve selection in future projects. Parts can be added or corrected du- 
ring the project, as not all required information may be available beforehand. We present the 
S 4 model as a theory for situational method definition which is the situation characterization, 
determination of success, and selection part of  method engineering (figure 2.1). 

Figure 2.1: The S 4 model 

We will discuss the S 4 model in three parts: 1) Situation, Success, Scenario, and Situational 
method and their relationships, 2) Situational method definition activities, and 3) Argument 
as the central concept in the S n model. 

Situation and method have to be tuned to each other by selecting appropriate 
method fragments. In traditional approaches to method fragment selection, such as outlined 
in [Slooten 93], so-called situation factors or contingencies are matched with properties of  
method fragments in the method base. In risk analysis and management approaches (see e.g. 
[Charette 89]), a number of  activities is incorporated into the project plan to reduce 
anticipated risk. A combination of these two approaches is, to take the s u c c e s s  the project is 
aiming at, as well as the situation of the project, into consideration, as was outlined in 
[Swede 94]. In the S 4 model the combination of the situation of a method as well as the 
success to be achieved with a method is taken as the starting point for method fragment 
selection. The relationships between situation factors and performance indicators describing 
the expected success determine the aspects required in the situational method. These aspects 
together are called the project scenario. A situational method consists of  method fragments 
that correspond to the scenario aspects. Situation factors, performance indicators, scenario 
aspects and method fragments are specified in Chapter 3. Figure 2.2 visualizes the core 
dependencies between the 4 S's. The S 4 model is based on the research described in 
[I-Iarmsen 95a] and [Klooster 96]. In the S 4 model, a certain aspect of  a situation contributes 
to or implies negative success with respect to a certain aspect of  the project performance. 
Scenario aspects contribute to positive success of a project. Therefore, if a specific situation 
occurs contributing to or implying negative success, this should be nullified by incorporating 
a specific scenario aspect. Method fragments give concrete form to scenario aspects. 
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Figure 2.2: Core dependencies of the S 4 model 

The process of defining situational methods can in accordance with the before described 
theory be decomposed into essentially four kinds of activities: 1) Interact with situation by 
on the one hand characterizing the situation by establishing situation factors, and on the other 
hand intervening the situation. Some situation factors are subject to the (in)direct influence of 
a project manager. 2) Determine performance by setting goals for project success that can be 
measured by certain performance indicators. 3) Select scenario aspects based on situation 
factors and performance indicators. 4) Select method fragments based on scenario aspects 
and situation factors. 

Situational method definition knowledge is captured in the argument concept of the 
S 4 model. In literature many models are proposed for capturing design rationale [Conklin 88; 
McCall 89; Potts 89], any of which are based on the Issue Based Information Systems (IBIS) 
model [Rittel 70]. Its basic concepts are Issue, Position, and Argument. An issue describes a 
problem to which positions can respond. Arguments contain knowledge in the form of 
justifications for (not) using certain positions to tackle a problem in a certain situation. In 
terms of situational method definition, knowledge is stored in arguments which relate the 
concepts situation factor, performance indicator, scenario aspect and method fragment, the 
situational method definition activities. Argument is thus the central concept for knowledge 
management. 

Figure 2.3 shows the use of arguments. Instances of situation factors and 
performance indicators, scenario aspects and method fragments are related by arguments. 
Note that concepts can decomposed. 

2.2 ASUME knowledge management approach 
Knowledge management is the Acquisition, Structuring, Storage, Utilization, and 
Maintenance of Expertise. Two forms of expertise are explicit and tacit knowledge, both of 
which can be managed in organizations. The acquisition of knowledge inside an organization 
occurs by making knowledge of its employees explicit. Employees either verbalize their 
knowledge on their own or take part in knowledge elicitation sessions and performance 
evaluations. Outside an organization knowledge can be acquired through education, research, 
interaction with customers and suppliers, letting employees gain experience, and e.g. hiring 
new staff. The acquired explicit knowledge must be structured in order for it to be 
effectively stored, used and maintained. The structuring includes knowledge modeling, 
validation and identification of knowledge gaps. It enhances systems thinking, comparing 
mental models, and it adds to building a shared vision [see Senge 90]. Meta-knowledge is 
gained due to the rearrangement of existing knowledge, the revision of previous 
knowledge structures, and the building and revision of theories. Tacit knowledge can also 
be included in the knowledge model by adding pointers to people. The knowledge model 
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Situation factors / 
Performance indicators 

