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Overview

Information systems analysis, design and implementation are being transformed from an art into an engineering discipline. One condition for such a change is to improve our understanding and formalization of the knowledge that is used, captured, transferred, and transformed during systems development to make informed choices about appropriate development strategies. This condition can be met by developing notations, approaches about systems development tasks and formal representations of their outcomes. This growing and intensively researched area is called metamodeling, and the principles and systematics of conducting metamodeling is method engineering. The results of method engineering are contingent and effective development strategies for varying situations. 

One important reason for increased method formalization is the need to implement fast support environments for a chosen development strategy. Consequently many commercial CASE tools offer modification and tailoring facilities (including Paradigm Plus, MetaEdit+, IPSYS Toolbuilder) so that methods can be configured and modified when need arises (for a good overview of the activities see URL: http://www.metamodel.com/). Some environments like MetaEdit+ are regarded as full-blown metaCASE tools i.e. tools, which can be used to implement any selected method or a chain of methods. Overall, due to the increased awareness of the need to modify method knowledge and the availability of powerful tools to support method modification there is a huge demand for people with good understanding of method formalization and its use. The rapid changes in technology (object orientation, reference frameworks, WWW-technologies) are also increasing such demand.

The course will be conducted as a series of lectures and demos. Each session will consist of lectures/discussions concerning metamodeling and method engineering and their role in clarifying the systems development discipline and crafting appropriate development strategies. Another part will be spent in demos where principles and approaches to metamodeling and method engineering will be tried out. These demos will give students hands-on experience in metamodeling and method engineering, and also acquaint them with the latest in CASE technology, MetaCASE environments (MetaEdit+).

Course objectives

The students who successfully complete this course will be able to:

1. Understand the systems development as a multidimensional development process and know how alternative development strategies can be composed and tried out

2. Understand the role of modeling and metamodeling in the systems development discipline and configuration of development strategies

3. Understand the major dimensions of method engineering (processes, notations, tools, organization) and describe their key components and their interactions

4. Manage method development and adaptation processes and understand key contingencies that affect the choice and adaptation of method knowledge

5. Understand the need for a technological infrastructure that can support successful and efficient exploitation of method knowledge, and be familiar with the concept of metaCASE or CASE shells that form the cornerstone of such an infrastructure

6. Be able to apply and follow Method Engineering Methodologies (MEM) and to understand their role in managing and giving direction to methodology change and development of new development strategies

7. Be able to efficiently use a metaCASE tool (MetaEdit+) in modeling and implementing a chosen methodology part.

Course contents

The course will be organized into three major modules that focus on different aspects and mechanics of metamodeling and method engineering:

Part 1. Systems development, development strategies, modeling and metamodeling (10 hours)
Topics covered: systems development, development strategies, modeling, concept of a model, classes of models, universal vs. application-specific models, modeling in systems development, metamodeling, tools that support modeling (CASE), method engineering, dimension of method engineering

Part 2. Method engineering (20 hours)

Topics covered: Steps of method engineering, metamodeling languages, organization of method engineering, goals for engineered method, evaluation of method engineering outcomes, method metrics, case examples: Nokia, Deloitte & Touche

Part 3. MetaCASE and method engineering support (12 hours)

Topics covered: CASE tools, CASE architectures, tools that support method engineering (metaCASE), principles of metaCASE tool design, metaCASE architectures, tools in a CASE/metaCASE environment, design and implementation considerations and issues (repository management, concurrency, tool interoperability, performance), design and implementation considerations.

Evaluation

Students will be evaluated on the basis of their performance in three areas.

A Written Methodology Analysis using MetaEdit+ (50 %) — Student groups will produce a written analysis of a part of a recent object oriented methodology (UML 1.3) using a metaCASE tool MetaEdit+. This analysis should include a relatively complete specification of one or two methods (technique) and its implementation in a CASE tool and a written analysis of the modeling process and modeling choices. The assignment is carried out in several stages and a separate description is available how to conduct the methodology analysis. The course will include 16 hours of demonstrations where the work on the course assignment is supported. Risto Pohjonen and Juha-Pekka Tolvanen tutor these assignments. The demonstrations will include an introduction to the MetaEdit+ Method Workbench and discussion of problem solutions and their analysis. The exact dates and times of the demonstrations are announced during the course. 

