Advanced Higher Computing

SOFTWARE DEVELOPMENT

Revision Questions

Software Development – Revision Exercise 1

Questions

A furniture removal company intends to replace its manual system for generating reports with a computer system.  The company has produced the following informal statement of requirements.

We have a fleet of articulated lorries which are used to transport containers of furniture.  Typically, a container is loaded up with furniture belonging to a customer and is transported to one of the company's storage depots, where it is left until the customer requires the furniture.  When required, the container is transported by lorry to a destination where the furniture is unloaded.  The empty container is then returned to the depot.  Hence, at any time while the furniture is in the company's care, it is in a specified container, which is either located at a depot or is in transit to or from a depot.  When not being used for transportation and storage, lorries and empty containers are kept at one or other of the depots.  We want a computer system to keep track of the location of furniture, containers and lorries.  The computer system has to be able to receive information from any of its depots and produce reports when required.





1.
An analyst is asked to produce a formal requirements specification for the computer system.







a.
Describe the way in which the analyst would go about obtaining this.  
2







b.
Give examples of the type of information that would be required from the customer indicating those aspects of the company’s operations to which the analyst would need to have access.
2






2.
a.
What is the difference between a requirements specification and a system specification?
2







b.
Outline a possible top-level system specification for the removal company's computer system.  The specification should be presented in terms of a number of functions, each with a clearly defined set of inputs, processes and outputs.  You will need to make some assumptions about the company's operations; state clearly any such assumptions that you make.  Base your answer on the fact that the following reports are required each week:

· A history of the movements of each container and of each lorry

· An inventory of containers and lorries at each depot

· A statement of the location of the furniture belonging to each customer

· The number of hours driven by each driver and each lorry
7






3.
a.
Describe two major validation or verification activities that need to take place when developing a computer system of this kind
2







b.
Suppose a report was also required to give the total of the weekly mileages of all the lorries owned by the company.  How would the company go about checking that the software used to produce the report was correct?  
3







c.
If during the check it was found that a report stated an incorrect total mileage, what procedures should be adopted to determine the source(s) of the error?


2


Total
20

 Software Development – Revision Exercise 2

Questions

1.
The development process for large software systems normally requires formal techniques of specification and design as well as carefully planned and documented project management.  In contrast, the development process for small programs that are intended for personal  use is often informal.  Explain why large software systems justify a more formal development process than is required for small programs.
3





2.
One representation of the software development lifecycle is the "V" model shown in the diagram below.  The diagonal arrows represent progression in the phases of the system's development.
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a.
Explain the purpose of the following phases:

· feasibility study;

· system design;

· module validation.
3







b.
Describe the activities which should be included within the following phases.

· evaluation and acceptance;

· maintenance and enhancements.
2







c.
The diagram shown does not make explicit the iterative nature of software development.  




i.
State what is meant by iterative in this context.
1









ii.
Describe an example of how iteration could occur as a result of activities undertaken during the  "integration and system test" phase.
2





3.
A company which specialises in technical documentation employs a staff of thirty-five technical authors along with two managers, three administrative workers and three computing support staff.  The managing director suggests that, in order to improve the company's productivity, the computing support staff might develop a new word processor which will have special facilities for technical writing.  Outline a range of activities that should be undertaken in a feasibility study into this proposal.  State clearly the questions

that should be answered by each activity.


9


Total
20

Software Development – Revision Exercise 3

Questions

A bakery in a large city produces and delivers its products each day to a variety of outlets using its own fleet of delivery vans.  The managing director has decided that the bakery could save money and time and give better service to its customers if it computerised its order processing system.

The managing director has produced the following statement of the bakery's requirements.

We receive orders from shops, hotels, restaurants and works' canteens for the bread, rolls, pies, cakes and pastries that are required the next day.  Each day we must prepare:

· a bakers' production schedule which lists the numbers and types of bakery items required;

· for each driver, a route report listing outlets that require deliveries and the goods to be delivered there;
· customer invoices.





1.
The managing director decides to consult a systems analyst who explains that the first stage in computerising the order processing system is to carry out a feasibility study.
Identify and describe two important elements of a feasibility study.
4





2.
A subsequent step is the systems investigation which requires to consider the data flow within the organisation.

Describe, by using a diagram or otherwise, the data flows into and out of the order processing system of the bakery.
2





3.
The systems analyst states that to produce an operational requirement specification, it will be necessary to visit the bakery and interview members of the staff and management to find out their precise requirements.

