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Question 1          [10] 

Explain how advances in technology can force a software subsystem to undergo 
change or risk becoming useless. 

Answer: 

We observed a wide range of answers for this question.  We awarded marks for valid 
points, especially if students could substantiate their arguments. In the examination, 
if you cannot give a reason for your possible, “out of the box” answer; you might not 
get your marks. Some possible answers follow. 

New widespread technological advancements need not always be backward 
compatible with all types of older systems. √ Newly designed usage interfaces data 
volume exchanges, √ and formats may all require existing systems to undergo 
updates√, or risk becoming obsolete: √ 

• Example 1: With the introduction of widespread cloud-based services, software 
systems need to adapt to be able to use the cloud infrastructure for their operations 
similar to what competitive products may be doing. √√ 

• Example 2: An application that allowed mobile applications to connect in an ad-hoc 
manner needs to adapt as newer communication technology is introduced to new 
releases of mobile devices. √√ If the applications do not adapt, they risk being 
obsolete√√ 

 

Question 2           [15] 

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? 

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. √√ 
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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. √ 

 

Question3           [15] 

Explain why it is reasonable to assume that the use of dependable processes will 
lead to the creation of dependable software 

Answer 

The basic assumption underlying dependable processes is that if a particular 
process can be shown to have developed a dependable system, √√ then reuse of 
that process should also lead to a dependable system√√. 

Dependable processes are visible so that it is possible to see what activities have 
been carried out√√√ – therefore, assuming that there is extensive process support 
for checking and analysis, it can be shown that the software has been properly 
verified√√.√ 

The repeatability of dependable processes is also important as this means that 
irrespective of who is doing the work, the same process should be carried out. √√√ 

 

Question 4          [10] 

What is the common characteristic of all architectural styles that are geared to 
supporting software fault tolerance? 

Answer 

The common characteristics of all styles to support fault tolerance is that there are 
multiple √√. 

Separate implementations of system functionality√√. 

 and some error detection mechanism√√. 
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 that can detect possible software failures√√. 

2 point for any additional point√√. 

 

Question5                   [15] 

List four types of systems that may require software safety cases, explaining why 
safety cases are required. 

Answer 

Safety cases would normally be required for any system that needs to be 

certified by a regulator before it is used e.g.: √√ 

1. Systems used to control equipment in the nuclear industry where there is a 

possibility of the release of radioactivity. √√ 

2. Air traffic control software√√ 

3. Signalling and control systems in the railway industry. √√ 

4. Software for critical aircraft functions such as flight control systems√√ 

Students are to give explanation to each point above. Give 1 mark to each 
explanation given= 5 marks 

 

Question 6          [10] 

How does the base application’s design in the product line simplify reuse and 
reconfiguration? 

Answer 

The base application's design simplifies reuse and reconfiguration as it includes the 

following: √√ 

1. Core components that provide infrastructure support and are not usually modified 

when developing a new instance of the product line. √√ 

2. Configurable components that may be modified and configured to make them 

specialized to a new application. √√ 

3. Specialized, domain-specific components some or all of which may be replaced 

when a new instance of a product line is created√√ 

Award 2 marks for any further point or explanation. √√ 

 

Question 7          [15] 

What are the significant benefits offered by the application system reuse approach 
over the custom software development approach? 
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Answer:  

The benefits with application system reuse approach are: 

1. More rapid deployed of a reliable system may be possible. √√√ 

2. It becomes easier to judge whether or not the functionalities of the applications are 

likely to be suitable. √√√ 

3. Some development risks are avoided by using existing software. √√√ 

4. Businesses can focus on their core activity without having to devote a lot of 

resources to IT systems development. √√√ 

5. As operating platforms evolve, technology updates may be simplified as these are 

the responsibility of the application system vendor rather than the customer. √√√ 

 

Question 8          [10] 

Giving reasons for your answer, suggest two important types of application where 
you would not recommend the use of service-oriented architecture 

Answer 

1. Embedded applications in devices where a network connection cannot be 
guaranteed. These are unlikely to make use of services as there is no guarantee that 
these services will be available when required. Further explanation can be given (5) 

 

2. Real-time applications with stringent deadlines, especially those with lots of user 
interaction e.g. computer games. In these applications, the performance overhead in 
coding and decoding XML messages is likely to be unacceptable (5) 

 


