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1. Curriculum for Computer Science

1.1 Curriculum

The common part of the Computer Science Degree curriculum has been prepared by the providers
of the degree in unison and has an effect on the total of approved provisions of the degree. The
curriculum is prepared within the framework stated in the Executive Order on exam regulations,
the Executive Order on Academy Profession and Professional Bachelor programmes and the Execu-
tive Order on Academy Profession degree programme (AP) for Information Technology (AP Degree
in Computer Science) and is effective for students starting their Computer Science studies as per 1
August 2009.

1.2 Titles of Programme and Graduates
Having completed the Computer Science Programme students are entitled to call themselves”
Datamatiker”. In English the title is AP Graduate in Computer Science.

1.3 Programme extent

The programme, a full-time course, comprises 2 student-years. One student-year is equivalent to
a full-time student’s work in one year. A student-year is equivalent to 60 points in the European
Credit Transfer System (ECTS-point). The official duration of the study programme is 150 ECTS
points.

1.4 Programme Objectives

The programme aims at qualifying the students to independently perform the job of analysing,
planning and realising solutions concerning development, enhancement and integration of IT sys-
tems in private and public enterprises on a national as well as international basis.

1.5 Methods of Teaching and Studying

Teaching at the Computer Science Programme is conducted as a dynamic, interactive process
where the main emphasis is on the active participation of the students. The students take respon-
sibility for their own learning and students as well as teachers contribute constructively to the
learning process.

The teaching is conducted as a combination of classroom teaching and individual and team-based
project work - most often involving interdisciplinary issues and always with an application-
oriented starting point.

To ensure the individual student the optimum professional learning and personal development the
Computer Science Programme applies varied teaching methods with main emphasis on dialogue,
discussion and projects. The teaching plan is varied and includes classroom teaching, work in
groups, interdisciplinary cases, theme-based work, guest lectures, company visits and project
work.

It is common to all activities that we always attempt to draw up (or assist in drawing up) clear ob-
jectives for the learning activities.
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2. Learning Objectives for Computer Science AP

Learning objectives for the programme consist of the knowledge, skills and competences achieved
by the Computer Science graduate during the education.

Knowledge:
The graduate has knowledge about:

Skills:

centrally applied practice, theory and methodology within software development

basic company management with a view to applying this knowledge in connection with
systems development

the technological concepts and technology on which IT systems are based with a view to
applying this knowledge in connection with programming, error tracing and initialisation.

The graduate is able to:

1. methodically identify requirements to IT systems, comprising assessment of whether the
requirements are feasible within the set framework

2. participate in systems development processes applying modern methods, techniques and
tools

3. perform software construction applying modern and up-to-date programming techniques
and tools, including quality assusrance of the developed product

4. document the performed assignment in a manner which makes the documentation useful
to the specified target group

5. combine knowledge of systems development, programming and technology in connection
with systems development, programming and initialisation

6. systematically perform error tracing and error repairs in connection with IT systems

7. assess practice-related problems and set up and select solution options

8. communicate practice-related problems and solution options to cooperation partners and
users.

Competences:

The graduate is able to:

A WNR

follow and participate in development of practice within software development
follow the development in theory and method within software development
in a competent manner participate in project work
participate in professional and interdisciplinary cooperation in connection with software
development applying a professional approach
in a structured context to acquire new knowledge, skills and competences in relation to the
IT trade, including:
a. domain knowledge and technological knowledge
b. application of new methods, techniques and tools

AP Degree in Computer Science August 2009 Page 4 of 37



Curriculum

3. Structure and Core Areas of the Programme

The programme consists of mandatory educational elements with a total scope of 115 ECTS
points, electives educational elements with a total scope of 20 ECTS points and a final exam pro-

ject amounting to 15 ECTS points.

The mandatory elements of the programme include internship amounting to 15 ECTS points as

well as teaching with a total scope of 100 ECTS points within the following core areas:

1 Programming 40 ECTS
1 Systems Development 25 ECTS
1 Technology 20 ECTS
1 The Company 15 ECTS
1 Specialisation 20 ECTS
1 Internship 15 ECTS
1 Final Exam Project 15 ECTS
Computer Science
ECTS distribution 1*sem | 2™ sem | 3“sem | 4" sem | 5" sem
Programming 15 ECTS | 10 ECTS | 15 ECTS 40 ECTS
Systems Development | 5 ECTS | 5 ECTS | 5 ECTS | 10 ECTS 25 ECTS
Technology 10 ECTS | 10 ECTS 20 ECTS
The Company 10 ECTS | 5 ECTS 15 ECTS
Electives / Specialisa-
tion 20 ECTS 20 ECTS
Internship 15 ECTS | 15 ECTS
Final Exam Project 15 ECTS | 15 ECTS
150
30 ECTS | 30 ECTS | 30 ECTS | 30 ECTS | 30 ECTS | ECTS

The core areas Programming and Systems Development are the primary subject areas while
Technology and The Company should be considered supporting subject areas by focusing on the
context in which system development and programming take place.
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3.1 Subjects and ECTS contribution in the programme’s core areas.