· Identify three significant areas for exploration by the systems analyst and

· identify the kinds of questions that he or she should ask in that area

· justify the relevance of the questions in terms of the OR specification.  
6





4.
The systems analyst prepares an operational requirement specification which is accepted by the managing director.  The managing director now asks what further stages are required to complete the development of the computerised order processing system.







a.
Describe the further stages required to complete the development.
4







b.
What should the system developers do to ensure that the managing director is satisfied with the final system?


4



Total
20

Software Development – Revision Exercise 4

Questions

A large lending library intends to develop new software to maintain records of its stocks and customers, and to provide reports on demand.  A working party has been given the remit of overseeing the development and implementation of the software.  The working party has produced the following statement of what is required of the software.

The library has books located in three different buildings.  In two of the buildings books are on public display and there are issue desks for borrowing and returning books.  The third building is used to store books that are no longer kept on public display.  Customers of the library are able to borrow books on public display, reserve books that are currently on loan, and inspect books kept in the store.

The new software is required to maintain records of the history of each book, including locations, borrowers, condition, and dates of being borrowed and returned.  In addition, records relating to each customer are required.  These need to contain relevant personal or institutional details and a history of transactions.  The software has to maintain and update these records.

Various reports are required.  At any time a request for the current status of any book may be generated by a member of the library staff, or by a customer.  Regular reports on library usage will be expected by the library management.  Other reports should be triggered automatically when anomalies are detected, or when a customer does not return a book on time.

The library has a multi-user computer system with basic terminals for customer use and with more sophisticated terminals located in offices and at issue desks for staff use.





1.
a.
What is the difference between the statement produced by the working party and a formal operational requirement specification?  
1







b.
In the context of the lending library, outline the steps that would be needed to produce an operational requirement specification
6





2.
After an operational requirement specification has been produced, what additional steps

will be required to produce a software design?
3





3.
The external behaviour of a system is a description of what the system does in terms of its functions, inputs and outputs: the internal behaviour of a system is a description of how the system achieves its results in terms of the processes and methods that operate within it.

Should an operational requirement specification specify external system behaviour, internal system behaviour, or both?  Illustrate your answer using one feature of the new library

software as an example.
2





4.
Outline an issue relating to the reliability of the software and an issue relating to the security of the data that arise from the fact that the library computer system is multi-user rather

than single-user.  With regard to each of these issues, in what ways could those implementing the software attempt to guarantee its reliability and the security of the data?
4





5.
Those using the new software will require facilities to help them become acquainted with its capabilities.  Describe two different methods by which the software itself could help users become familiar with its capabilities.  Discuss the advantages and disadvantages of these

methods from the perspective of the library staff and customers.

4


Total
20

Software Development – Revision Exercise 5

Questions

The manager of a local estate agency would like to invest in a computerised property management system for her branch.  She describes the current operations of her agency as follows : 

All properties are listed in a Weekly Guide produced by a local desktop publishing company.  This contains a picture of each property plus basic information on the property.  It also contains the selling price of the property.  A more detailed Property Brochure for each property is also held at our branch.  This contains a comprehensive description of the property.  It includes details of the number of rooms, room measurements and any extras that might be included in the sale, such as carpets and curtains.  When asked to sell a property, we arrange an interview with the seller and undertake an initial survey.  We agree a selling price and prepare the information that will go into the Weekly Guide and the Property Brochure.

Offers for the purchase of the property may be made by more than one buyer.  Each offer must be recorded.

Property at any time can be seen in one or more of the following states :
· available for viewing

· under offer to purchase

· withdrawn from sale

· sold
When an offer is accepted we inform the legal section at Head Office.  The legal section manages the transfer of property title deeds to the new owner and prepares all financial transactions.





1.
Head Office commissions a feasibility study.







a.
What is the purpose of a feasibility study?








b.
State two questions that the feasibility study should attempt to answer








c.
Give two reasons why feasibility studies are generally considered useful.
3





2.
Head Office decides to proceed with this development and approves a system investigation.  Describe the roles and activities of each of the following within the system investigation.







a.
The systems analyst








b.
Branch staff








c.
Customers
6





3.
Head Office is concerned that the development will cost too much.  Propose two ways in which the scope of development of the system could be limited.
2





4.
A problem may arise when several buyers simultaneously make offers for the same property.  At which stage of the software development process should any solutions to this problem be specified?  Justify your answer.
2





5.
Describe fully the stages required to complete the development of the system beyond the system investigation.
6





6.
The system is installed and staff training begins.  Identify the training needs of the branch manager.


1


Total
20

Software Development – Revision Exercise 6

Questions

RapidApps is a software development company which specialises in commercial data processing applications.   The company uses the following two software development models.

