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. Carnegie-Mellon University, School of Computer Science (USA)

Degree Program: Master of Software Engineering

Webpage: http://mse.isri.cmu.edu/software-engineering/web3-programs/MSE/index.html
Curriculum: http://mse.isri.cmu.edu/software-engineering/web3-programs/MSE/Plan of Study.html

. University of Texas at Austin, Department of Electrical and Computer Engineering (USA)

Degree Program: Master of Science in Electrical and Computer Engineering (Software Engineering Track)
Webpage: http://www.ece.utexas.edu/graduate/academic_tracks.cfm?id=11

Curriculum: http://www.edge.utexas.edu/se/policies.html

. University of Southern California, Department of Computer Science (USA)
Degree Program: Master of Science in Computer Science with Specialization in Software Engineering
Webpage and Curriculum: http://www.cs.usc.edu/academics/masters/ms-software-engineering.htm

. University of California at Irvine, School of Information and Computer Sciences (USA)
Degree Program: Master of Science in Software Engineering
Webpage and Curriculum: http://www.ics.uci.edu/grad/degrees/degree se.php

. Imperial College London, Department of Computing (UK)

Degree Program: Master of Science in Computing with Specialization in Software Engineering
Webpage: http://www3.imperial.ac.uk/computing/admissions/pg/specialism

Curriculum: http://wwwa3.imperial.ac.uk/computing/teaching/pg/mcsse

. University of Oxford, Department of Computer Science (UK)
Degree Program: Master of Science in Software Engineering
Webpage: http://www.cs.ox.ac.uk/softena/

Curriculum: http://www.cs.ox.ac.uk/softenag/courses/subjects.html

. Swiss Federal Institute of Technology (ETH Ziirich), Department of Computer Science (Switzerland)
Degree Program: Master of Science in Computer Science (Software Engineering Track)
Webpage and Curriculum: http://www.inf.ethz.ch/education/master/master CS/SE

. University of Amsterdam, Department of Computer Science (Netherlands)

Degree Program: Master of Science in Software Engineering

Webpage: http://www.uva.nl/en/disciplines/computer-science/education

Curriculum: http://gsi.uva.nl/programmes/content7/study-programme/study-programme.html

. Chalmers University of Technology, Department of Computer Science and Engineering (Sweden)
Degree Program: Master of Science in Software Engineering

Webpage: http://www.chalmers.se/cse/EN/education/masters-programmes

Curriculum: http://www.chalmers.se/en/education/programmes/masters-info/Pages/Software-Engineering.aspx

10.University of Melbourne, School of Engineering (Australia)

Degree Program: Master of Engineering (Software)
Webpage: http://coursesearch.unimelb.edu.au/grad/1580-master-of-engineering
Curriculum: http://www.eng.unimelb.edu.au/study/graduate/master-eng-software.html
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e G. Reynolds, Ethics in Information Technology, 4th edition, Thomson, 2012.
e |. Van De Poel, Ethics, Technology, and Engineering, Wiley-Blackwell, 2011.
e J. Harris, M.J. Rabins, C.E. Harris, Engineering Ethics: Concepts and Cases, Thomson, 2004.

e  M.W. Martin, Ethics in Engineering, McGraw-Hill, 2005.

D. Langford, Internet Ethics, Macmillan Press, 2000.
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e E. Turban, R. Sharda, D. Delen, Decision Support System and Business Intelligent Systems, 9th edition, Prentice
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A. van Lamsweerde, Requirements Engineering: From System Goals to UML Models to Software Specifications,
Wiley, 2009.

o K. Pohl, Requirements Engineering: Fundamentals, Principles, and Techniques, Springer, 2010.
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e G. Kotonya, I. Sommerville, Requirements Engineering: Processes and Techniques, Wiley, 1998.

e S. Robertson, J.C. Robertson, Mastering the Requirements Process, 2nd Edition, Addison-Wesley Professional, 2006.

e B. Berenbach, D. Paulish, J. Kazmeier, A. Rudorfer, Software & Systems Requirements Engineering: In Practice,
McGraw-Hill, 2009.

e E. Hull, K. Jackson, J. Dick, Requirements Engineering, 3rd Edition, Springer, 2010.

e J. Holt, S. Perry, M. Brownsword, Model-Based Requirements Engineering, Institution of Engineering and
Technology (IET), 2011.

o D. Leffingwell, Agile Software Requirements: Lean Requirements Practices for Teams, Programs, and the
Enterprise, Addison-Wesley Professional, 2011.