ERHVERVSAKADEMI
ARHUS

Programming Systems Deve- Technology The Company
lopment
40 ECTS 25 ECTS 20 ECTS 15 ECTS
Contents described through | Contents de- Contents described Contents described
subjects: scribed through through subjects: through subjects:
subjects:
1 Algorithms 1 Operative systems | § Organization and
1 Abstractions, f Modelling 1 Security business
techniques and patterns | § Method 1 Distributed und_erstandmg _
1 Data structures and 1 Pre-analysis Systems T Business analysis
. gbstracts d_ataltypes 1 Design 1 Networks 1 IT and business
rogramming languages
1 Program Iuagfit S5 1y work Project | T Databases concepts
gram quaiity IT tool 1 Development in T Financial manage-
1 Language theory Il 0015 Technology ment
1 Database Programming | 1 Experiments
o . 1 ERP systems
1 Synchronization 1 Quality .
L 1 IT acquisitions
1 Distributed .
programming 1 Organlsiatlons and
1 Software architecture IT security
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4 Mandatory Educational Elements.
4.1 - Learning Objectives for 1st and 2nd Semesters.

Objective

The objective of 1* and 2™ Semesters is to give the students competences to develop primarily
single-user systems, independently and in cooperation with others. Professionally the two semes-
ters range from pre-analysis to management and operation. This is done via a systematic ap-
proach involving technological and business-related aspects.

4.1.1 The Subject Software Construction

The objective of the subject is to qualify the student to effectively realise systems with relevant
qualities.The subject is closely related to the subjects Software Design and Computer Architecture
and Operative Systems.

Learning Outcomes:

Knowledge:
The student has knowledge about:
- criteria for program quality
- descriptions of syntax and semantics of formal languages

Skills:
The student is able to apply the selected language and development environment as well as the
selected database system to realise minor systems with a consideration to:

- appropriate architecture

- traceability to other systems development activities

- quality assurance

- appropriate application of fundamental algorithms, data structures, patterns

Competences:
Development competence:
- The student is able to reflect on his own practise.
Cooperation competence:
- The student is able to participate in professional program development cooperation.
Learning competence:
- Applying the common information sources of the subject area the student can acquire
relevant knowledge when solving concrete programming tasks.

4.1.2 The Subject Software Design

The objective of the subject is to qualify the student to develop, enhance and integrate various
types of IT systems on a systematic basis applying specific modern methods and attached systems
development tools. The subject qualifies the student to ensure that correct IT systems with rele-
vant qualities are developed effectively and in this way links together the other subjects in 1** and
2" semesters.

Learning Outcomes:
Knowledge:
The student has knowledge about:
- the importance of modelling in connection with systems development
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- the importance of experiments as part of or as supplement to the systems development
method

- the importance of quality criteria for the systems development process and the final design
of the system

Skills:
The student is able to apply the selected systems development method with relevant tools for the
development of minor database-based systems from idea to running system with consideration to:
- appropriate architecture
- documentation and traceability
- quality assurance
- appropriate use of patterns
- user involvement
- user interface design

Competences:
Development competences:

- The student is able to reflect on his own practise with regard to method and process.
Cooperation competences:

- The student is able to enter as a competent participant in a development project.

4.1.3 The Subject Computer Architecture and Operative Systems

The objective of the subject area is to qualify the student to contribute to selection and application
of technology in connection with systems development and programming of single-user and mul-
tiple-user systems as well as to give the student basic knowledge of technological aspects.

Learning Outcomes:

Knowledge:

The student has knowledge about:
- facilities in and the construction of modern operative systems
- interaction between programming language and operative system
- the technological development, including development tendencies
- facilities in and function of a modern DBMS
- multiple-user problems

Skills:
The student is able to:
- apply mechanisms for synchronising processes and threads

Competences:
Learning competence:
- acquire knowledge about new operative systems and DBMSs

4.1.4 The Subject Information Technology in Organisations

The objective of the subject is to qualify the student to include relevant company aspects as well
as business understanding in connection with systems development. The subject area qualifies the
student to work in a systems development organisation and to participate in development, en-
hancement and integration of IT systems for different types of organisations.

