
Example answers of exam 2013-
11-01 in reverse order



8. Scenario: You are developing a global peace stabilization 
system (GPSS). The idea with the system is to collect lot of 
information about potential conflicts in the world. The more 
different evidence you have, the stronger is the degree of alert:

1. Green: the region is observed due to some incidents.
2. Yellow: there are conflicts in the region.
3. Red: immediate attention by the United Nations is required.

You have several sources classified as:

• Indicators, for instance, changes in the argumentation in 
media.

• Reliable, for instance, video clips taken by habitants.
• Highly reliable, for instance, satellite photos.

Each source has its own data collection method, data base, 
and completely automated data analysis. The output from 
each source is the percentage of conflict likelihood and a 
threshold value, indicating that conflicts are detected.

The rules for the alerts are: 
• Green: two indicators pass threshold value, or a reliable 

source is 10 per cent units below its threshold.
• Yellow: two reliable sources pass the threshold, or one 

highly reliable source is 10 per cent units below threshold.
• Red: one highly reliable source passes the threshold and two 

reliable sources pass the threshold.
• If the conditions for the current alert level are changed, the 

level is lowered to the level where the conditions are 
fulfilled. 



Task: Your task is now:

a) Show with an example UML class diagram how the strategy 
design pattern can be used to model the decision-making 
software, called Black-board, and its relation with the sources. 
Don’t forget that the diagram probably needs a small explaining 
text. If you have forgotten the design pattern, you can get some 
credits for a general UML class diagram. (10)
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Standard solution

…

Text: The idea is to use the 
source as the strategy. To 
distinguish between different 
kinds of sources we have a 
layer of abstract classes 
under the Source. At the 
bottom there are concrete 
sources of varying kinds for 
each kind of source. As a 
result the Blackboard can use 
the same decision routines 
regardless of which concrete 
source that gives the inpu.

Several concrete sources for each kind
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Practical solution
Comment: Here we 
use separate 
strategies for each 
kind of source. 
Otherwise, same as 
previous solution.



Grading criteria:

Strategy pattern:  max 4 p
-Common things in interface, high level, or abstract class.
-Special things in concrete classes
-Polymorphism possible, things in subclass with same name
-Some kind of client

Representing sources: max 4 p
-Source classification 
-Current percentage
-Threshold value
-It is possible to reach the properties of the sources from the client  (introspection is OK)

If the UML–style is OK  2p extra.

Semantic problems with UML -1 credit each (for instance, using generalization up-side down)
1st syntactic problem -1 credit, then
2 syntactic problems -1 credit (for instance, using rounded corners)



b) Make a UML State chart for a class named AlertLevel
that holds the current level of alert. The rules specified above 
shall be obeyed. Don’t forget to document assumptions made. 
(10) 
Hint: you need a no-alert state.
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Variables:
It = number of indicators  with here risk >= threshold
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Note: you are not 
allowed to use red color 
on the exam.



Grading criteria:

Correct behaviour and notation: 10p

The answer suggestion follows the rules, but the rules themselves are not complete.
We can accept that any change of the sources lowers the alert.

Underspecified, but correct solution 5 p

Forgotten  return transitions max 7p

Semantic problems -1 each
1st syntactic problem -1 credit, then
2 syntactic problems -1



7. Make a comparative analysis of the three agile frameworks. 
SCRUM, Kanban, and eXtreme Programming (XP). For each of 
the frameworks write:

• A short description of what developers and other 
stakeholders can expect from the framework. 2-3 sentences

• A list of important concepts of the framework, for instance, 
roles, artefacts, meetings, and technical practices. For each 
concept, make a 1-2 sentence description and give a short 
motivation if you think this concept is unique to the 
framework or if there is a similar concept in another 
framework.

For full credits you describe at least two concepts per 
framework and 7 concepts in total. (20)



SCRUM Kanban XP

Product backlog items are broken 
down to sprint backlog items.

User stories are used as input. User stories are used as input.

There is a demo after each sprint. The process is not necessarily 
iterative.

Demonstrations to customers very 
often (1 per week)

Emphasis on time-boxed sprints 
with a self-organizing teams.