Scenario aspects / 
Arguments Method fragments 

Figure 2.3: Example of the use of arguments within the S 4 model 

and its contents, the acquired knowledge, must be stored on media that are efficient and 
effective for use and maintain. The stored explicit knowledge together with the employees' 
tacit knowledge form the organizational memory [see Morrison 93]. It is also called 
'corporate knowledge' or 'corporate genetics' [Prahalad 94]. Utilization of knowledge is 
access, distribution and exploitation. To be able to actively search and use knowledge from 
the organizational memory, an employee should have easy access to it. Knowledge 
distribution pertains to pointing out new additions to the organizational memory to (passive) 
employees and educating them. Tacit knowledge is distributed by coaching and (in)formal 
human interaction. Knowledge exploitation leads to increased organizational efficiency and 
quality. Best practices become the way of working. Maintenance of knowledge embraces 
identifying and monitoring critical knowledge domains, subsequently starting up knowledge 
acquisition, structuring and storing activities targeted on those domains making the 
organization less dependent on individuals. 

3. SITUATIONAL METHOD DEFINITION CONCEPTS 
In this chapter research on the situational method definition is summarized for the S 4 model 
concepts performance indicators, situation factors, scenario aspects, and method fragments. 
For the sake of brevity we assume that the reader is familiar with the terms used in the tables. 

3.1 Performance indicators 
For each of the performance indicators in summed up in table 3.1, a definition of success is 
given. If one or more of the components of such a definition is not achieved, then no success 

with respect to the performance indicator concerned is achieved. We have identified three 
categories of performance indicators: those related with the IS development process, those 
related with the products of IS development, and those related with final result of the project. 
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The performance indicators have been identified by considering software specification 
quality factors, as found in, e.g. [Gilb 88] and [ISO 91]. Other, process-related, performance 
indicators are taken from the software process improvement and software costs literature (e.g. 
[Humphrey 90; Boehm 88]. The classification and aggregation process leading to the table 
can be found in [Harmsen 95]. 

Category: Process 
Time Project performed within original schedule 
Money Original budget not exceeded 
Organization management Task well-defined, relationships and responsibilities clear, structured 

communication and decision-taking 
Information management Documentation accurate, well-recorded and complete 
Quality control Product quality requirements defined, quality system with audits and 

inspections available 
Customer relationship Attention to contracting and customer advice 
Uncertainty management Identification and management of risks 
Complexity control Complexity of information systems and its relationships with the environment 

within certain limits 
Installation in accordance All requirements are met 
with specifications 
Category: Product 
Functionality Completeness, correctness, connectability, protectability, traceability, reusability 

requirements are met 
Reliability Availability, durability, sizeability, recoverability, flexibility requirements are met 
Usability Operability, support, clearness, user-friendliness, transparency, trainability, 

surveyability, transaction speed, equipment level requirements are met 
Efficiency Resource allocation, response time, batch transaction speed requirements are met 
Maintainability Pammetrisability, controllability, adaptability, testability, modifiability requirements are 

met 
Portabil!ty Portability and installability requirements are met 
Category: Result 
Satisfaction of information Correctness, completeness, timeliness, accuracy, verifiability of information 
need provided by the information system 
Business process impro- Business process improvement with respect to effectiveness, efficiency, 
vement flexibility, stability, continuity 
System acceptance Acceptance .of all information system aspects by user organization 
Organizational fit Installation of information system without eliciting major' changes in 

organizational structure or culture 
Table 3.1: Performance indicators 

3.2 Situation factors 
In a comprehensive literature study we have investigated a large number of  situation factors 
[Harmsen 95a]. Categorizing these situation factors based on interdependencies, relevance, 
having the same influence and classifications found in literature, resulted in a concise list o f  
situation factors are partitioned into three categories: environment, project organization, and 
project. [a.o. Olle 91, Slooten 93, Euromethod 94, Punter 96, Swede 94] 