Learning outcomes:
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Knowledge:

The student has knowledge about:
- key organisational concepts
- e-business and IT strategy
- IT acquisitions

Skills:
The student is able to include relevant company aspects in the development, adaptation and im-
plementation of IT systems including:

- prepare business analysis

- analyse the organisation of IT security

- apply ERP systems

- financial management

Competences:
Development competence:
- understanding of IT’s potential for developing the business

Cooperation competences:
- is able to cooperate with representatives from the user organisation and the development
organisation based on business understanding
- is able to participate in project work

Learning competence:
- acquire knowledge about new technology

4.2 Learning Objective for 3rd and 4th Semesters

The objective of 3 and 4™ semesters is to give the student competence to assess a company’s IT
development potential independently and in cooperation with others and based on this to develop,
enhance and maintain a distributed IT system from preliminary analysis to management and op-
eration via a methodical and systematic approach depending on the situation.

4.2.1 Systems Development Methods

The objective of the subject is to qualify the student to develop, enhance and integrate different
types of distributed IT systems on a systematic basis applying modern methods and systems de-
velopment tools depending on the situation. The subject qualifies the student to ensure that cor-
rect IT systems with relevant qualities are developed effectively and in this way links together the
other mandatory subjects in the 3 and 4" semesters.

Learning outcomes:
Knowledge:
The student has knowledge about:
- the importance of quality criteria for the systems development process and the final design
of the system
- the relevance of experiments as part of or as supplement to systems development methods

Skills:
The student is able to:
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- in a given situation to select a systems development method based on a systematic com-
parison

- work systematically on a project applying a selected systems development method

- relate contrete methods to relevant process models

- plan, assess and regulate a minor project

- document and communicate product and process in connection with systems development

Competences:
Development competences:
- adjust a systems development method to a project in a manner appropriate to the situation
Cooperation competences:
- participate as a competent partner in a development project
Learning competences:
- acquire new process models and systems development methods
- reflect on process and method in practice

4.2.2 Software Architecture and Distributed Programs

The subject qualifies the student to effectively realise distributed systems with the relevant quali-
ties. The subject is a core subject with close relations to the other mandatory subjects in 3 and 4"
semesters.

Knowledge:
- The student has knowledge about qualitative and quantitative features of classic data
structures and algorithms.
- The student has knowledge about descriptions of syntax and semantics of formal lan-
guages.
- The student has knowledge about abstraction mechanisms in modern programming lan-
guages.

Skills:
The student is able to apply the selected language(s) and IDE with appertaining APIs to realise dis-
tributed systems and do complex programming tasks with consideration to:

- appropriate choice of fundamental algorithms,data structures and patterns

- appropriate choice of architecture

- synchronization problems and cooperating processes

- program quality achieved by the application of relevant tools

Competences:
Development competences:
- The student is able to participate in the development and adaptation of programming
techniques and methods.

Cooperation competences:
- The student is able to enter in dialogue with other professionals about quality of product
and process.

Learning competences:
- The student is able to reflect on applied programming practise.
- The student is able to acquire new programming languages with appertaining APIs and
IDEs.
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4.2.3 The Subject Computer Networks and Distributed Systems

The objective of the subject is to qualify the student to contribute to selection and application of
technology in connection with systems development and programming of distributed IT systems
as well as to give the student in-depth knowledge of technological aspects.

Learning outcomes:

Knowledge:

The student has knowledge about:
- key security-related concepts and threats
- principles for designing and realising distributed systems
- fundamental network concepts

Skills:
A student is able to include relevant technological aspects in the development of distributed sys-
tems including:

- appropriate systems architecture

- application of a programming interface for communication networks

- application of standard components for secure communication

- application of widespread application protocols

Competences:
Cooperation competences:

- The student is able to cooperate with the operating organisation
Learning competences:

- The student is able to acquire knowledge of new technology

4.2.4 Elective Element: Specialisation (20 ECTS)
The specialisation enables the student to qualify the study and professional competences through
specialisation and perspectivation of subjects which relate widely to the IT area.

The Academy organises the specialisation by establishing and providing a number of pathways
within the objectives of the programme. In this connection the student’s wishes as well as the re-
quirements of the local business sector are considered. The Academy can make the agreement
with the student that the specialisation takes place at another educational institution or in a com-

pany.

