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Q1. (a) Provide a definition for Class Diagram. Explain why a Class Diagram alone is not sufficient to describe a 
system and identify another type of diagram that can be useful. [10%]  

Bookwork. 

(b) A surgery has a computer system that maintains a list of general practitioners (GPs) working in the surgery 
and patients it provides care for. The system keeps contact details of GPs and patients and stores patients’ 
personal information such as date of birth and medical records as well as GPs’ qualifications.  

The system allows surgery staff to schedule appointments for patients to see their GP. The receptionist can 
access the system by looking up the patient (assume that the name and address identifies the patient uniquely), 
establishing their allocated GP and checking the list of current GP’s appointments. Once a suitable time slot is 
identified, the receptionist can add a new appointment to the system.  

(i) Design the system described above. Provide an illustration of the design with the help of a Class Diagram. 
[30%] 

 

(ii) Draw a Sequence Diagram to demonstrate a scenario for a receptionist using the system to make an 
appointment for a patient. [30%] 
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(iii) Extend your design to allow the system to send a notification to the patient using their preferred notification 
method (a text message or email) once the appointment is scheduled. Update the Class and Sequence diagrams 
to illustrate this extension. [30%] 
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Q2. (a) Provide the definition of Refactoring. [10%] 

Bookwork 

(b) A simple mobile application allows the user to draw primitive shapes: rectangles, triangles and circles. Once 
drawn, the user can tap on the shape to select it and choose its colour. The Class diagram in Fig. 1 shows the 
main classes..  

(i) Review the design and using Refactoring techniques improve it by generalising shape classes. [30%] 

One of the possible solutions is presented below. 
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(ii) Identify a Design Pattern to add the Undo functionality for changing the colour of a shape. Draw the Class
diagram for the updated design. [30%]
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(iii) Draw the Sequence diagram to demonstrate changing the colour and then using the Undo functionality to
revert it. [30%]

Q3..	

(a) Describe the purpose of Activity Based Planning in User Interface design, provide
some examples and explain why it can be useful. [10%]

(b) A specialised online video streaming company maintains a website for children and youth to
create and share animated videos. The company would like to create an application that
customers can download on their tablet and use to discover and watch some outstanding
animated videos. The users should be able to search videos by keywords and watch them online.

(i) Design the User Interface (UI) for a software application for a portable tablet device with a
touchscreen that implements this functionality. Identify all main screens and interaction elements and 
explain their purpose and design constraints. [30%] 

(ii) Extend the functionality of the application by allowing the users to go back to recently
watched videos, mark some of the videos as their Favourites and download some of them to their 
tablet. The users should be able to see all animations added to their Favourites. Identify any additional 
screens required to support these features. [40%]  

(iii) Having analysed the app statistics, it has been discovered that a large percentage of users
downloaded the app on their smartphone instead of the tablet. Optimise the design of the application 
to improve the user experience on smartphone devices. [20%] 
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b)

    i)


Welcome
Welcome message


Instructions to press Search to 
search for animation videos

Search button

Potentially followed by some 
popular videos

Search

Back button

Text field to enter keywords


When selected the keyboard 
appear and the user can type


When 'enter' is pressed the 
results appear


For all network connectivity dependent actions a progress indicator is shown and an 
error screen may appear if the connection fails.


Help button can be introduced in the right top conner.

a)

/ Home

One of many possible solutions is presented below.

Activity based planning involves analysing the requirements and designing user 
interface by analysing and listing typical user activities. These activities motivate 
the design.


These activities also provide a basis for testing.


A use case describes an activity (a typical user activity) from start to end. It 
consists of

- definition of user's goal
- list of pre-conditions (information needed before the task can start)
- criteria for successful completion of the task
- list of main steps in the activity flow
- any extensions/alternatives to this use case



Search Results
Search results appear with 
some images followed by 
brief text description


Scroll view is enabled if 
required


Users can click on the 
images to watch the video

Back button takes the user 
to the home screen

b)

    ii)

Introduce Watch Again 
button

Recently watched
Alternatively/additionally 
provide a link to/display 
Recently watched videos on 
the home screen

Back button takes the user 
back to search screen

Watch
Home button takes the user to 
home screen

One of many possible solutions is presented below.