Environ 
ment 

Management commitment, e.g. the availability of influential project sponsors 
Strategic importance, including project priority 
Organizational impact, including the consequences of the project goal for the organization 
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Project 
organiza 
tion 

Degree of resistance 
Conflict potential 
Scarcity of people and resources 
Stability of information and business processes 
Formality of information and business processes 
User knowledge and experience 
Capability of project team, indicating the relevant knowledge and experience of the team 
members with the problem area and with equipment and tools to be used 
Size of project team 
Dependency of other projects, including the number of interfaces with other systems 
The number of sub-contractors 

Project Clarity of project goal; 
Stability of project goal; 
Quality of specifications; 
System size; 
System complexity, including the complexity of the problem area, and the complexity of the 
information and the business processes, 
Degree of innovation, which depends on the degree of innovation of the system, the degree of 
innovation of system development, and the use of state-of-the-art equipment and tools. 

Table 3.2: Situation factors 

3.3 Scenario aspects 
Based on [Lindstrom 93; Euromethod 94; Swede 94; Avison 95; Purba 95 a.o.] and 
Information Systems Engineering methods such as Navigator and Method/1 various scenario 
aspects were identified and split into two categories, viz. strategy and project management 
[Harmsen 95a]. 

~is~i~iiiii~!~i!iii~i~iii~i~i~[!i~i~iii!iiiiiiii~i~i~i~ii~iiiiiiiii!iii~!iiiiiiii~!iiii~iii!!~iiiiii!iiiiii~iiiiiiiiiiiiiiii!i!!iiii~iii!i~i~ii~iiii!~iii~i~i!!!iiiii!ii~i~iiiii~iiii~!ii~i~!~!iiiii!i~iii~i~i~i~i~!~ii~i~i 
Category: Strategy 
project goal e.g. knowledge acquisition, adaptation, custom development, or packaged system 

selection and adaptation; 
approach distinguishing an organization approach, in which the information supply 

associated with the information system is considered one of the organization's 
essential functions, and a product approach, in which the information system is 
considered an isolated product with less importance for the organization; 

installation strategy which can be: one shot installation, installation in parts, and evolutionary installati- 
on; 

degree of re-use of existing design or software components; 
analysis starting point which can be the current situation or the required situation 
degree of user distinguishing between: no participation, consultation, representation and 
participation consensus, and end-user computing 
responsibility for development, partitioned into: responsibility with development organization for 

the entire development process, user-responsibility for designing specifications, 
user-responsibility for testing, and user-responsibility for installation; 

validation strategy distinguishing between immediate acceptance, without any validation, and valida- 
tion, by applying test cases or prototypes, or by simply using the system for a 
while. 

Category: Project management 
time management e.g. fixed time, post-project calculation, time boxing 
budget control ! e.g. fixed price, fee per hour, component pricing 
information distinguishing between documentation management, and software configuration 
management management; 
quality control containing activities to define quality requirements, quality procedures, and a qua- 
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lity system; 
project organization containing all activities aiming at better coordinat'ion and communication within 
management the project; 
procurement and all activities associated with tendering, the project contract, and the customer-sup- 
contract management plier relationship; 
methodological support all activities related to the education of methods and tools applied; 
and training 
phasing standard life-cycle, or ad-hoc; 

