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Question 1  
Based on your own knowledge of software application types studied, explain, with 
examples, why different application types require specialized software engineering 
techniques to support their design and development. 
                [15] 
Answer 
 
Different application types require the use of different development techniques for 

a number of reasons: 

1. Costs and frequency of change. Some systems (such as embedded systems √√ 
in consumer devices) are extremely expensive to change; others, must 

change frequently in response to changing requirements (e.g. business 

systems). √ Systems which are very expensive to change need extensive upfront 

analysis to ensure that the requirements are consistent and extensive 

validation to ensure that the system meets its specification. √ This is not coste ffective 

for systems that change very rapidly. √ 

2. The most important ‘non-functional’ requirements. Different systems have 

different priorities for non-functional requirements√.√ For example, a real-time control system in an 
aircraft has safety as its principal priority; an interactive 

game has responsiveness and usability as its priority. √ The techniques used to 

achieve safety are not required for interactive gaming; the extensive UI 

design required for games is not needed in safety-critical control systems. √√ 

3. The software lifetime and delivery schedule. Some software systems have a 

relatively short lifetime (many web-based systems), others have a lifetime of 

tens of years (large command and control systems). √√ Some systems have to 

be delivered quickly if they are to be useful. The techniques used to develop 

short-lifetime, rapid delivery systems (e.g. use of scripting languages, 

prototyping, etc.) are inappropriate for long-lifetime systems which require 



techniques that allow for long-term support such as design modelling. √ 

 
 
 
Question 2  
What is the most important difference between generic software product 
development and custom software development? What might this mean in practice 
for users of generic software products?         
            [10] 
 
Answer 
 
The essential difference is that in generic software product development, the 

specification is owned by the product developer. √ For custom product development, 

the specification is owned and controlled by the customer√. The implications of this 

are significant – the developer can quickly decide to change the specification in 

response to some external change (e.g. a competing product) but, when the 

customer owns the specification, changes have to be negotiated between the 

customer and the developer and may have contractual implications√√. 

For users of generic products, this means they have no control over the 

software specification so cannot control the evolution of the product. √√The developer 

may decide to include/exclude features and change the user interface. √√ This could 

have implications for the user’s business processes and add extra training costs 

when new versions of the system are installed. It also may limit the customer’s 

flexibility to change their own business processes. √√ 

 

 
Question 3 
Explain why a software system that is used in a real-world environment must change 
or become progressively less useful.        
         [15] 
Answer 
 
 
Systems must change or become progressively less useful for a number of reasons: 

1. The presence of the system changes the ways of working in its environment and this generates 
new requirements. If these are not satisfied, the usefulness of the system declines. √√√ 

2. The business in which the system is used changes in response to market forces and this also 
generates new system requirements. √√√ 

3. The external legal and political environment for the system changes and generates new 
requirements. √√√ 



4. New technologies become available that offer significant benefits and the system must change to 
take advantage of them√√√ 

3marks for any additional point 
 
 
 
Question 4 
Briefly describe the three main types of software maintenance. Why is it sometimes 
difficult to distinguish between the three?       
         [13] 
Answer 
 
 
 
The three main types of software maintenance are: 

1. Corrective maintenance or fault repair. The changes made to the system are 

to repair reported faults which may be program bugs or specification errors 

or omissions. √√ 

2. Adaptive maintenance or environmental adaptation. Changing the software 

to adapt it to changes in its environment e.g. changes to other software 

systems. √√ 

3. Perfective maintenance or functionality addition. This involves adding new 

functionality or features to the system. √√ 

They are sometimes difficult to distinguish because the same set of changes 

may cover all three types of maintenance. √√ For example, a reported fault in the 

system may be repaired by upgrading some other software and then adapting the 

system to use this new version (corrective + adaptive). √√√ The new software may have 

additional functionality and as part of the adaptive maintenance, new features may 

be added to take advantage of this. √√ 

 
Question 5 
What are the strategic options for legacy system evolution? When would you 
normally replace all or part of a system rather than continue maintenance of the 
software?          [10] 
Answer 
 
 
The strategic options for legacy system evolution are: 

1. Abandon maintenance of the system and replace it with a new system. √ 

2. Continue maintaining the system as it is. √ 



3. Perform some re-engineering (system improvement) that makes the system 

easier to maintain and continue maintenance. √√ 

4. Encapsulate the existing functionality of the system in a wrapper and add 

new functionality by writing new code which calls on the existing system as 

a component. √√ 

5. Decompose the system into separate units and wrap them as components. 

This is similar to the solution above but gives more flexibility in how the 

system is used. √√ 

You would normally choose the replacement option in situations where the 

hardware platform for the system is being replaced, where the company wishes to 

standardize on some approach to development that is not consistent with the current 

system, where some major sub-system is being replaced (e.g. a database system) or 

where the technical quality of the existing system is low and there are no current 

tools for re-engineering. √√ 

Question 6 
Why is system integration a particularly critical part of the systems development 
process? Suggest three sociotechnical issues that may cause difficulties in the 
system integration process.         
           [12] 
Answer 
 
 
System integration is particularly critical because it is at the integration stage that incompatibilities 
between the different sub-systems or components may come to light. √ √Generally, the first view that 
a customer has of a system is after integration. Sociotechnical difficulties that may arise are: 

1. Refusal of parts of the team to recognise problems. Some developers may 

refuse to recognise that their software is faulty and may try to pass the 

blame for integration problems to people in different organisations. 

Different organizations in the integration team are, essentially, trying to 

transfer the costs to other organizations. √√√ 
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2. Cultural problems due to different organizational approaches to integration. 

Integration is perhaps the first time that teams have had to work closely 

together and their organizations may use different processes for system 

integration. Reconciling these processes can be difficult. √√√ 



3. Organizations may be at different stages in their project involvement. For 

some organizations, integration may be their last project activity and their 

objective is simply to complete and sign off the process as quickly as 

possible. For other organizations, there may be later work to be done so they 

may have a longer-term perspective and wish to spend more time on the 

integration process. √√√ 

 
2 extra marks for any additional point. 
 
 
 
 
Question 7 
Name and discuss six reasons why software dependability is important in most 
sociotechnical systems.         
          [15] 
 
Answer 
 
 
Six reasons why dependability is important are: 

1. Users may not use the system if they don't trust it. √√ 

2. System failure may lead to a loss of business. √√ 

3. An undependable system may lose or damage valuable data. √√ 

4. An undependable system may damage its external environment. √√ 

5. The reputation of the company who produced the system may be damaged 

hence affecting other systems. √√√ 

6. The system may be in breach of laws on consumer protection and the fitness 

of goods for purpose. √√ 

 
2 marks for any extra point  
 
Question 8 
Reliability and safety are related but distinct dependability attributes. Describe the 
most important distinction between these [10] 
Answer 
 
 
Ensuring system reliability does not necessarily lead to system safety √√as reliability√√ 

is concerned with meeting the system specification (the system 'shall') whereas 

safety is concerned √√with excluding the possibility of dangerous behavior (the 



system 'shall not'). √√If the specification does not explicitly exclude dangerous 

behavior then a system can be reliable but unsafe. √√ 
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