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Basic problem: Are slides used in lectures
also convenient for self-study?

Lectures

Slides

\ 4
Self-study

Example: JCSE
(Joint Course on Software Engineering)



Background

Background: JCSE at Polytechnic University Tirana

Lectures
JCSE
materials
4
Self-study
(partly)

Question:
Are JCSE materials also convenient to self-study?



Background

Background: JCSE at Polytechnic University Tirana
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Question:

Are JCSE materials also convenient to self-study?



Why?

From complete face-to-face presentation of lectures
to partly self-study on the basis of existing slides

WHY?

« Pandemic situation: Home study (2020 — 2022)

« Master students with side jobs at companies

e Special situation of intensive course at Tirana
(one week, lecturer’'s workload in a week)



Question: Are lecture slides convenient
for self-study?

Lectures
for 14 topics

1 week

: Lectures
10 Topics for for 4 core
Topics *)
Self-study
(one topic per week) 3 - 4 days

*) used in team project
assignments,
focus in exams

Of course, not!
They have to be prepared for self-study
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Our SE course at Tirana:
JCSE from 2007 to 2023 2

® From 2007 — 2015 HU together with Zoran Putnik (Novi Sad),
full course (one week lectures, assignment, exams)

® 2016 — 2019 HU alone, full course (one week lectures)
------ Transformation due to pandemic situation ----

® 2020, 2021 Polytechnic University Tirana alone (online)

® 2022, 2023 Combined course: self study, lectures (HU)
+ assignments + examinations

® Self study: 10 topics (each week one topic)
® [ectures (face-to-face, one week): core areas of the course:

- Software quality with testing and metrics
- Subject to assignments and project work (testing tools,
Testona/CTE) and core of exam questions



Schedule of the whole course
at Tirana from 2007 till 2019

Lectures

Assignment 1 for 14 topics Assignments
2and 3

Examination

after some
weeks

Deadline: 1 week
1st lecture 2 weeks

End of the Semester (end of May/June)




Schedule of the whole course
at Tirana from 2007 till 2019

Lectures

Assignment 1 for 14 topics Assignments Examination
2and 3

Deadline: 1 week after some

1st lecture 2 weeks weeks

End of the Semester (end of May/June)
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Schedule of the whole course
at Tirana till 2019 and in 2023

Assignment 1 Lectures Assignments Examination

for 14 topics 2and 3

Deadline: avtt:;;: e ll / /

1st Jecture 1 week 2 weeks

End of the Semester (end of May/June)
>

Assignments Examination
2and3

10 Topics for

Lectures

for core
topics

after some

Self-study

2 weeks weeks

Assignment 1

3 - 4 days

Deadline:
1st Jecture

One Semester
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Face-to-face lectures

=7 Lecturer

Lecture Notes

=
~

XXXXX %

Students

Additional information:

Explanation of contents

Interactivity with students:
guestions to students,
discussion

Students can ask questions

Use of lecture notes

Overview information:
goals of the topic,

what is important,

hints for exams,

what did you learn



Slides alone can hardly be reused without
additional information

The classical waterfall model (1970)

Design H

Analysis
and
Definition

Implementation H
(3)

Test

Problems.?

Usage and
Maintenance

The one above is just a slide with a headline (1), some
boxes with notions (2), and a question in a cloud (3)

DAAD project ,Joint Course on Software Engineering” ©




Slides — explained by lecture notes

Topic 3
Software process models

DAAD Project
“Joint Course on Software Engineering”

Humboldt University Berlin, University of Novi Sad, University of Plovdiv,
University of Skopje, University of Belgrade, University of Nis, University of Kragujevac

Version: Apr. 16, 2003 (D Apr. 16, 2003)

The classical waterfall model (1970)

Analysis
and
Definition

Implementation

Problems.?

Usage and
Maintenance

DAAD project Joint Course on Software Engineering” © 2

Topic 3
Software process models

DAAD Prgect
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The classical waterfall mode! (1970)

Topic 3: Lecture Notes
(instructions for the lecturer)

General information for
a title slide

Author of the topic: ...
English version: ...
Author of the lecture notes: ...

About the subject of this topic: ...

To do: ...

Slides that could be improved and replaced: ...
Duration of the lecture: ...

History of changes: ...

Contents: ...

Specific information for
ordinary slides

Methodology: ...
Remarks: ...