Table 3.3:Scenario aspects 

3.4 Method fragments 
The project scenario determines to a large extent the choice of the actual method fragments 
from the Method Base, that once assembled form a situational method. However, the project 
situation may require the use of certain method fragments. Finally, additional method 
fragments can be selected based on the completeness of set of  method fragments in the 
assembly stage. A project scenario includes a way of thinking and a way of  controlling 
[Wijers 89]. A situational method depends on a philosophy which is often overshadowed by 
or implicit in its embedded techniques, procedures and tools. The way of  controlling pertains 
to project management. A situational method consists of a way of working, a way of  
modeling; and a way of supporting [Wijers 89]. Methods address conceptual aspects and 
technical aspects. The conceptual aspect of a method consists of a process model and a set of  
product descriptions. The process model describes the steps and activities prescribed by the 
method i.e. the way of working. The distinction between scenario aspects (or route maps) and 
method fragments as proposed in [Slooten 93] has been adopted in this framework. The 
product descriptions prescribe contents of the products that are delivered by these steps and 
activities i.e. the way of modeling. In information systems modeling distinctions can be made 
between modeling aspects such as data, process, behavior and modeling perspectives: an 
organization perspective or an information systems perspective. The technical aspect 
addresses the way of supporting. Tools are partitioned into: analysis and design tools, 
generators such as code generators and database structure generators, programming environ- 
ments, DBMS's, process and project management, documentation tools, configurati- 
on/version management tools and automated methods. 

4. EMPIRICAL RESEARCH 
The presented theory of situation method definition is validated through empirical research. 
Empirically acquired knowledge interpreted in terms of the situational method definition 
framework was to be used to establish the theory's usefulness, and to adjust and extend it. An 
elaborate description of the research can be found in [Klooster 96]. 

4.1 Research Objective 
The research objective was to validate the situation method definition theory with empirical 
knowledge. A decomposition of the objective results in the following research questions: 
1) How are situational methods defined? 2) In what degree are methods tuned to the situation 
at hand? 3) Which scenario and method related issues are subject to the situational method 
definition process? 4) Which scenario aspects and method fragments can be selected? 5) 
What are justifications to tackle scenario and method related issues with certain scenario 
aspects and method fragments? 6) Which situation factors en performance indicators take 
part in these justifications? 

The target of  the project was the knowledge of experienced IT-project managers 
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working for a large Dutch IT-firm that focuses on insourcing, systems migration and inte- 
gration, an international consultancy firm specializing in organisational and automation 
consultancy, and the information systems department of a very large international bank. 
Three researchers worked each at one of the companies for over half a year to reach the 
objectives. A total of 43 project managers participated in the research. Table 3.1 shows their 
average number of years of experience in IT and ITTproject management. 

~i~i!ii~!i!i!i!iii!iiii~!i!~i~ii!ii~N~ii!~iii~i~iii~iiii~N~Ni~iii~i~iiii~i i i i ~ N ~ i ~ i ~ i i l ; i i i i  iiiiii!~ii~i~i~ii~i~~i~iiiii!iiiiiiiiiil;il 