M. Chemuturi, Requirements Engineering and Management for Software Development Projects, Springer, 2012.
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T. Mens, S. Demeyer (Eds.), Software Evolution, Springer, 2008.

e S, Jarzabek, Effective Software Maintenance and Evolution: A Reuse-Based Approach, Auerbach Publications, 2007.

¢ N.H. Madhaviji, J. Fernandez-Ramil, D. Perry (Eds.), Software Evolution and Feedback: Theory and Practice, Wiley,
2006.

o A. Zeller, Why Programs Fail: A Guide to Systematic Debugging, Morgan Kaufmann, 2009.

e S. Diehl, Software Visualization: Visualizing the Structure, Behaviour, and Evolution of Software, Springer, 2010.

e P.Tonella, A. Potrich, Reverse Engineering of Object Oriented Code, Springer, 2005.

e M. Lippert, S. Roock, Refactoring in Large Software Projects: Performing Complex Restructurings Successfully,
Wiley, 2006.

e M. Fowler, K. Beck, J. Brant, W. Opdyke, D. Roberts, Refactoring: Improving the Design of Existing Code, Addison-

Wesley Professional, 1999.
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A. Ethics and
Professional Conduct

1. Social, legal, and historical
issues

Data confidentiality and security, surveillance and privacy
Historical developments, and gender, minor, and cultural issues
Contracts and liability, intellectual property, freedom of information
Computer crime and law enforcement

2. Codes of ethics and
professional conduct

Responsibilities to society
Models for professionalism, professional societies
Codes of ethics and practice

3. The nature and role of
software engineering standards

Nature and role of standards
International standards, standards and harmonization organizations
Bodies of knowledge, accepted and best practices

B. System Engineering

1. Systems Engineering
Concepts

System context

People and systems

System hierarchical relationships
The role of system engineers

2. System Engineering Life
Cycle Management

Lifecycle Management
Systems engineering and software engineering processes

3. Requirements

Stakeholder requirements
Requirements analysis

4. System Design

Avrchitectural design
Implementation
Trade studies

5. Integration and Verification

6. Transition and Validation

7. Operation, Maintenance and
Support
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C. Requirements
Engineering

1. Fundamentals of
Requirements Engineering

Relationship between systems engineering and software engineering
Definition of requirements

System design constraints

System design and requirements allocation

Product and process requirements

Functional and non-functional requirements

Emergent properties

Quantifiable requirements

2. Requirements Engineering
Process

Process models

Process actors

Process support and management
Process quality and improvement

3. Initiation and Scope
Definition

Determination and negotiation of requirements
Feasibility analysis
Process for requirements review/revision

4. Requirements Elicitation

Requirements sources
Elicitation techniques

5. Requirements Analysis

Requirements classification
Conceptual modeling
Heuristic methods

Formal methods
Requirements negotiation

6. Requirements Specification

Requirements specification techniques

7. Requirements Validation

Requirements reviews
Prototyping

Model validation
Acceptance tests

8. Practical Considerations

Iterative nature of requirements process
Change management

Requirements attributes

Requirements tracing

Measuring requirements

D. Software Design

1. Software Design
Fundamentals

General design concepts
Context of software design
Software design process
Enabling techniques

2. Key Issues in Software
Design

Concurrency

Control and handling of events

Distribution of components

Error and exception handling and fault tolerance
Interaction and presentation

Data persistence

3. Software Structure and
Architecture

Architectural structures and viewpoints
Avrchitectural styles (macro architectural patterns)
Design patterns (micro architectural patterns)
Human computer interface design

Families of programs and frameworks

4. Software Design Quality
Analysis and

Evaluation

Quality attributes

Quality analysis and evaluation techniques
Measures

5. Software Design Notations

Structural descriptions (static)
Behavioral descriptions (dynamic)

6. Software Design Strategies
and Methods

General strategies

Function-oriented (structured) design
Object-oriented design

Heuristic methods

Formal methods

Component-based design (CBD)

E. Software
Construction

1. Software Construction
Fundamentals

Minimizing complexity
Anticipating change
Constructing for verification
Standards in construction
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2. Managing Construction

Construction methods
Construction planning
Construction measurement

3. Practical Considerations

Construction design
Coding
Construction testing
Construction quality
Integration

F. Testing

1. Testing Fundamentals

System testing and software testing
Testing-related terminology

Key issues

Relationships of testing to other activities

2. Test Levels

The target of the tests
Objectives of testing
Component testing
Integration testing
System testing
Acceptance testing