Emphasis on flow of stories, from 
arrival to shipping.

Emphasis on using practices.

The product owner is the voice of 
the stakeholders (1).

The Kanban board is used to 
visualize the work-flow. (3)

Pair programming, which means 
that two programmers work at the 
same computer, one using the 
keyboard, the other watching and 
commenting.(5)

There is a daily SCRUM, a 15-
minute stand-up meeting (2).

Each project as a limited amount 
of work items in progress 
(WIP).(4)

Test-driven development. Before 
any code is written, test-cases are 
written first.(5)

The burn-down chart shows the 
progress of the team (2).

(1) Can be used in Kanban, XP only mention customer
(2) Can be used in all frameworks
(3) Large similarity to SCRUM boards
(4) Unique
(5) Practices are not in other frameworks but can be combined with them if needed.

Description 
of  what to 
expect.

Descripti
on of 
some 
important 
concepts.



Grading criteria:

Two credits per good description of a framework.

Two credits per well-described concept with motivation. 
We give maximally 14 credits for concepts.

Only two frameworks –2p.
Only one framework –4p



6. Make a template of headlines of a project plan.  For each headline, add a small 
instruction within brackets of what information that goes under that headline.   
 
Example: 
 

1. Project description 
1.1 Background to the project 
 
    < Major functions. Identify orderer and main users. Expected benefits from 
the perspective of orderer. Earlier solutions used. >  
 
1.2 Constraints 
 
<…> 
 

(end example) 
 
You shall assume that requirements specification and quality management are 
documented in separate documents. At least 10 headlines are needed for full credits. 
1.1 in the example does not count; 1.2 in the example does if you write instructions. 
(10) 



1 Project description
1.1 Background
<see problem description>
1.2 Constraints
<Limitations of resources, budget, calender time, or technical solution>
1.3 Project goal
<one or a few, well-formulated SMART goals>
1.4 Start and expected end date
<dates on format 20xx-xx-xx>

2 Project organization
2.1 Roles
<a list of roles needed. For each role, describe major responsibilities, authorities and preferred competence>
2.2 Knowledge/skill
<an inventory of the technical, managerial and social knowledge and skill needed. A gap-analysis between present and needed state.
2.3 Training
<a schedule and content of the planned training, to reach the needed competence>
2.4 Communication and reports
<description of meetings, minutes of meeting, status reports, time recording, and social media>

3 Time and resource plan
3.1 Milestones
<deadline and deliverables of the internal and external mile-stones>
3.2 Toll-gates
<date, purpose, participants, and decisions to be taken at the toll-gate meetings>
3.3 Deliverables
<list and short description of the code and documentation delivered, perhaps divided into different iterations>

Comment: 10 new headlines



Suggested headlines 

 

Other possible headlines

Grading criteria: 1p per relevant suggestion of content



Area 5: Software Quality 
 
5a) Which of the following statements are true? Answer with the statement letter 
only, no motivation is needed. (2) 
 

A. When you have a requirement on reliability you often express the requirement 
in terms of failure intensity since this is more straight-forward to measure 
instead of estimating a probability. 

B. The number of hours that your team puts on testing can be said to be a 
measurement of the structure of your code. 

C. McCabe suggested in his article about cyclomatic complexity that all code 
modules shall have a cyclomatic complexity of 10 or higher. Otherwise there 
is a risk that people make errors of omission by forgetting conditions. 

D. Efficiency of interactive software can be measured by logging the time it takes 
for representative users to complete a specified task. 

Answer: 
A
D

Comment:
A, see slides of requirements
D, see list of usability metrics



5 b) Two questions on Software Reviews: i) What is the difference between an 
inspection and an audit? ii)  Apart from finding faults, the author of the inspected 
document has two responsibilities in the inspection process. Describe these two 
shortly. (4) 

Answer: i) 
The goal of an inspection is  to find defects, and audit ensures conformance to standards or accounting.