Answer to the question ,Problems?‘: ...
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Face-to-face lectures

=7 Lecturer

Lecture Notes
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Students

Additional information:

Explanation of contents

Interactivity with students:
guestions to students,
discussion

Students can ask questions

Use of lecture notes

Overview information:
goals of the topic,

what is important,

hints for exams,

what did you learn



Self-study slides: enrichment of
lecture slides

Lecturer
Lecture Notes %

Additional information:

Contents information:

- Explanation of contents

- Interactivity replaced:

Self-study guestions to students,
Slides with answers in slides

- Use of lecture notes

Overview information:
- Goals of the topic
- What is important

- Hints for exams

XIRERR - vmasawsan

Students




Enrichment of traditional slides for self-study

The goal of this topic is to

- give a motivation for dealing with software process models

- provide an overview of the most important models

- introduce the basic waterfall model as the fundamental of
all other models

- give variants of the waterfall model by different phases

- introduce iterative and incremental models and their

- view testing as part of the whole development process
rather than as only one part (e.g. last phase)

- explain agile models to be collection of good practices,
and thus, as a complement to phase models,

Overview

Accrtng 1o cne o s eimton . s b spcion 1.

syt dscpined qesia sproecn
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icorert v, oo o b S Q) G e g0y
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Topic 3: Lecture Notes
(instructions for the lecturer)

Author of the topic:
English version:
Author of the lecture notes: ...

About the subject of this topic: ...

To do: ...

1 ‘E‘té('p\

Topic 3
Software process models

DAAD Project
“Joint Course on Software Engineering”

Humboldt University Berlin, University of Novi Sad, University of Plovdiv,
University of Skopje, University of Belgrade, University of Nis, University of Kragujevac

Version: Apr. 16, 2003 (D Apr. 16, 2003)

The classical waterfall model (1970)

Analysis
and
Definition

Design

Implementation

Problems.?

Usage and
Maintenance

DAAD project Joint Course on Software Engineering' ©

General information for
a title slide

Slides that could be improved and replaced: ...

Duration of the lecture: ...
History of changes:

Contents: ...

_h Methodology: ...
Remarks:

a‘w Answer to the question ,Problems?": ...

Specific information for
ordinary slides

project success and prevent rom
chaoti software development.

Diferont phaso models sorvo
The waterfall madal s e difent noods of a specil prject,
est ono

eg
~Profotyping for requirements.
‘which not clea i the beginning

many approaches and textbooks | | * For large objectorented projects:
ieratve-incremental (RUP)

‘ ot unique for
disciplines, phase models are crucial, e, car manfacturing, ship production

‘Aglle approaches are collections of good practices rather than process models.
They may accompany process models.

Answel following questions

General quesiions for understanding the subjectof the topic ang

Multple-choice questions

Statet questions il be examination questions

Overview information

Contents information



Example:

Topic 3
Software process models



Topic 3: First slide
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Topic 3
Software process models

DAAD Project
“Joint Course on Software Engineering”

Humboldt University Berlin, University of Novi Sad, University of Plovdiv,

University of Skopje, University of Belgrade, University of Nis, University of Kragujevac,
University of Zagreb, University of Timisoara, University of Tirana, University of Sarajevo,
University of Banja Luka, University of Rijeka, Polytechnic University Tirana

Version: 1% March, 2023




In the beginning of the self-study slides

The goal of this topic is to
- give a motivation for dealing with software process models
- provide an overview of the most important models

- introduce the basic waterfall model as the fundamental of
all other models

- give variants of the waterfall model by different phases

- introduce iterative and incremental models and their
differences

- view testing as part of the whole development process
rather than as only one part (e.g. last phase)

- explain agile models to be collection of good practices,
and thus, as a complement to phase models.

DAAD project ,Joint Course on Software Engineering” & 23

Overview

According to one of its definition ,SE is the application of a systematic, disciplined, quantifiable approach
to the development, operation. and maintenance of software ... (IEEE). process models are on the focus
of software engineering. Of course, finally quality software is the ultimate goal of each software
development. However, it can be achieved only by a high-quality development process guided by a
process model.

| turns out that there are lots of process models since there are differences of the nature of software, of
the culture of the sofiware company, of the agreements between customer and developer. |.e. you may
chose an appropriate model in your environment

There is one classical phase model — the water fall model — which is histarically the first one, not really
used in practice, but which is the core of most of the other models like iterative phase models,
incremental modets, the ' model, RUP (Rational Unified Process), prototyping, and others,

The fundamental phases are requirement specification, design, coding and testing. There might be the
guestion which of them is most important for the project success?

There is also the point whether it is natural to have specialists for each phase or if it is better if each
software developer is responsible for all phases.

Besides them, so-called agile methods like extreme programming and Scrum are in focus. These
approaches are collections of good practices rather than process models. They may accompany process
models.

Phase models are not an invention of software engineering. They are necessary in every other
engineering discipline like the construction of cars, ships, suitcases, and many others technical devices

DAAD project , Joint Course on Software Engineering” ©

24




Summary at the end

What did you learn?