....................... iT-'firm ' 21 12 6 
Consultancy firm 10 15 6 

Bank 12 16 7 
Table 4.1: Research target 

4.2 Knowledge Acquisition 
One general method for acquiring knowledge at the different companies was used, though 
the method could to some extend be tuned to the research situation at hand for reasons of 
efficiency. The method was a result of an extensive literature study on knowledge acquisition 
and in particular knowledge elicitation. It consists of four stages viz. preparing for know- 
ledge acquisition, knowledge acquisition itself in which project managers' knowledge is 
modeled, integrating the models into a composite knowledge base structured according to the 
S 4 model, and finally the validation of the knowledge base. Four aspects of the preparation 
for knowledge elicitation are described in [Welbank 90] and [Feigenbaum 84]: 
Understanding the working domain e.g. by informally talking to project managers and the 
people they work with and accompanying them during situational method defining activities. 
Background reading on IT-project management provides general terms of reference and 
common procedures. Existing documentation includes cases representing past performance, 
procedures, and peculiar terms. And finally, the location of experts. For the quafitative 
knowledge elicitation unstructured and semi-structured interview techniques were selected 
from a wide range of knowledge elicitation techniques based on formality [Cooke 94], 
artificiality [Hoffman 95], the kind of knowledge they best yield [McGraw 89], and the 
availability of experts. In addition to the interviews documentation analysis was used in those 
cases where project manages referred to specific documents. Hoffman states in [Hoffman 95] 
that whenever one is commencing research on a domain one must start by becoming 
conversant by reading text, manuals, by taking courses, etc. But the analysis of 
documentation is not limited to the preparation of knowledge elicitation. It can also be used 
as a means to build a knowledge base. A knowledge elicitation session consists of 1) a tape 
recorded unstructured interview for modeling the situational method definition process and 
the knowledge thereof i.e. in which situation should which activity be undertaking anticipa- 
ting what result. 2) A tape recorded semi-structured interview for modeling the knowledge 
used in selecting scenario aspects and method fragments indirectly relating situation and 
success. 3) A validation of both the situational method definition process and the knowledge 
model through a teach back technique. After the session, the validated model are worked out 
using the tape recordings. Constructing composite knowledge base includes analyzing the 
results in terms of the S 4 model, structuring and integrating them. This activity is 
considerably time-consuming because unstructured interviews tend to yield much, and 
obviously unstructured information. Project managers did not agree with each other on some 
topics. The knowledge base therefor contains conflicting knowledge. The composite 
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knowledge base was validated in several ways (section 4.3). The knowledge acquisition 
method was carefully be constructed due to difficulties inherent to knowledge elicitation. 
Much knowledge is tacit and not subject to conscious introspection and subsequent 
verbalization [Berry 87]. Experts may simplify or distort their knowledge when conveying it 
to a non-expert with limited understanding of the domain. Due to inconsistency and 
incompleteness in experts' descriptions of their problem-solving strategies, experts might fall 
back on naive theories. Also, knowledge is a power base for experts, they might consider 
their knowledge secret or they might (unconsciously) mislead knowledge elicitors [Brul6 89; 
Ngwenyama 94]. In our research the participating project managers were enthusiastic and 
convinced that sharing knowledge would benefit them all. That was also reason for a 
considerable management commitment. 

4.3 Validation 
The acquired knowledge was validated in several ways. First, during the knowledge 
elicitation session preliminary models were discussed. After that the complete transcriptions 
of the tape-recorded session were validated and accordingly adjusted. The separate interview 
results were compared taking the degree of agreement as an indication of representiveness. 
The composite knowledge was verbally presented to a group of project managers and on 
paper to another group. Feedback was used to validate and adjust the knowledge base. 

4.4 Results 
This paper only briefly discusses the elicited knowledge and in chapter 5 goes into the way 
the results were structured and presented in a knowledge management tool. The situational 
method definition processes of the three participating companies were elicited to a detailed 
level. Considerable insight was gained into account management, tendering processes, 
contract management and project definition processes which includes project management, 
the situational systems development method, tools, and technology. Methods were in every 
case tuned by project managers to the situation at hand, although in some cases parts of the 
methods were prescribed by either customers or company's management. More than 100 
flexibilities in scenarios and methods were found pertaining to areas including risk 
management, the development strategy, the way of working, phasing, user involvement, 
techniques, technology, tools and project control measures for organization, information, 
quality, budget and planning. A vast amount of knowledge of when (not) to choose which 
scenario aspects and method fragments in these areas was acquired. A total of more than 150 
situation factors and performance indicators were elicited and made explicit. 

5. THE MOUSEION KNOWLEDGE MANAGEMENT TOOL 
The management of the IT-firm that participated in the empirical research expressed the need 
for a way of managing the large amount of elicited project management knowledge. In 
response we proposed organizational measures and implemented a tool based on intranet 
technology for knowledge management facilitation, as effective knowledge management 
requires hybrid solutions of people and technology. In the following sections we describe 
the organizational aspects of knowledge management measures briefly, the tool, and an 
evaluation of its usage. 