Grading criteria: 2p for this or a  similar comparison. 
1p if either the inspection or audit is described well, but no comparison

ii) The author is responsible for meeting the entry criteria of the inspection process. The author is responsible for 
carrying out the changes mandated by the inspection record.

Grading criteria: 1p per good description of the author role, maximally 2 credits



5 c) Scenario: Life isn’t easy: Your end-users complain that even though your 
software is failure-free and has a good looking GUI, you miss certain functions that 
“everyone” in their company know are sometimes needed. Your employees are really 
appreciating your personal feed-back, but it comes sporadically and is based on your 
feelings only. As a complement they would like to have more regular and objective 
feed-back.  
 
Task: Your task is now to find the two most relevant CMMI process areas that can 
help you to take care of the criticism. Write down their names and a short motivation. 
(4) 

Answer:
Closest areas:

Requirements Development, RD. Some of the goals are to elicit customer needs, and transform them into 
requirements. Should take care of missing requirements.

Process and Product Quality Assurance, PPQA. Some of the goals are to Objectively evaluate Process and 
Product performance. That is what employees are asking for.

Grading criteria:
2 p for each of these two areas with a good motivation. We do accept other areas, if the motivation is clear 
about why the person in the scenario is helped.



4 a) Which of the following statements are true? Answer with the statement letter 
only, no motivation is needed. (2) 
 

A. If you want to start integration testing with high-level user interface functions 
you will need several drivers to emulate lower level functions. 

B. Bottom-up integration testing can help you to discover performance problems 
of lower level components early in the testing process. 

C. With big-bang integration testing there is a high risk that localizing the fault 
of a failure will take time compared to other strategies. 

D. Sandwich strategies start integrating and testing modules at a target level, 
continue with a bottom-up method to the highest level, and then with a top-
down method to integrate the lowest level modules. 

Answer: 
B
C

Comment: B, see slides on testing
C, see slides on testing
Or table in the book.



4 b) Scenario: With a SAS economy class ticket you can pay EUR 80 to check in 
second bag. The maximum weight is 23 kg and the sum of height, width and depth 
can be 158 cm or lower. There is an app developed where users can enter weight, 
height, width, and depth of their bag. If the baggage is allowed the app calls a page for 
making a reservation. If the baggage is not allowed the app displays a text in red 
“baggage is oversized”.  
 
Task: Your task is to identify equivalence classes of the input parameters to the app. 
You shall also make a table of test-cases that test all equivalence classes. (4) 
Hint: You may assume that the input pad for the app only allows entry of digits. 



Equivalence classes: 
EC1: Weight <= 23 kg 
EC2: Weight > 23 kg 
 
EC3: 0 <= Height+width+depth <= 158 cm 
EC4: Height+width+depth > 158 cm 
 
You can work on height, weight and depth independently without being wrong but 
then you get many classes and loose time. 
 
Test table 
Id Weight Height Width Depth Action EC 
1 20 50 40 30 reservation 1 
2 25 50 50 40 “oversized” 2 
3 21   50 50 50 reservation 3 
4 22 60 60 60 “oversized” 4 

 

Assumption: I assume that it is not possible to enter negative numbers, since only digits were allowed.



4c) Scenario: Adam is working on the file TestCase.java. 
He gets his copy from the code repository and edits the method 
getInput. While he is working, Eva also gets her copy of 
TestCase.java, edits the same method, and writes back the 
new code to the repository before Adam is finished. Poor Adam 
now has two revisions of TestCase.java: His own and the 
one in the repository.  Adam and Eva are using a Centralized 
Modify-Merge version handling tool, for instance, Subversion. 

