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The changes will involve an ICT solution, which means a systems analyst needs to be brought in to oversee the 

whole upgrade process. 

 

Once a new system is agreed and it has been fully tested, it is then installed. It then needs to be fully evaluated and 

any changes made where necessary. Therefore, a cycle of events take place until a fully-working system is signed off 

and handed over to the management team. This whole process is called the systems life cycle. 

 
 

7.1 Analysis 
The first stage in the process is the analysis of the current system. Figure 7.2 shows the stages in analysis. 

 

7.1.1 Analyse the current system  

There are four methods used to research the current system. The four methods used are:  

» Observation  

» Questionnaires  

» Interviews  

» Examination of existing documents. 
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7.1.2 Record and analyse information about the current system  
Inputs, outputs, processing and current problems  

The next stage in the process requires the analyst to find out:  

» What input and output takes place  

» What processing is done  

» What problems exist with the current system  

» User and information requirements for the new system.  

 

One method the analyst can use is a data flow diagram (DFD). 

 

User requirements  

The problem to solve is this: computer system developers do not really understand how a business works: business 

managers do not really know how computer systems could help them. The user requirements are designed to help 

with this problem:  

» User requirements are therefore written by the analyst for the business managers (who are the customers).  

» They are written in natural language with very few technical details or jargon.  

» Their purpose is to allow the customers to check that what the analyst proposes  

» The user requirements will also describe what the analyst thinks the customer does with their system. 

Information requirements  

» This is the information needed to support the business.  

» The information requirements are made up of:  

» What? (that is, the data)  

» When? (that is, the timing). A systems analyst turns the information and user requirements into a functional 

requirements specification (that is, how the new system will be developed and implemented, including timescales). 



www.focuscollege.lk  +94 74 213 6666  
   

5 
 

7.1.3 System specification  

The DFD and other information gathering processes allow the analysis team to identify what hardware and 

software is needed to run the new system.  

Identify and justify hardware  

» Identification and justification of which input devices are needed might be, for example: 

– barcode readers (using barcode readers avoids the need to manually input data about goods, which is more 

efficient, less error-prone and less expensive in the long run 

 

– scanners (these could be used if it is necessary to convert any existing paper documents into an electronic format 

during the implementation stage) 

 

– touch screens (this may be the best and most cost-effective way of gathering information from a business 

customer,  

 

» Identification and justification of which output devices are needed; for example: 

– 3D printer (if the company are manufacturing toys,  

– very large 60” (152 cm) monitors  

– speakers  

Identify and justify software  

» Identification and justification of which software is required; for example: 

– operating system (which operating system is the most appropriate to meet the company needs) 

– applications software: – off-the-shelf software, which would save a lot of development time and costs, but may 

require compromises in how the company runs; off-the shelf software (such as Word or Excel) also has a huge user-

base in case of problems and a minimum of training will be required, because the software is well known 

– bespoke software (written specifically for the company)  

– this will require considerable time and money to develop, but will exactly meet the company’s requirements; it 

will also require considerable training in using software unknown to the employees, and there will be no user base 

to seek help (they will have to rely on the software development technical team, which could be expensive).  

 

» Storage requirements also need to be considered; for example: 

– size of storage (how many bytes of storage are required for the systems to run now, and in the future) 

– type of storage (which storage type is the most suitable for the company: hard disk drives, solid-state drives or 

even magnetic tape drives)  

– the choice could depend on: 

– data access and data write speeds– number of read-write operations (there is still some doubt about the 

longevity of SSD if it has to endure large numbers of read-write operations) 

– type of access – can it be serial access to the data (all read in order) or does it need to be direct (no need to read 

all the data in order) 

– if huge amounts of storage are required and data access time is not that important, magnetic tape may still be 

the best option. 
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7.2 Design  
7.2.1 Design  

Once the analysis of the existing system has taken place, and the systems analyst has a better idea of the scale of 

the problem, then the next stage in the process is design. Figure 7.4 summarises the design stage. 