The final analysis should be no more than 10 double-spaced pages in length (not counting illustrations, tables, and references). For this task you will be graded on the content analysis (75%) and the mechanics of its presentation, including organization, proper grammar, and spelling (25%). The format of the written report will be discussed in the class. NO CREDIT WILL BE GIVEN FOR COPIED WORK.

Final examination (50%) — The examination will have closed book questions on major concepts and topics covered in the course, dealing with systems development strategies, metamodeling and method engineering.

Course attendance — You are expected to attend each class and contribute to the discussion in the class. Every student must be prepared to provide a summary of the materials assigned for that class and to ask relevant questions about the material read. Therefore come to class already familiar with the material to be discussed and analyzed at that class. Read the materials before the class! Students often comment that the knowledge of their peers provides considerable added value to the course content. While precise grading is not possible, relative grading is, based on the following hierarchy:

Excellent performance - is always prepared when asks; demonstrates insight into the assigned material, adds broad value or a good insight to the discussion when volunteering to respond.

Good performance - generally prepared when asked; volunteers responses, which are mostly on the mark and/or add some value to the discussion.

Fair performance- infrequently prepared and/or volunteering answers; when asked able to respond to questions without too much prompting.

Poor performance - frequently unprepared and/or absent.

Course Texts

The field of computer based method support and method specification, though widely en vogue in the industry has not been documented in any textbooks. Therefore the course readings have been collected from a number of articles and tutorials. The reading list below is not final and other materials will be distributed during the course. All course materials are supported by overheads, which are available at http://www.cs.jyu.fi/~jpt/ME2000.

Texts (required)

1. Brinkkemper S. (1990) Formalization of Information Systems Modeling, dissertation, pp. 11-45, University of Nijmegen

2. Hirschheim R., Klein H., Lyytinen K., Information Systems Development and Data Modeling, Conceptual and Philosophical Foundations, Cambridge University Press, 1995, pp. 10-45

3. Kelly , S., Application of Repository Technology and Concepts to a MetaCASE environments, submitted for publication

4. Kelly S. Lyytinen K., Rossi M., “MetaEdit+: a fully configurable Multi-User and Multitool CASE and CAME environment”, in Advanced Information Systems Engineering, Proceedings of 8th International Conference on CaiSE’96, in Constantopoulos P et al (eds), Springer Verlag, pp. 1-21, 1996

5. Koskinen, M., "Organisational Perspective to the Variation of Process Modelling 
Languages", to be submitted. 

6. Koskinen, M., Marttiin, P., "Comparing Two Traditions: Towards an Integrated 
View of Method Engineering and Process Engineering", submitted to SEE'2000. 

7. Kumar, K.  & Welke, R., Methodology Engineering: a proposal for situation-specific methodology construction, in Cotterman W., and Senn J. (eds), Challenges and Strategies in Systems Development, pp. 257-269, 1992

8. Reference model for frameworks of Software Engineering Environments, NIST 500-201, Technical Report of ECMA TR/55 2nd Edition, Dec 1991

9. Rossi, M., & Brinkkemper, S., Complexity metrics for systems development methods and techniques, Information Systems, Vol. 12, No 4,

10. Rossi, M., Reuse based approach to CASE tool construction, 1998.

11. Tolvanen J.-P-, Lyytinen, K., Flexible method adaptation in CASE: the metamodeling approach, Scandinavian Journal of Information Systems, vol 5, pp. 51-77, 1993

12. Tolvanen, J.-P., ABC to metaCASE technology, White paper, MetaCase Consulting, 1999.

13. Tolvanen, J.-P., Information systems development: methods and tools, dissertation, Chapter 2, 1998a.

14. Tolvanen, J.-P., Method engineering: methods and tools, dissertation, Chapter 3, 1998b.

15. Tolvanen, J.-P., Requirements for metamodeling languages, dissertation, Section 4.4, 1998c.

Course Schedule

Time
Place
Content
Material


10.1
Mon
 10.15–

                 12.00

Tolvanen
Ylistö

Kem2
Course outline, goals, organization, trends of IS development 
Lecture notes




11.1

Tu 8.15–

                   10.00

Tolvanen
MaA 211
Introduction to ISD methods 
Hirschheim et al. 1995,

Brinkkemper 1990



13.1. 