Phase models are decisive for the Phase models are one
project success and prevent from of the fundamentals of SE
chaotic software development e e
The waterfall model is the different needs of a special project,
+ oldest one e.g.
«is not ideal * Prototyping for requirements
« has drawbacks in practice which not clear in the beginning
« is fundamental for all other models * For large projects: very detailed
« is used as the reference model in phases (MAESTRO)
many approaches and textbooks * For large object-oriented projects:
iterative-incremental (RUP)

Phase models are not unique for software development: In all engineering
disciplines, phase models are crucial, e.g. car manufacturing, ship production..

Agile approaches are collections of good practices rather than process models.
They may accompany process models.

DAAD project .Joint Course on Software Engineering” © 26




Contents information
Information from lecture notes to slides

The classical waterfall model (1970)

Requirements
Analysis and
Definition

New slide for self-study:
answer the question

Design

Implementation

Testing

Problems.? ,
The classical waterfall model (1970)
Usage and
Maintenance Requirements —
Analysis and Ideallzedj . .
DAAD project .Joint Course on gineering’ © 2 Definition Not possible in practice

However, basis
of all other models

Implementation

+ Strong order of steps...
* No way back ...

* No parallel work ...

* No incremental work ...

Testing

Usage and
increment: extension, added feature, Maintenance
difference between two versions ... in each cyele

DAAD project . Jomt Course on Software Engineering’ © 2




Preparation for examination

Answer the following questions

General guestions for understanding the subject of the topic and ...

Multiple-choice questions

Stated questions will be examination questions «

DAAD project ,Joint Course on Software Engineering” £ 27




General Questions

v v v v r

Examination guestions:
textual — multiple choice

Why do we need process models in software development?

What is a process model?

Enumarate main representatives of process models.

What are the main phases of the basic waterfall model?

Different authors introduce different phases compared with the phases of the
basic model? Enumerate some of them.

Why is it necessary to be open for other phases?

What are the drawbacks of the waterfall model?

Compare the waterfall model with the ¥ model.

What is the meaning of ,iterative" and of ,incremental®, and finally of the
combination of them as ,iterative-incremental*?

What is an agile method?
What are main principles of agile methods?
What is the relation between process models and agile methods?

DAAD project ,Joint Course on Software Engineering” £

28

Questions

as multiple-choice (1)

A software process model ...

a) ... is a development plan: It defines activiies of software development and roles
people fake in that process
YES NO

b} ... is a collection of good practices to support software development (2.g9. frequent
testing, close cooperation between developers and the customer).

YES NO

¢} ... Is necessary to develop high-quality software
YES NO

d) ... is necessary to support planning staff and cost estimation.
YES NO

DAAD project Joint Course on Software Engineering” ©




Multiple choice: five areas

Questions

as multiple-choice (2)

Questions
as multiple-choice (3)

Which of the: following statements concerning software process models are true/false?

a) The waterfall model is the basic and oldest phase model with 5 phases: analysis and definition,
design, coding, testing, maintenance. Any other process model has to include at least these 5 phases.
YES NO

b) Phase models are used not only in the discipline of software development, i.e. they exist also for the
development of cars, ships, suitcases, and other products.
YES

c) The notions iterative model and incremental mode! are different. “lterative” means repetition of

activities. “Incremental” means development of the product stepwise, e by extending the actual

version of the product by added features and components to get the next version of the product.
YES NGO

d) The notions iterative madel and incremental madel are more or less the same (i. &. synonymous)
YES ils]

DAAD project ,Joint Course on Software Engineering” © £l

What are the fundamental features of the V-Model?
a) In the V-moded, test activities are part of the whole development process. YES NO
b) Test cases are derived from different kinds of software documents, e.g. requirements specification. design,
program units.
YES NO

¢) The V-model has been created for large software systems to be able to test in abstraction levels,
YES NO

d) The order of testing execution at some abstraction level is the same as the order of fixing test cases.
e} In the V-moded, testing the whole system can be completed already at the beginning of the development

since system test data are derived from the requirements at the beginning.
YES NO

DAAD project Joint Course on Software Engineering” & 32

Questions

as multiple-choice (4)

‘Which of the following statements concerning development phases are true/false?

a) Starting with a wrong or incomplete requirements specification cannct lead fo a correct software product.
Thus, the first phase "Analysis and definition™ is the most important one. YES NO

b) A chaotic software architecture leads to unmaintainable software and often to a cancellation of a project.
Thus, the design phase is the most important one. YES NO

¢) Testing takes most of development expenses (about 50%) and an erfoneous software product can result in
a financial collapse of the software company.
Thus, the testing phase is the most important one. YES NO

d) There are professions like software testing engineer and software architect. Each software project needs
specialists like those ones, Otherwise a project will fail,
YES NO

DAAD project ,Joint Course on Software Engineering” © 33

Questions

as multiple-choice (5)

Which of the following statements concerning agile methods are true/false?

a) Agile methods in software development are not process models. They are only a collection of useful
principles and practices, like close cooperation between customer and software developers, or the
frequent delivery of working software.