 

file structures and data structures 

A file is made up of a number of records, and each record is broken up into fields. One of the fields must be unique 

and will act as the primary key field – this is to allow each record to be uniquely identified. An example of a record 

(in the file) is shown in Figure 7.5. 

 
Each field in the record now needs to be totally defined as follows:  

» Field name (for example, product code)  

» Field length (what is the maximum number of characters that need to be stored)  

» Data type (see below)  

» Is any code being used (in this example, the codes T, A and B are being used – coding saves space in the file 

because only a single character is being used; this also speeds up entry and also reduces errors)  

» The primary key field here will be product code because it is unique. 
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Data types  

We will now consider data types. The data types in Table 7.2 are the ones you are most likely to come across: 

 
It is now possible to complete the file structure for the example in Figure 7.5. 

 

7.2.2 Validation routines  

When data is input into a computer system, there is a need to check that the data is acceptable. Validation is the 

process where data entered into a computer is checked to see if it satisfies certain criteria. It is an automatic check 

carried out by the computer as part of its programming. 
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7.2.3 Input formats (data capture forms)  

Data capture forms are often used to input data into a computer. These forms ensure data is input into the 

computer in the correct format. 

 
 

A computer-based data capture form is slightly different. These often have the following features:  

» Use of text boxes to capture key data clearly  

» Use of on-screen help when completing the form  

» Use of drop-down/combo boxes where there are limited choices  

» Use of radio buttons and tick boxes requiring a single click of a mouse to select  

» Automatic validation of data as it is entered  

» Control buttons (such as next form, clear entry, save, etc.)  

» Double entry boxes (with verification rules) to check correctness of key data (for example, when keying in an 

email address). 
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7.2.4 Output formats – screen layouts and report layouts 

Screen outputs should be designed:  

» To make sure the size of all the output fields is correct  

» So that any instructions/descriptions are clear  

» So that the full screen is utilised (avoiding large areas of ‘nothing’)  

» So that colours and fonts (size and type) make the output clear. 

 

Reports (often the output from a database search) should clearly show all 

the fields that were included in the search criteria. The output is usually in 

the form of a table – the example in Figure 7.9 outputs a list of all sales 

managers over 40. 

 

 

 

 

 

 

 

 

 

 

 

7.3 Development and testing  
7.3.1 Testing The need for testing 

» If the system contains files (for example, a database) then the file structure would need to be finalised at this 

stage (for example, what type of data is being stored in each field, length of each field, which field will be the key 

field, how will the data files be linked, etc.). 

 

» Because it is important that the correct data is stored in files (etc.) there are certain techniques that need to be 

adopted to make sure the data populating the files/database is at least of the right type and that it conforms to 

certain rules. Validation routines and verification methods are used to ensure this happens. 

 

» Obviously, any system being developed will have some form of user interface. The types of hardware have 

already been considered; how these are used to actually interface with the final system now needs to be identified.  

 

Test designs Test designs cover how a system is to be tested. Table 7.5 shows the test designs that need to be 

considered, and how we can ensure the following aspects can be achieved:  

» Testing the data structures  

» Testing the file structures  

» Testing the input methods  

» Testing the output formats  

» Testing the validation rules. 
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Test strategies  

» Software is often developed in modular form. This method allows it to be broken down into smaller parts (known 

as modules). Each module is developed separately by a programmer (or team of programmers).  

» Each module needs to be tested separately to see if it functions correctly. Any problems resulting from the testing 

require the module to be modified and then tested again. 

» Once the development of each module is completed, the whole system needs to be tested as a whole (with all 

modules functioning together). 

» All of this may lead to a need to improve the input and output methods, file/ database structures, validation and 

verification methods, etc. and then fully test everything again. 

 

Test plan, test data and live data  

Once the testing designs and strategy have been determined, it then becomes necessary to formulate a test plan 

for each module.  
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The example we will use is inputting a date into a database field. The entered data must take the format 

dd/mm/yyyy and all data must be numeric.  