To 8.15-

10.00


Tolvanen
MaB 118
Modeling in ISD, modeling methods, model classes  
Hirschheim et al. 1995

Tolvanen 1998a,

Brinkkemper 1990


17.1
Mon
 10.15–

                 12.00

Tolvanen
Ylistö

Kem2
System Development Methods and Method engineering (ME)
Kumar & Welke 1992,

Tolvanen 1998b

18.1

Tu 8.15–

                   10.00

Tolvanen
MaA 211
Steps of method engineering
Kumar & Welke 1992,

Tolvanen 1998b,

Tolvanen & Lyytinen 1993

20.1. 

To 8.15-

10.00

Tolvanen
MaB 118
Metamodeling languages, examples of metamodeling
Tolvanen, 1998b&c

24.1
Mon
 10.15–

                 12.00

Tolvanen
Ylistö

Kem2
GOPRR metamodeling language, examples
Kelly et al. 1996, MetaEdit+ User’s Guide

25.1

Tu 8.15–

                   10.00

Tolvanen                      
MaA 211
Metamodeling: 

Single method construction
Tolvanen, 1998b&c

27.1. 

To 8.15-

10.00

Tolvanen                      
MaB 118
Metamodeling: method integration techniques
Tolvanen, 1998b&c

31.1
Mon
 10.15–

                 12.00

Tolvanen
Ylistö

Kem2
Strategies of ME, case examples
Tolvanen, 1998a&b


1.2

Tu 8.15–

                   10.00

Tolvanen
MaA 211
Organizational support for ME,

Stakeholder based review of method support
Kumar & Welke 1992


4.2

Fri 8.15-

                  10.00

Tolvanen

MaA 211
Evaluation of ME outcomes, Method metrics
Tolvanen & Lyytinen 1993,
Rossi & Brinkkemper 1996

7.2
Mon
 10.15–

                 12.00

Koskinen
Ylistö

Kem2
Process modeling
Koskinen & Marttiin 2000, Koskinen 2000

8.2

Tu 8.15–

                   10.00

Koskinen

MaA 211
Process metamodeling
Koskinen 2000

11.2

Fri 8.15-

                  10.00

Rossi

MaA 211
CASE tools, CASE architecture
ECMA, Kelly et al. 1996

14.2
Mon
 10.15–

                 12.00

Tolvanen
Ylistö

Kem2
MetaCASE architectures, necessary functions of metaCASE
Kelly et al 1996, Tolvanen 1999

15.2

Tu 8.15–

                   10.00

Tolvanen

MaA 211
Tool integration
Kelly 1997



18.2

Fri 8.15–

                   10.00

Rossi
MaA 211
CASE repositories, repository services 


ECMA, Kelly et al. 1996

21.2
Mon
 10.15–

                 12.00

Tolvanen
Ylistö

Kem2
General CAME

CAME tool properties
Kumar & Welke 1992, Kelly et al. 1996, Tolvanen 1999

22.2

Tu 8.15–

                10.00

Tolvanen
MaA 211
MetaEdit / MetaEdit+ CAME tools 
Kelly et al. 1996,

Rossi 1998

25.2

Fri 8.15–

                   10.00

Tolvanen
MaA 211
Method engineering directions, course wrap up


Note:  The preceding outline is intended as a guide to this course. Changes to the course outline in terms of topics covered, due dates, etc. may need to be changed for a variety of reasons. All efforts will be made to inform the students, in class and by email, of any changes being made.
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