Model A

This involves the complete capture of client requirements prior to the start of any further developments.  Parts of the system are then delivered to the client as they are developed.   The client may accept these or not, according to whether they meet the previously agreed requirements.

MODEL B

An initial implementation is developed following brief and informal discussion with the client. This is made available to the client for comment. The system is refined to take account of this comment. This process is then iterated until an adequate system has been developed.





1.
a.
Recommend which of the above models should be used in a situation where it may be difficult to elicit client needs. Give an example which illustrates your answer.
2







b.
Contrast software development Model A and software development Model B with respect to:

· management of system documentation

· maintenance of the final system.
4





2.
Certain software development models require no participation from the client other than an initial requirements elicitation and final acceptance of the system. Describe two possible advantages that such a software development model could bring to the software developer.
2





3.
In a traditional model of software development, the design stage starts after both a feasibility study and a system investigation have been completed.







a.
Describe three activities that are part of the design stage.
3







b.
A variety of design notations may contribute to the description of software designs. Name one design notation.  Describe the purpose of this notation and give one example of its use.
4





4.
An important activity in software development is validation.







a.
Describe the purpose of validation.
1







b.
Identify two stages in the software development cycle when validation takes place. For each stage you should refer to:
· personnel involved

· activities carried out.
4






Total
20

Advanced Higher Computing

SOFTWARE DEVELOPMENT

Revision Questions

Answers
Software Development – Revision Exercise 1

Answers

The following are indicators of the level of answer required at Advanced Higher, where “level” refers to the concepts, not necessarily the language used.

1.a.
Producing the requirements specification requires finding out from the customer what is required for the computer system, and defining these requirements in a clear and unambiguous way. 

½ mark for each of the following:
The processes involved will be:

· procure a statement of requirements from the client
· meet with the client to clarify the requirements   

· carry out a feasibility study 
· carry out a system investigation




b.
The informal statement of requirements produced by the company is too sparse to produce a requirements specification immediately. Clarification would be required about:

½ mark each for any 4 of the following:

· the system used at present           

· those aspects of the present system which are to be computerised 

· the extensions to the present system which are required 

· the number of storage depots and containers


· the volume of traffic to and from depots

· i/o requirements including number of users and maximum response time

· financial and other constraints on the system.




2.a.
Mark as indicated:
The requirements specification presents the system requirements from the client’s point of view ( ½ );  it is a non technical document ( ½ ) which should be complete, concise and unambiguous.  

The system specification  specifies the components of the system and their interaction from the software developer’s point of view ( ½ );  it is a technical document identifying functions and constraints such as hardware requirements, software tools, training requirements ( ½ ).




b.
Assume that the company maintains a database on a central computer, with update and interrogation access from each depot by means of a PC connected to a modem, and with report generation capabilities at the central office. This assumes also that the central computer has a sufficiently powerful multi-access system equipped with a multi-line modem and all necessary communications software, memory and disk storage.

1 mark for each of the following:

· When a driver collects a container from a depot, input is required via a modem to update the central database. Inputs: existing database, new data (e.g. date, time, driver id, container reference, container status, vehicle registration, destination, customer reference). Processes: data validation and database update. Outputs: result of validation, confirmation of database update, the modified database.

· When a driver delivers a container to a depot, input is again required via a modem to update the central database. Inputs, processes and outputs as above.

· A function is required to input a container reference and to receive as output a full history of that container to date; various options for abbreviated output should be provided. Inputs: database, container reference plus options. Processes: database interrogation. Outputs: monitor display, report generation or  history of containers.

· A function is required to input a vehicle registration number and to receive as output a full history of that vehicle to date; various options for abbreviated output should be provided. Inputs: database, vehicle registration plus options. Processes and outputs as above.

· A function is required to input a depot reference and to receive as output either an inventory. Inputs: database, depot reference. Processes and outputs as above.





· When a customer's reference is input to the database details of the history of locations of the customer's furniture should be output, including depot -reference (when in storage) and vehicle registration and journey details (when in transit). Inputs: database, customer reference. Processes and outputs as above.

· A function is required to input a driver id and to output a history of journeys. Inputs: database, driver id, dates. Processes: database interrogation. Outputs: itinerary for specified dates and total number of hours driven. A similar function is required for vehicles.