3. Testing Techniques

Based on testers intuition and experience
Specification-based

Code-based

Fault-based

Usage-based

Based on nature of application

Selecting and combining technigues

4. Test-Related Measures

Evaluation of the program or system under test
Evaluation of the tests performed

5. Test process

Management concerns
Test activities

G. Software
Maintenance

1. Software Maintenance
Fundamentals

Definitions and terminology
Nature of maintenance

Need for maintenance
Majority of maintenance costs
Evolution of software
Categories of maintenance

2. Key Issues in Software
Maintenance

Technical

- Limited understanding

- Testing

- Impact analysis

- Maintainability

Management issues

- Alignment with organizational issues
Maintenance cost estimation

- Cost estimation

- Parametric models

- Experience

Software maintenance measurement

3. Maintenance Process

Maintenance process models
Maintenance activities

- Unique activities

- Supporting activities

4. Techniques for Maintenance

Program comprehension
Reengineering
Reverse engineering

H. Configuration
Management (CM)

1. Management of the CM
Process

Organizational context for CM
Constraints and guidance for CM
Planning for CM

- CM organization and responsibilities
- CM resources and schedules

- Vendor/subcontractor control

- Interface control

Configuration management plan
Surveillance of configuration management
- CM measures and measurement

- In-process audits of CM
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2. Configuration Identification

Identifying items to be controlled
- Configuration items

- Configuration item relationships
- Versions

- Baseline

- Acquiring configuration items
Softwae library

3. Configuration Control

Requesting, evaluating and approving changes
- Configuration control board

- Change request process

Implementing changes

Deviations and waivers

4. Configuration Status
Accounting

Configuration status reporting

5. Software Release
Management and Delivery

Software building
Software release management

I. Software Engineering
Management

1. Software Project Planning

Project goals and objectives

Project policies and standards

Process planning

Project assumptions and forecasts

Project deliverables

Project staffing

Effort, schedule, and cost estimation

Resource allocation

Quality management

Project plan/budget development and management

2. Risk Management

Risk management concepts

- Probability, impact

- Timeframe

Risk management process

- Frameworks, standards, and guidelines
- Risk identification, analysis and risk prioritization techniques
- Risk mitigation strategies

Risk management tools

- Earned value tracking

- Technical performance measurement

- Defect tracking and reporting

- Project control panels

Organizational risk management

Joint supplier/customer risk management

3. Software Project
Organization and Enactment

Project organization

- Identify and group project functions, activities, and tasks

- Determine organizational structure and positions

- Define responsibilities, authority relationships, position qualifications
Project directing

- Leadership, supervision, delegation of authority, coordination and communication
- Motivation, conflict resolution, team building

Project control

- Implementation of plans, and measurement process

- Process monitoring

- Change management

Reporting

Supplier contract management (e.g., RFP, cost evaluation, IP rights)

4. Review and Evaluation

Determining satisfaction of requirements
Reviewing and evaluating performance

5. Closure

Determining closure
Closure activities

6. Software Engineering
Measurement

Establish and sustain measurement commitment
Plan the measurement process

Perform the measurement process

Evaluate measurement
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7. Engineering Economics

Engineering economics fundamentals
For-profit decision-making
Not-for-profit decision-making
Present economy

Estimation, risk, and uncertainty
Multiple attribute decisions

J. Software
Engineering Process

1. Process Implementation and
Change

Process infrastructure

- Software engineering process group

- Experience factory

Activities

Models for process implementation and change
Practical considerations

2. Process Definition

Life cycle models

Software life cycle processes
Notations for process definitions
Process adaptation

Automation

3. Process Assessment

Process assessment models
Process assessment methods

4. Product and Process
Measurement

Software process measurement
Software product measurement
- Size measurement

- Structure measurement

- Quality measurement

Quality of measurement results
Measurement techniques

- Analytical techniques

- Benchmarking techniques

K. Software Quality

1. Software Quality
Fundamentals

Software engineering culture and ethics
Value and costs of quality

Quality models and characteristics
- Software process quality

- Software product quality
Quality improvement

Application quality requirements
- Criticality of systems

- Dependability

- Integrity levels of software
Defect characterization

2. Software Quality
Management Processes

Software quality assurance

Software quality management techniques
- Static techniques

- People-intensive techniques

- Analytic techniques

- Dynamic techniques

Software quality measurement

3. Verification and Validation
(V&V)

Definitions of V&V
- System V&V and software V&V
- Independent V&V
V&V Techniques

- Testing

- Demonstrations

- Traceability

- Analysis

- Inspections

- Peer reviews

- Walkthroughs

- Audits
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