5.1 Organization 
Knowledge management requires knowledge managers who are responsible for a critical 
knowledge domain. A Special Interest Group (SIG) assists the knowledge manager in the 
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acquisition, structuring, storage, utilization and maintenance of expertise of the domain. 
Its members are employees working in the knowledge domain, who use the knowledge 
and have committed themselves to supplying knowledge as well. SIGs have explicit goals 
that are periodically evaluated. Furthermore,-SIGs are independent from formal 
hierarchies forming virtual communities of practice. A technical support group is 
responsible for the tool the SIGs use. Initially six IT project management knowledge 
domains were identified by the management of the IT-firm as being critical to their 
organization, viz. situational systems development methods, project planning, project 
control, subcontract management, tendering and finance. Project managers experienced in 
those domains volunteered as knowledge managers to form SIGs. 

5.2 Mouseion 
In approximately 290 BC Demitrius Phalerus, a disciple of Aristotle, founded as 
instructed by Ptolemy Soter, the famous library of Alexandria. The library was to be 
a counterpart of the one in Athens, but it exceeded far beyond that and became an 
intellectual and scientific institute, the Mouseion, at which among others Euclid, 
Archimedes and Eratosthenes worked 

Mouseion which is the acronym for Medium for On-line Utilization and Storage of 
Expertise and InformatiON, introduces a new forms of utilizing and storing knowledge in 
an organizational memory being a sort of library. This new way of facilitating knowledge 
management is likely to exceed the traditional counterparts. Mouseion is also Greek for 
'museum' i.e. a place for learning from others and the past. The first five characters of the 
name pertain to the tool's navigation device. Mouseion is a tool designed for IT-project 
knowledge management focused on situational method definition. It is a hypermedia 
system based on intranet technology and structured according to the S 4 model. It was 
successfully implemented in the IT-firm within the formulated constraints. The tool was to 
be easy to use, maintainable and it was to have low cost. lntranet technology is based on 
the adaptation and integration of Internet-derived technologies and communication 
protocols for use in internal information systems. Intranets support platform independent 
information and knowledge storage and utilization as well as interpersonal 
communication, collaboration and other communication intensive applications. 
Knowledge and information are located on network servers accessed by 'thin' clients 
providing an easy to use universal graphical user interface to all enterprise 
communications, information systems, and also applications. Central servers increase 
maintainability and they always contain the most recent version of the knowledge base. In 
addition, intranet standards are open and widely used so that can connect various systems 
and applications e.g. a situational method assembly tool. Figure 5.1 depicts that Mouseion 
consists of a Unix World Wide Web (WWW), 
File Transfer Protocol (FTP) and News server, a 
network with the protocol TCP/IP, mostly PC- 
clients with a webbrowser and a secure call-in- 
point for remote access. A local search engine 
adds to the knowledge access. Mouseion 
contains knowledge and information stored in 
the form of HyperText Markup Language 

@ @ l  
% . . . . '  

Figure 5.1: Architecture Mouseion 

(HTML) pages as well as templates and checklists as word processor documents that are 
downloadable with FTP. FTP is also used for uploading HTML-pages. The Newsgroups 
facilitate discussions on the domains of the SIGs which yield more knowledge. The 
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knowledge in Mouseion is structured according to the activities and relations between 
Situation, Scenario, Success and Situational method of the S 4 model. Situational method 
definition activities are described with: a name, a unique number, an activity model see e.g. 
figure 5.2. The model functions in Mouseion as a hypermap.), a table with participants in 
the activity, their roles and their responsibilities, a list of  products that are input to the 

activity, a list of  
products resulting 
from the activity, 
description of  the 
kind of activity 
(interact with 
situation, determine 
performance, select 
scenario aspects, 
select method 
fragment), its 
standard way of  
performing it, and 
deviations from it 
described in tables 
which include 
descriptions of  
alternatives, 

Figure 5.2: A SMD activity in Mouseion (in Dutch) arguments 
supporting or 

objecting to the alternatives, and the factors that the selection of  alternatives depends 
upon, links to situational method selections, a table of  subactivities and their description 
or links if there is enough knowledge to describe them in terms of this structure, a list of  
the company's mandatory (quality) procedures for performing to activity, a list of  tools 
and downloadable checklists and templates that are useful in the activity. In situational 
method definition selections scenario aspects and method fragments are selected from a 
range of options. The selections are described with a name, a unique number, a 
description of  scenario aspect or method fragment selection, links to situational method 
definition activities that provide input to the selection, the options with their explicit 
descriptions and arguments that relate situation factors, performance indicators, scenario 
aspects and method fragments (see e.g. figure 5.3), general dependencies of  the selection 
including situation factors, performance indicators, and scenario aspects. 