Task: Your task is to describe a workflow for Adam that starts 
with him getting the copy of the file and ends with both his and 
Eva’s changes of the testCase.java stored in the repository. Use 
the correct commands instead of the everyday language in the 
scenario. (4)



SCM Repository

Eva Adam

FILE A FILE A

1. Eva and
Adam copy file A 
from server.
This is called
Check-out.

2. Eva edits
the file

3. Adam 
edits the file

R

FILE A

G

R

5. Adam 
makes an update
(also called sync)

4. Eva commits the 
changes to the 
repository

6. The system tries 
to merge the files, 
but we have a 
conflict.

7. Adam
resolves the
conflict. 

8. Adam 
commits his change.

Y

Y

Grading criteria:
It is OK to use other SCM tools than SVN provided that the tool is named and the result is correct.
Wrong command, but intention clear -1
Wrong end result -2
Missed name tool, if other than SVN -123



:Order :TicketDB

loop

[get next item]
reserve(date,no)

add(seats)

reject

alt [available]

[unavailable]
4

3

1

2

Which of the following statements are true? Answer with the 
statement letter only, no motivation is needed. (2)

A. Arrow number 1 is pointing to a class.
B. Arrow number 2 is pointing to a dependency association.
C. Arrow number 3 is pointing to a guard condition, which 

means that this region is entered only if the guard condition 
is true.

D. Arrows labelled with number 4 is pointing to two alternate 
branches. 

Answer
C
D

Comment See slides of lecture 7

3 a)



3 b) Draw an architecture of a web-shop with a line-and-box diagram. Point out the 
following elements of the diagram: module, relationship, and interface. Which 
architectural view is your diagram showing? Don’t forget to motivate your answer to 
the last question. (4) 
Hint: Don’t spend too much time in making the architecture perfect, 5-10 elements 
will do. 

Web-
browser

Web-server Application 
server Database

Credit card 
paymentmodule relationship 

interface

This is an execution view since it shows the flow of data and control between modules when the software is used.



Grading criteria:

1 credit per correct identification of module, relationship, and interface
1 credit per motivation of the correct architectural view
If UML class diagrams have been used it is OK, but they still have to point out where you find the 
module, relationship, and interface
If they only describe a part of the webshop, they need to explain that in a sentence, otherwise -1p



3 c) Define the two concepts pipe and filter. Give one advantage and one 
disadvantage of the pipe-and-filter architectural style. (4) 

Answer:
Pipe – channel of data
Filter – the processing unit
Advantage: Modular building blocks gives high flexibility
Disadvantage: Redundancy, for instance, input validation

Grading criteria:

Pipe, 1p
Filter, 1p
Advantage: 1p
Disadvantage 1p



2 a) Which of the following statements are true? Answer with the statement letter 
only, no motivation is needed. (2) 
 

A. Linköping University is a good example of a project, since we have a well 
elaborated strategy. 

B. According to Frederick Brooks it is advisable to have a risk list of about 𝑛𝑛(𝑛𝑛−1)
2

 
risks in a team with n members. 

C. The dependent project parameters of a project are: Resources, Features, 
Calendar time, and Quality. 

D. In a Gantt chart a task and its predecessor do not need to belong to the same 
phase. 

Answer:
C
D

Comment: slides on lecture 4



2b) Describe two advantages of working with a Waterfall life-cycle model and two 
advantages of working with Iterative development methods. (4) 

Answer:
The waterfall model is easy to manage.
The waterfall model is suitable for fixed-price contracts.
An iterative model allows for more frequent feed-back from the customer.
An iterative model evens out the workload during the project.

Grading criteria:
1p per sensible advantage



2c) Describe the four tasks performed in the risk management process. (4)  
Hint: don’t mix this with the strategies: avoidance, transfer, and acceptance. 

Answer:

Risk identification: find potential risks, for instance with brainstorming
Risk analysis: calculate probability, consequences, and risk magnitude indicator
Risk planning: determine the strategies to be used for handling the risks, see text in question.
Risk monitoring: Periodically check if any information of risks has been changed?

Grading criteria:
1p per sensible description



1 a) Consider the following requirements of an interactive project-planning tool: 
 
R1: The user shall be able to add a new task to the project. 
R2: The critical path of the Gantt chart shall be displayed in red. 
R3: The colorizing according to R2 shall be done maximally 2.0 seconds counted 
from the last keystroke creating or modifying the critical path. 
R4: When a change in the critical path is made, the tasks that no longer are on the 
critical path shall be colorized in their default colour after the new critical path has 
become red. 
R5: When a change in the critical path is made, the tasks that no longer are on the 
critical path shall be colorized in their default colour before the new critical path has 
become red. 
 