Back button takes the user 
back to search screen

Watch
Home button takes the user to 
home screen

Favourites button takes the 
user to the screen where all 
videos previously added to 
Favourites are displayed.

 Download Add to Favourites
Add to Favourites button is 
added. Pressing on this button 
adds the corresponding video to 
the list of Favourites followed by 
a brief confirmation messages 
confirming to the user that the 
video was added to Favourites.


If the video is already in 
Favourites Remove from 
Favourites button appears 
instead.

Download button is added. Pressing on this 
button initiates download of the video to the 
user's device. 

If there is not enough space, there is no 
internet connection or there are any other 
problems corresponding error is displayed.

Otherwise, progress bar is shown.

If already downloaded Remove from Device 
option appears instead.

Favourites appear as images 
followed by brief text 
description


Scroll view is enabled if 
required


Users can click on the image 
to watch the video


If Favourites list is empty a 
messages is displayed 
informing the user that the 
list is currently empty and 
explaining how to add videos 
to `Favourites.

Back button takes the user 
back

Favourites

Remove from Favourites, Download 
button (or Remove from Device if already 
downloaded    ) options appear next to 
each video. The icons are chosen 
according to OS system guidelines.


The same options are added to the main 
Watch Video screen

Download button takes the user 
to all downloaded videos



Smartphone touchscreens tend to be smaller than tablet screens, the quality of 
the screen might be worse, the hardware in general might be more limited, 
internet connection might be limited. The users tend to use device holding it in 
one hand. As a result,


- the items should be presented on the screen as a list
- lower resolution images are more appropriate to make sure that they appear
quicker
- it's very likely that scrolling has to be enabled
- an option of a lower resolution video might be offered
- both portrait and landscape views should be optimised for a smaller screen
and one hand operation, the portrait view should support both browsing and
watching
- the buttons needs to be introduced according to OS system guidelines

One of the potential examples of implementation is illustrated below


(b)

    (iii)


Favourites

Watch

 Download Add to Favourites

One of many possible solutions is presented below.
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Add to Favourites, and Don't show again 
options appear next to each video. The 
icons are chosen according to OS 
system guidelines.
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Q4. A large company specialising in bespoke software development has won a contract to deliver a software tool 
for monitoring a particular parameter in the operation of a new-generation nuclear power plant.  

(a) Describe the Team that is likely to be working on the project and clearly define their roles and 
responsibilities.[20%] 

 
 
 

 
Architect: The principal designer, defines the overall architecture, module structure and all major interfaces, 
usually also an expert in the associated technology. Responsible for Specification and High Level Design. 
 
Project Manager: Responsible for scheduling/rescheduling the work, tracking progress and ensuring that all of 
the process steps are properly completed (on time, on budget). 
 
Lead Programmer: Leader of a programming team. Will typically spend 30% of his/her time managing the rest of 
the team. 
 
Programmer: Implements specific modules and often implements module test procedures. 
 
Tester: Designs test and validation procedures for the completed software. Tests are based on initial 
specification and will focus on the overall product, rather than the individual modules. 
 
_____________________________ 

(b) Specify the Software Model that is likely to be employed for the development of the software, list they key 
stages in the development process and explain the advantages of this approach for this type of software. 
[20%] 

 
It’s a small however potentially safety-critical system which has to work reliably from the first moment it goes live. 
It is critical to get the system requirements right and dedicate significant amount of time analysing not just the 
functional requirements but also various “abuse cases” including various types of attacks or natural disaster 
scenarios, i.e. safety and security requirements. A formal waterfall model is therefore appropriate although 
depending on the specific requirements  
 
The Waterfall model – sequential design process, progress is flowing steadily downwards through the phases.  
The key stages are 
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Lead Programmer: Leader of a programming team. Will
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Advantages:  

• early clarification of system goals and different types of requirements 
• can charge the client for changes to the requirements  
• works well with management tools 

 
 It is possible and extremely beneficial to spend a lot of time on system specification for this type of software. 
 

(c) Discuss what could go wrong with the project and what sort of risks the company should be ready to 
mitigate. [30%] 

 
Inconsistent or not well investigated/analysed system requirements, not well understood details are one of the 
potential failures of the projects.  
 