3.a.
1 mark each for any two of the following: 

· to formally check the system specification against the requirements specification in order to be sure of its correctness;

· to establish the verification requirements which will be required to be satisfied as each function is checked for conformity with its specification; 
· to perform the testing of functions in accordance with the established verification requirements.



b.
1 mark for each of the following activities:

· consult the verification requirements and check that testing procedures have been followed;

· run a simulation, including typical data, data representing extreme situations, and invalid data;

· run the software alongside the manual system and check that outputs agree.




c.
1 mark each for any two of the following:

· check that data input procedures have been correctly followed;

· assuming the software is at fault, run a simulation using the same data, checking the database before and after the operation of each function;

· check the operation of locking procedures designed to control simultaneous attempts to update the database.


Total  20

Software Development – Revision Exercise 2

Answers

The following are indicators of the level of answer required at Advanced Higher, where “level” refers to the concepts, not necessarily the language used.

1.
1  mark each for any three of the following:

· Large systems require carefully coordinated teams; small programs are often the work of a single individual.

· Large systems are very expensive so require formal contract with the purchaser, based on a formal product definition; small programs are often for the developer's own use or internal company use and require no formal contract.

· Large systems have a complexity that cannot be managed without systematic design & construction methods; small programs are often simple enough to be successfully constructed with ad-hoc methods.

· Large systems must be highly reliable since eg their failure may imperil company finances or  safety; small programs seldom play a critical role and need not be constructed to the same standards of reliability.




2.a.
1 mark for each of the following:
feasibility study - asks whether it is technically possible to translate the initial concept into software, and if so whether the benefits of the system will be worth the costs involved.

system design - describes how the product definition could be satisfied by a set of interacting programs or program modules.

module validation - tests an individual constructed module to ensure that it correctly implements its specification as per the system and module design.




b.
1 mark for each of the following:
Evaluation and acceptance - purchaser testing against the product definition; purchaser accepts, rejects, or requests changes to product; system developer completes documentation; system developer reviews entire project and identifies future implications.

Maintenance and enhancements - repair system to remove uncovered bugs; upgrade system to meet extended specification.




c.i.
1 mark

Iterative - an event taking place in a later phase of the system's development forces a review of decisions made at earlier phases of the lifecycle, with the possibility that activities in the later phase may have to be repeated.




ii.
· Mark as indicated:

Iterations during integration and system test will occur if a test failure of the integrated system reveals a flaw in the system design, forcing the system design to be corrected (1). The altered system design may require a change to the design of one or more modules, resulting in more implementation and module validation, before the integration and system test phase is repeated (1).




3.
· 1 ½  marks each for any 6 of the following
· analysis of existing provision What technology are authors using at present? What are the benefits and limitations of this technology? Are the authors open to a change in technology? How much training would a change require?

· establish training requirements Do the computing staff have the skills to build a new WP? Do they have time to add this to their existing duties? If not, could training be given or additional staff be imported?

· estimate project costs How much effort (programmer months) to build a new WP? What is the cost of new hardware and development software? How high is the risk of project failure? What are the likely future maintenance costs?

· assess project advantages What will be the benefit to authors from the new WP? What will be the benefit to the company? What will be the benefit to the company's clients?

· assess project disadvantages What are the drawbacks of using a 'non-standard' WP? How much new training will be required?

· consider alternative options Could an existing WP be adopted/adapted instead? Is the status quo acceptable?

· reach conclusions Which of the following options will bring most overall gain:

• retain status quo

• develop the new WP

• adapt an existing WP to meet company's specialist needs


Total 20

Software Development – Revision Exercise 3

Answers

The following are indicators of the level of answer required at Advanced Higher, where “level” refers to the concepts, not necessarily the language used.

1.
· 2 marks for an appropriate full description of two of the following:
· Economic feasibility which considers questions such as - is it cost effective?

· Technical feasibility which considers questions such as - does the hardware and software capability exist?  What are the risks?  What are the project's scope and objectives?

· Legal feasibility which considers questions such as - what are the requirements of the Data Protection Act?  What are the alternatives?  Manual, partial and full computerisation and reasons for selection made?




2.
1mark for correct inputs, 1 for correct outputs.
Orders from shops, hotels, restaurants and canteens are the inputs to the order processing system and bakers’ production schedules, drivers’ route reports and customer invoices are the outputs from the system.

Or diagrammatic response e.g. as follows.
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3.
½ mark for each of the following areas and ½ mark for relevant questions in each area:
Orders - how many clients are there?  When are orders available for processing?  To what extent do daily orders change and to what extent do they stay the same?  How many different items are there?