YES [e]

b) Examples of agile methods are Serum, V-madel and RUP (Rational Unified Process)
YES MO

c) A weak point of agile methods is often a bad software architecture
YES NO

DAAD project Joint Course on Software Engineering” & S
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JCSE at Polytechnic University Tirana

In 2023, from 20 JCSE topics handled as
- self-study slides: 10
- face-to-face presentations: 4



Slides for self-study and lectures (Tirana, 2023)

Master in Computer Engineering 2 0 2 3
Polytechnic University Tirana
Summer semester 2023 R .
Lecturer: Klaus Bothe; Humboldt University Berlin PART III Implementation and Testing
1
Intensive Course /P'\ Principles, methods, guidelines :
“SOftware Englneerlng” 12+ Motivation, classification, profession of testing engineer 1
Functional testing 150
> Classification tree methed, including testing tools
Structure-oriented testing
CONTENTS \ “: Control-flow, data-flow oriented, testing tools 0
4
PART I Introduction to Software engineering | |
Deablon PART 1V Design
What is Software engineering? %
Motivation, Areas, Definition, History, Literature = = —
W riter| s - 45 15* oftware architecture, Specification of components, Quality assurance, 60
Classifications, definitions, ISO 9126 < Overview of some software architectures

Software process models - introduction [ -
3 Activities of software development, overview of models, discussion of 9% 16- ggﬁcc&:d‘:g:zs" -
advantages and problems of the models, place of agile methods <’ N\ - -

f) / W 45 17‘= )Architecture desian, user-interface, performance, implementation design 35
4
PART V Advanced problems
PART II Requirements engineering »
(analysis and definition) ( 15+ ) |Software metrics 150
~ McCabe, Halstead, LOC, OO, Case-study XCTL
| 19- Maintenance .
= SSES = Types, requests, costs, planning
5 Feasibility study, Product model, Requirements document, Use-case 80 " Reverse engineerin -
diagram 20~ Software repair, Reengineering, Restructuring, CARE-Tools
6; / Modeling and product models o
4 i

Structured analysis
DFD-Hierarchy: Function trees, Data flow diagrams, Data dictionary,
Rules, Decision Table, Context diagram, Mini-specification, Implicite

function tree
- UML: Static model (class diagrams) and dynamic model (state-oriented, 120 O Se If Stu dy

'scenario-based view), Use cases, State automata, Activity diagrams,

Collaboration diagrams, Sequence diagrams
Formal software specifications and program verification < ’ Lectu reS

Z, Algebraic, Hoare logic

70
Eﬁ\’s, factors, function point analysis




Feedback of students in 2023

Question to students: How useful are the new slides for self-study?
(Which parts are understandable, which parts have to be improved ...)

“We would like to add our feedback for the self-study slides.
We all found them understandable, and easy to learn,
while also being informative and educative.

None of us found any difficulty in understanding the material,

both with the self-study lessons,

as well as with the lessons in class.”
Unfortunately, only one feedback of all teams (team 7 — the best one)




Polytechnic University Tirana:
Intensive course JCSE since 2007

532 students in 15 years (2007 — 2023, without 2020, 2021)

2007 2008 2009 2010 2011 2012 2013 2014
- h || 21— 26 April 22 -2 31 May 24 — 29 2
Poor | 2008 T || a0e ™ || 25 aune 201d|| 2011 .HUg € problem in 2023:
é’:C&easmg NUmber of
17 students|| 32 students|| 17 student§ 14 studentq 29 St b : ents (exams,
M “SSignments)
Ath 1st semester || 2nd 2nd 4 ST
ter semester semester
semester || = @ Semes
3 S(elr;])eSter h‘:’:?;;g Master Master Tirans Master Tirana Master Tirana Master Tirana
Master (11) Tirana :
Master 6th Effort to check assignments and
SBemeIter exams a n d problems with
acnelor . 5
Struga copying (exams + aSS|gnments)
(6)
2015: 2016: 2017: 2018: 2019: 2022: 2023:
18 Master 32 Master 35 Master 35 Master 30 Master 45 67/55
students students students students students Master students || Master students




Thank you