System requirements might be misunderstood or misinterpreted when they are translated into software 
requirements, some of the requirements might not be described precisely or analysed thoroughly. 
 
Some of the aspects might not be discovered during the initial analyses stage. 
 
The project might not not be completed on time / on budget. 
 
The software might fail to meet functional specification. 
 
The system might not perform in realistic real-world conditions. 
 
The users might not use the system as intended. 
 
Safety or security requirements might not be met. 
_____________________________ 

(d) Describe the measures that the company could implement to reduce the likelihood of any potential crises 
and disasters. [30%] 

 
 
It is critical to get all functional, safety, security and other requirements right and a thorough analyses should be 
conducting when one “is deciding what to build.” Expert advice might be required from the specialists in nuclear 
energy, law enforcement (safety), security engineering, etc.  
 
Effective formal project management tools have to be employed starting from formal waterfall model but evolving 
if necessary at a later stage into a more iterative process if required. 
 
Effective testing strategy must be design in consultation if needed with specialists in nuclear energy, law 
enforcement and security engineers; including  
 

• integration testing 
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Figure 2. Implementation steps to develop a large computer program for delivery to a customer. 

I believe in this concept, but the implementation described above is risky and invites failure. The 
problem is illustrated in Figure 4. The testing phase which occurs at the end of the development cycle is the 
first event for which timing, storage, input /output  transfers, etc., are experienced as distinguished from 
analyzed. These phenomena are not precisely analyzable. They are not the solutions to the standard partial 
differential equations of mathematical physics for instance. Yet if these phenomena fail to satisfy the various 
external constraints, then invariably a major redesign is required. A simple octal patch or redo of some isolated 
code wil l  not f ix  these kinds of diff iculties. The required design changes are l ikely to be so disruptive that the 
software requirements upon which the design is based and which provides the rationale for everything are 
violated. Either the requirements must be modif ied, or a substantial change in the design is required. In effect 
the development process has returned to the origin and one can expect up to a lO0-percent overrun in schedule 
and/or costs. 

One might note that there has been a skipping-over of the analysis and code phases. One cannot, of 
course, produce software wi thout  these steps, but generally these phases are managed wi th relative ease and 
have l i tt le impact on requirements, design, and testing. In my experience there are whole departments 
consumed with the analysis of orbi t  mechanics, spacecraft att i tude determination, mathematical opt imizat ion 
of payload activity and so forth, but when these departments have completed their di f f icul t  and complex work, 
the resultant program steps involvea few lines of serial arithmetic code. If in the execution of their d i f f icul t  
and complex work the analysts have made a mistake, the correction is invariably implemented by a minor 
change in the code with no disruptive feedback into the other development bases. 

However, I believe the illustrated approach to be fundamental ly sound. The remainder of this 
discussion presents five addit ional features that must be added to this basic approach to eliminate most of the 
development risks. 
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• verification and validation 
• resource exhaustion, errors, recovery 
• performance testing, stress testing and testing under load 
• usability testing 
• non functional testing 
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The exam was pleasantly well answered by most candidates.  
 
Q1 The question was designed to test the understanding of the key concepts of the 
object-oriented design and the ability to apply it in practice. It ended up being a 
popular question and most students were able to go through an independent design 
process and communicate its results clearly using the standard notation although 
some found the question quite challenging. Not everyone was careful when working 
with both class and sequence diagrams as often sequence diagram did not 
correspond to the class diagram. 
 
Q2 The question was on understanding and application of refactoring and the use 
of design patterns in the design process. The question was done reasonably well, 
however, some students found it difficult to draw a sequence diagram for the 
identified design pattern possibly  due to lack of the detailed understanding of the 
main principles of this particular pattern. 
  
Q3  This was a user interface design question that was answered well by most of the 
candidates. A popular question that candidates were able to complete without any 
major challenges, however, some candidates did not read the questions carefully and 
omitted some functionality/features. 

  

Q4  A reasonably straightforward, however less popular, question on  software 
engineering methodologies and their application. Those who did attempt the question 
answered most parts well. Some candidates did not read part c) carefully and did not 
provide a direct answer to the question. 
 