Which of the following statements are true? Answer with the statement letter only, no 
motivation is needed. (2) 
 

A. R1 is a functional requirement 
B. R2 is a non-functional requirement 
C. R3 is a non-functional requirement 
D. R4 and R5 are consistent 

Answer:
A
C

Comment: refer to definitions of RE-lecture



1 b) Scenario: Your hairdresser salon has started a web-site for frequent customers. If 
you have signed up for the free membership you can login and book treatments. You 
can search for different employees, date, or time. The hairdressers use the system for 
planning, for instance, entering working hours and serving drop-in customers. The 
customer can erase bookings if more than 24 hours remain before the start of the 
treatment. The hairdressers can edit anything, and can also edit advertisements from 
their vendors.  
 
Task: Now, create a use-case diagram of the web-site consisting of two different 
actors and two different use-cases. Don’t forget the use case texts. Only logging in 
and logging out are basic functions, not to be considered as use-cases. (4 

Book treatment

Enter working 
hours

customer

hairdresser

Comment:
1 diagram
2 use-cases
2 actors



Use-case descriptions:

Book treatment:

The customer logs in to the system and 
selects type of treatment. The customer is 
shown a list of available time-slots and 
personnel. The customer selects one of 
the available items and presses OK. The 
customer logs out from the system.

Enter working hours:

The hairdresser logs in to the system and 
selects the change working hour – tab. The 
hairdresser selects the week number and is 
shown a graphical schedule. The user marks 
the available working hours in the schedule 
and presses SAVE. The hairdresser logs out 
from the system.

Grading criteria:
2p per good use-case, with at least 3 sentences per use-case description
Actors are roles, not user1 and user2, if so -1p
An actor can be a sub-system
Two single use-case diagrams -2p.
Only a correct diagram, max 1p. 
Diagram missing -1.
Use-case name: a verb phrase, if not -1p per use-case.



1 c) Describe two techniques for performing requirements elicitation. Describe two 
different goals for requirements analysis. (4)  
Hint: by “describe” we mean that a student like you but who has not taken the course 
shall be able to understand what you wrote.   

Answer:
Requirements elicitation techniques:
Interviews: Stakeholder representatives are interviewed about their needs and expectations of the system.
Prototyping: Small prototypes of the system or parts of the system are developed, stakeholder representatives are 
asked to try the prototypes and are asked for missing functions or superfluous functions.

Requirements analysis goals:
Find conflicting requirements with inspections or making models of the system.
Make a conceptual model, for instance a UML class diagram, of all concrete objects and properties handled by the 
system.

Grading criteria:
1 p per sensible description of an item. Max 2 for RE and mas 2 for RA.
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Questions and Answers Session

During your study many questions might arise. Collect 
your questions and come to this occasion.

Friday, October 24, 13.15-15.00
(Alan Turing, E-house)

Thursday, October 30, 12.30-14.00
(John von Neumann, B-house
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Examination - content? to pass?

Part I: Fundamentals
 Requirements 
 Planning and Processes 
 Design and Architecture 
 Testing and SCM
 Software Quality
10 credits per area. Max 50 credits.

Part II: Advanced
50 credits, distributed over 2-5 questions.
 argue, compare, and analyze different concepts 

and techniques. 
 construct and/or design solutions to larger 

problem. 
 explain more advanced and specific topics. 

To pass the exam (alternatives)
1. a) at least 4 credits in all  

areas in fundamentals and
b) at least 50 credits in total

2. a) at least 4 credits in at least 
4 areas and

b) at least 60 credits in total
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Total credits Mark
0-49 U
50-66 3
67-83 4
84- 5
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Exam Aids

Allowed aids
 Two sheets of handwritten A4 

papers
(can write on both sides)

 One volume of dictionary to or from 
English or an English wordbook.

Explicitly forbidden aids
 Textbook
 Machine-written pages
 Photocopied pages
 Pages of  other format than A4
 Electronic equipment
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The End...

Thanks for listening!

GOOD LUCK! me, when all
students pass
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