 

» Normal – this is data which is acceptable/valid and has an expected (known) outcome; for example, the month 

can be any whole number in the range 1 to 12  

 

» Extreme – this is data at the limits of acceptability/validity; for example, the month can be either of the two end 

values i.e. 1 or 12 

 

» Abnormal – this is data outside the limits of acceptability/validity and should be rejected or cause an error 

message; 

 

7.4 Implementation  
7.4.1 System implementation  

Once the system is fully tested, the next stage is to fully implement it. Some of the stages in this process are shown 

in Figure 7.12. 
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We will now consider changeover to the new system in more depth. As indicated in Figure 7.12, there are four 

common methods used for changing over from the old system to the new system. 

7.5 Documentation  
7.5.1 Documentation  

Once the new system is fully developed, a considerable amount of documentation also needs to be produced for:  

1. people who may need to modify or develop the system further at some later stage  

2. the end-user. 

Technical documentation  

Technical documentation is designed to help programmers/analysts to make improvements to the system or 

repair/maintain the system. This can consist of any of the following:  

» Program listing/coding  

» Programming language used  

» Program flowcharts/algorithms  

» System flowcharts  

» Purpose of the system/program/software  

» Limitations of the system  

» Input formats  

» Hardware requirements  

» Software requirements  

» Minimum memory requirements  

» known ‘bugs’ in the system  
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» List of variables used (and their meaning/description)  

» File structures  

» Sample runs (with results and actual test data used)  

» Output formats  

» Validation rules  

» Meaning of error messages. 

User documentation  

User documentation is designed to help users to learn how to use the software or system.  

7.6 Evaluation  
7.6.1 Evaluate a solution  

Once a system is up and running it is necessary to do some evaluation and carry out any maintenance if necessary. 

 

Some results from the evaluation may lead to two things happening:  

» Update of hardware because:  

– of feedback from end-users 

– new hardware comes on the market, necessitating change 

– changes within the company require new devices to be added or updated.  

 

» Update of software because:  

– of feedback from end-users 

– changes to the company structure or how the company works that may require modifications to the software 

– changes in legislation that may require modifications to the software. 
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Revision questions 
 

1. March/2023/Paper_0417/12/No.3 

State three items that should be included in the technical documentation of a computer system. 

 

2. March/2023/Paper_0417/12/No.17(a) 

Verification and validation are used to check data. 

(a) Identify and describe two methods of verification. 

 

3. March/2023/Paper_0417/12/No.15 

Tawara Stores is a small company that does not make much profit. The managing director is deciding whether to 

implement a new IT system using direct changeover or parallel running. 

Describe the advantages and disadvantages of using direct changeover compared with parallel running in this 

scenario. 

 

4. June/2023/Paper_0417/11/No.7 

A systems analyst has been asked to carry out an analysis of a company's current computer system.  

(a) State three methods of analysing the current system. 

 

(b) The systems analyst is working with a team to create some new software. The software documentation will be 

stored on the cloud. 

Describe how the team can use the cloud to share the documentation. 

 

(c) Members of the team can use video-conferencing to join business meetings from different locations around the 

world. 

Describe, giving reasons, three disadvantages of using video-conferencing for business meetings rather than 

meeting in person. 

 

5. Nov/2023/Paper_0417/11/No.10 

A teacher has set up a database for a class library. The data about the books in the class library will be entered by 

the teacher. 

(a) The data can be verified by double data entry or visual verification. 

Compare double data entry with visual verification. Your answer must include similarities and differences. 

(b) When data is entered into a date field it is validated. An example of the data that could be entered is 

01/04/2023 

State two validation checks that could be used on this data. 

 

6. Nov/2023/Paper_0417/12/No.9 

A hospital administrator enters data from medical forms into a database. Validation and verification are both used 

when entering data to minimise errors. 