5.3 Tool usage 
Mouseion has been made available to a selected group of 30 project managers including six 
knowledge managers and their SIGs, for a 3 month trial period. In an evaluation after the trial 
period the participating project managers were very positive about the new way of managing 
knowledge and about the tool that facilitates it. Discussions had emerged establishing best 
practices, relatively inexperienced project managers had used Mouseion mainly for 
educational purposes whereas experienced project managers had used it to quickly access 
checklists and templates. For Mouseion to be successfully used in the future, the knowledge 
must be maintained. This requires management support because maintenance of Mouseion 
costs time of its users, while the effects of  the tool are difficult to measure. After the 
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Figure 5.3: A SMD selection in Mouseion (in Dutch) 

successful trial period 
Mouseion was made 
available to the whole 
organization. One of the 
effects was that intranet 
applications are being 
introduced for various 
other domains. In the 
future Mouseion can be 
extended by adding 
database access 
capabilities for on-the- 
fly HTML generation 
based on queries, and by 
adding processing 
capabilities so that e.g. 
method assembly can 
also be supported. 

6. CONCLUSIONS AND FURTHER RESEARCH 
Intranet facilities seem to be an ideal medium for the management of many types of 
organisation knowledge. The ease of use of web-browser interfaces and the relative simple 
access to all kinds of document types (texts, graphs, reports) are important reasons for this. 
The future extension of intranet with a broad range of communication means (intemet 
telephony, video-conferencing, group-editing, etc.) make this technology to be a serious 
candidate for coming systems development infrastructures. To this end we have developed a 
theory for the compostion of situational methods, the S 4 model. This model was validated by 
an extensive literature research project on the one hand, and by a large scale knowledge 
acquisition project in three different IT companies. We have shown the feasibility of the 
acquisition of informal, implicit knowledge by means of elicitation techniques, that are 
relatively simple to apply. The total body of method knowledge was recorded in a prototype 
knowledge management tool, called Mouseion, to show the feasibility of this technology. It 
is obvious that more experiments with the usage of the intranet for method engineering 
purposes are needed to confirm our claim that this is the most optimal technology for 
methodical support for the systems developer. Extensive trials and fine-tuning of the 
accessibility of method knowledge structures are planned to validate our claims. 
Furthermore, as we just have performed empirical investigations in three companies, the 
generalisability is still limited. The adoption of our approach may well be related to the 
culture of the companies involved or to their type of development activities. Another point of 
attention is the restricted support for decisions. As the knowledge structures are mostly 
informational, there is currently no pro-active decision support implemented in the Mouseion 
tool. Active forms of hints, wamings and what-if questioning are highly desirable support 
functions. However, these are at the moment hard to formalise and therefore difficult to 
integrate with the current functions. Several of the discussed issues are subject to future 
research. The method knowledge in the Mouseion tool needs to be integrated with the 
extensive method engineering functionalities of the Decamerone Computer Aided Method 
Engineering tool [Harmsen 95]. We plan to substantiate the S a model in a wider perspective: 
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in other types o f  organisations and for other types o f  projects. Also the formal structures o f  

method fragments for the assembly into complete, consistent situational methods are 

currently investigated. So far, we observe that our experiments are embraced with vivid 
enthusiasm in the involved companies, and give rise to initiatives to formalise and store other 
types o f  organisational knowledge. We are certain that the combination o f  intranet 
technology with method engineering knowledge holds a strong potential to the future o f  

systems development. 
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