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2.9 Systematic approach 
to problem solving

You need to know
n	 Software development follows a range of different stages.

n	 Problems must be identified and analysed before being solved.

n	 The design of a solution is based on prior analysis.

n	 Designs are implemented as solutions.

n	 Solutions will need to be tested and evaluated.

Aspects of software  
development
Key points:
n	 Software development can take place using differing 

methodologies, each with their own processes and means of 
reaching a final software product.

n	 There are common stages that most methodologies employ in 
some form.

n	 Some methodologies employ a prototyping/agile approach in an 
attempt to get a working solution produced sooner in the process 
that can be modified at later stages in the development.

Analysis
Key points:
n	 Before a problem can be solved it must be defined so that it is 

clear what must be produced.
n	 Once the boundaries of the problem have been established, a 

list of requirements will be drawn up in collaboration with the 
intended users of the system.

Key terms
Software development 
methodology A framework 
and set of principles that 
developers follow when 
developing a software 
product.

Prototyping Development 
of early sample products 
that allows the developers 
and users to experience 
what has been created with 
a view to informing future 
development.

Agile software development 
methodology A prototype 
methodology focused on 
developing incremental 
versions of a product quickly 
without large amounts 
of analysis and design 
beforehand.

Do you know?
1 What does the function type f : A → B  describe?

2 What is a first-class object?

3 What can first-class objects be used for?

4 What is the combination of two separate functions to produce a 
new function known as?

5 What function enables a specified function to be applied to all 
elements of a list?

6 What are the two component parts of a list?
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n	 From this, a data model will be created to help visualise the scope 
of the software.

n	 Data-flow diagrams (DfDs) and entity-relationship diagrams are 
two examples of models that could be created at this stage.
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Figure 62 DfD of an ordering system found on a website

Design
Key points:
n	 Prior to constructing a solution, design of the components should 

take place to specify how the solution will work.
n	 Data structures to implement the data models will be considered.
n	 Algorithms will be planned for the expected processes.
n	 A plan of the modular structure for the solution will be decided.
n	 The human user interface will be designed.

Data flows: showing the 
data as it moves through 
the system.

Entity: external element 
interacting with the 
system.

Data stores: files where 
data is stored and 
retrieved by the system.

Process: what the 
system needs to do.
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Figure 63 Identification of modules to be created in a satnav system

Implementation
Key points:
n	 The models and algorithms designed need to be implemented as 

data structures and code.
n	 This is presented in a format that the computer can understand.
n	 As a part of this stage, the developer will be testing that the 

implemented solution works as intended.
n	 As a part of this, user feedback may be considered to inform the 

development of the solution.
n	 As part of agile methodologies, the implementation of the product 

follows the critical path.

Testing
Completion of the implementation stage will require further testing 
to detect the presence of errors.

Table 24 Types of testing

Type Description

Normal (typical) use The solution is tested with normal data to check 
that the specified output is produced.

Boundary conditions The limits of inputs are tested to ensure that all 
acceptable data can be used by the solution.

Erroneous data Unacceptable input is used to check the solution 
rejects values it cannot process without affecting 
the operation of the solution.

As a part of a testing regime, acceptance testing should also be 
used to ensure the solution meets the requirements of the user.

Exam tip
Understanding of these 
stages of development will 
be gained as part of your 
programming project. Try 
to relate each of these 
stages to what you do 
when you develop your 
software product.

Key term
Critical path Identification 
of key features for each 
iteration of a product that 
need to be developed 
before others in order 
to get a viable, working 
product.
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Evaluation
Key points:
n	 The quality of the solution should be considered towards the end 

of the cycle.
n	 The operation of the software should be objectively measured and, 

if required, the software should be revised to improve performance.

Do you know?
1 What is a software development methodology?

2 What is the purpose of the analysis stage in software 
development?

3 What three types of testing should be performed on developed 
software?

4 Upon completion and testing of a solution, what should the user 
be required to do?

End of section 2 questions
 1 Explain why the hexadecimal number system is useful in computer 

systems.

 2 Describe why floating point numbers are limited to either a high 
range of imprecise values, or a smaller range of more precise 
numbers.

 3 Outline the differences between system and application software.

 4 Describe the advantages of using assembly language to write  
a computer program compared to developing software in a  
high-level language.

 5 Identify the major components of a computer processor.

 6 Explain the difference between immediate and direct modes of 
addressing.

 7 Describe how a processor services an interrupt received by an item 
of hardware within a computer system.

 8 Explain how Request to send/Clear to send (RTS/CTS) can be used 
to assist in the transmission of data across a wireless network.

 9 Describe the differences between the computer threats worms, 
trojans and viruses.

10 Outline how subnet masks can be used to subdivide an IP v4 
network.

11 Describe the Big Data terms volume, velocity and variety.

12 Identify the features of first-class objects.
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