Explain what is meant by validation and verification and why they are both needed in this scenario. 
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7. Nov/2023/Paper_0417/12/No.10(a) 

The manager of the Tawara Hotel has decided to computerise the hotel's room booking system. The new booking 

system will allow customers to book rooms online using an app on their smartphones. 

 

The manager has employed a systems analyst who will carry out research into the current system by examining 

existing documentation and completed questionnaires from staff. 

 

(a) One item of information that the systems analyst will need to identify is problems with the current system. 

State three other items of information that the systems analyst will need to identify. 

 

8. Nov/2023/Paper_0417/13/No.1 

Peter needs to create a validation check for product numbers. Three examples of product numbers he needs to 

check are: 

 

977135120127916 

976143148163921 

845132120651166 

 

Identify two validation checks he could use to check the numbers. 

 

9. Nov/2023/Paper_0417/13/No.10 

A school has employed a systems analyst to help update its computerised examination system. 

(a) The systems analyst researches the current system to see what will be required in the new system. 

State the methods of researching the current system that are described: 

 

(i) talking to the network manager and examinations officer about the current system 

(ii) watching the users operating the current system 

(iii) forms sent out to all users to complete and return. 

 

(b) After completing the analysis, the new system needs to be designed. One item that needs to be designed is a 

file structure. 

Identify three other items that would need to be designed. 

 

10. March/2022/Paper_12/No.7(b_c) 

(a) Identify the most appropriate method of implementation of the new online booking system in this scenario. 

 

(b) Explain, giving reasons, why your answer to part (a) is the most appropriate method of implementation for this 

scenario. 

 

11. June/2022/Paper_11/No.11 

A system can be analysed using different methods. 

Discuss the advantages and disadvantages of analysing a system by interviewing staff rather than using 

questionnaires. 
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12. June/2022/Paper_12/No.12 

Different methods can be used to analyse a system. 

Discuss the benefits and drawbacks of analysing a system by observing staff rather than looking 

at the current systems documentation. 

 

13. June/2022/Paper_12/No.13 

solvedpapers.co.uk 

A librarian in a college department library is entering data into a student borrowers' file. As the data 

is entered it needs to be verified. 

(a) Describe the two types of verification. 

 

14. June/2022/Paper_12/No.13 

A librarian in a college department library is entering data into a student borrowers' file. As the data is entered it 

needs to be verified. 

(a) Describe the two types of verification. 

(b) Explain, using examples, why it is necessary to carry out validation as well as verification for this system. 

 

15. June/2022/Paper_13/No.5(a) 

The manager of a cinema has purchased a new booking system. There are 26 rows in the cinema with 20 seats on a 

row. Each seat is identified by a unique ID. The seat ID consists of the row letter followed by the position of the seat 

on the row. An example of the seat on row F position 12 would be F12. 

He is setting up a test plan to test the system. 

 

(a) Write down one example of each of the following types of test data. The answers must be different in each case. 

Normal Abnormal 

 

16. Nov/2022/Paper_11/No.4(a) 

A teacher is setting up a database which she will use to record her student's exam marks. 

(a) The teacher is planning to test the mark range using different types of test data. The range of marks that the 

teacher can award is 0 to 100. 

(i) Write down one example of extreme test data that the teacher can use to check the range. 

 

(ii) Extreme test data is one type of test data. The teacher uses two other pieces of test data. 

Write down the type of test data for each of the examples. 

 

17. Nov/2022/Paper_12/No.15 

Proofreading is often confused with visual verification. 

Describe the differences between proofreading and visual verification. 

 

18. Nov/2022/Paper_13/No.5(b) 

The restaurant owner is planning to upgrade the software used to book reservations. He has employed a systems 

analyst who is analysing the current system. The systems analyst can either send out questionnaires for staff to 

answer or observe staff working with the current system. 

(a) Discuss the advantages and disadvantages of using questionnaires that staff answer rather than observing staff 

to gather information about the current system.       