4.3 The Internship (15 ECTS)

The internship allows the student to work with relevant professional issues and to gain knowledge
regarding relevant work functions. During the internship the student is bound to one or more pri-
vate or public organisations. The internship forms the basis for the student’s final project and can
be planned to allow both flexibility and differentiation. The internship takes place after the 2nd
semester.

Learning Objectives for the Internship.

The objective of the internship is to give the student the opportunity to test in practice the learn-
ing outcomes of the previous educational elements by staying at job-like terms in a company and
job function which is relevant to the profession.
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1 for the computer science student to gain insight into what organisations expect and re-
quire of their knowledge, skills and attitudes toward work

1 for the student to experience everyday life and job assignments over a substantial period
of time in the profession

1 for the student to work with practical development assignments in line with his/her own
learning objectives

1 for the student to try out - and reflect upon - in practice the knowledge and skills gained
through the Computer Science Programme

1 for the student to gain experience using other methods and tools required to complete
specific professional tasks,

and may include
1 getting ideas for the final project based on this experience

Guidelines for the internship
During the internship the student has an internship counsellor from the programme and a contact
person/counsellor from the hosting company.

Based on the learning objectives for the internship the student and counsellors/contact person
jointly establish the objectives for the student’s learning outcomes of the internship. Subsequently
this serves as a planning guide for the student’s work during the internship.

The internship can be compared with a full-time job with the same requirements to working
hours, performance, involvement and flexibility as the graduate is expected to face in his/her first
job.

During the internship the student is entitled to State education grant (SU), and the student and the
company hosting the intern make their own agreement covering the financial conditions of the
internship.

4.4 Final Exam Project (15 ECTS)

In the final exam project the student must demonstrate his/her ability to document and solve, on
an analytical and methodical basis, a complex and practice-oriented problem related to a specific
assignment within the IT field. The thesis statement, or focus subject, must include key parts of
the programme.

Prerequisites
The student has passed all previous tests to register for the final exam project. Furthermore the
internship must be approved.

Contents
The student, in collaboration with the organisation, is responsible for the wording of the issue(s)

for investigation.This has to be approved by the Business Academy.

When working on the agreed issues of investigation it is essential that the student is able to apply
key theories and methods.

The Business Academy prepares further guidelines for the formal requirements to the project.
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Objective

The objective of the final exam project is that the student shows the ability to work on a complex
and practice-oriented problem related to a specific assignment within the IT field on an analytical
and methodical basis. The extent of the project equals 15 ECTS points. The student must complete
the final exam project within core issues of the programme.

Learning outcomes:
Knowledge:
- The student has acquired the necessary knowledge, including domain knowledge, to carry
out the project.

Skills:
In a practice-oriented project the student is able to:
- assess and select relevant methods and techniques in relation to the project
- master the methods and techniques applied in the project
- plan, manage and carry out a project applying relevant methods and techniques
- document results and work process in relation to the requirement(s) of the applied meth-
ods

Competences:
Development competences:
- The student is able to adapt methods and techniques in relation to specific problems in the
project. Furthermore the student is able to reflect on and develop his/her working process.
Cooperation competences:
- The student is able to enter into a qualified dialogue about the project with other profes-
sionals and users.
Learning competences:
- The student is able to get acquainted with new theories, methods and techniques to the
extent necessary for the project.
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5. Exams and tests

The aim of the exam regulations is to secure the quality of the programme and that the subjects
passed by the student are equivalent to corresponding subjects in other institutions that offer this
programme.

To secure coherence in the teaching, and between the examination and the teaching, each Busi-
ness Academy lays down specific demands for examination projects, etc. For each test it is speci-
fied what the individual Business Academy has determined.

List of tests

Semester Examination Internal/external test
Interdisciplinary oral project exam
2 sem. : P Y proj External
(project & report)
Programming exam (oral exam
.y g 9 ( ) External
3 sem.
4% sem Systems development exam (Project exam) Internal
' Exam in elective Course work Internal
5t sam Internship exam (written internship report) Internal
' Final exam project (project & report) External

To graduate from the Programme the student must pass the internship test and achieve the pass-
ing grade 2 in the other tests.

Product requirements to compulsory handing-in assignments, theme-based projects, synopses
and project reports appear from separate guidelines available on the Programme’s intranet.

All evaluations of performance are individual. If a group effort is the background of the test, the
student’s efforts compared to the efforts of the group may be part of the evaluation.

Exam Attempts
The student can register for the same examination a maximum of three times. The Business Acad-
emy may allow registration for a fourth attempt if unusual conditions substantiate this.

Evaluation and Censorship
All tests are individual tests. In connection with written group-based projects etc. the contribution
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