Production schedule - when must this be available to the bakers?  What are the criteria which determine the order of baking (e.g. oven temperatures, preparation times etc)?  How many people and resources (e.g. ovens, mixers etc) are available?

Route reports - how many outlets are there and how many are visited at the maximum each day?  How many vans and drivers are there and do restrictions on drivers' hours have an effect? What is the capacity of each van and how much space does each item take? 
Invoices - how many customers are there? How many invoices on average and at maximum are issued daily? What details are entered on invoices and what forms are used? What records of customer accounts must be kept?




1 mark for each of 3 justifications from the following list:

· Determining the amount of disk storage required (e.g. how many customers, how many orders, what customer records are kept?).

· Determining the quantity and range of printed output required (e.g. how many invoices, what details are required on them?).

· Determining the timing and amount of data preparation required (e.g. when are orders available, how much do orders alter daily?).

· Determining the quantity and speed of processing required (e.g. when must the schedule be available to the bakers, how many outlets vans and drivers?).

· Determining the system constraints for programming (e.g. how many ovens, how many drivers, what are the van capacities?).




4.a.
1 mark for each of the following:

· System specification - produce a precise description of the software functions;

· Software design and validation - specify the programs required by means of pseudocode and/or structure charts and through dry runs check the algorithms used;

· Implementation and testing of components and whole system - coding, testing and debugging procedures then assembling these, testing and debugging;

· Documentation and maintenance - user and technical documentation completed; in due course alter the software to remove errors which arise and to accommodate further features.




b.
2 marks for each of the following:
· Validate software to ensure compliance with the operational requirement specification.

· Deliver to budget and on time to comply with contractual obligations.


Total 20

Software Development – Revision Exercise 4 

Answers

The following are indicators of the level of answer required at Advanced Higher, where “level” refers to the concepts, not necessarily the language used.

1.a.
1 mark

The statement produced by the working party is a non-technical document, based on the perceived needs of the library management in the light of their present policy. The Operational Requirement (OR) specification is a technical document produced by a systems analyst or software consultant after an investigation and analysis of the existing library system.




b.
2 marks for each step as follows:
Step 1

The analyst should construct a proposal, and agree this with the working party. This proposal would summarise the reason for the analysis, define the level at which analysis would be conducted, identify the information that would need to be collected, and the sources of this information, and outline a schedule for the analysis. The level at which analysis is to be conducted is an important aspect to be agreed For example, the book purchase system and the payroll system for library staff would not feature in the investigation; the book classification system, the existing computer system, and the loan recording system clearly would.

Step 2

When the proposal has been agreed the analyst would proceed to gather information.

The sources of this information could be as follows.

· Interviews with library staff to obtain information about current operations and procedures and views as to what the new software should provide. 

· Interviews with customers to ascertain the usefulness of current software for searching for authors and/or titles, and what features they would like to have in addition.

· Observation of staff and customers using the library. Weaknesses of the current software provision may become apparent, even though not identified in interviews.

· Questionnaires to collect information relating to specific aspects of the existing system. For example, a questionnaire could identify who needs to access customer records, how often these need to be accessed, how frequently they need to be updated, what the information would be used for, what specific information would be required, and so on.

· Existing outputs. GUIs and reports would be examined to gain a better understanding of the type and flow of information within the library. How reports are used, how they are stored, the sensitivity and importance of the information would all be examined.


Step 3

After information has been gathered it requires to be analysed in order to produce the OR specification. Essentially the information has to be organised so that it can be viewed in proper perspective.  Formal methods may be used to represent the type of information stored, and the flow of information. The OR specification is laid out sufficiently precisely so as to form the basis for a contract between the library management and the software developer. It has to be expressed using a terminology that both parties can understand, in functional and non-functional terms




2.
Describe the design process in terms of problem solution, decomposition and iterative refinement. 

1 mark for each of the following:

· There may be more than one solution to the overall problem or to sub-components of it. Possibly more than one is pursued initially. 

· Decomposition involves identifying high-level abstract components of the solution, and providing specifications for each. This process is repeated on components and sub-components and so on until a point is reached where the component design can be expressed in terms of algorithms and data structures which can be implemented readily using language structures and re-usable modules.   

· Iterative refinement is required because dead ends may arise requiring a different approach to the solution, or flaws may be detected requiring an earlier stage to be re-visited.




3.
1 mark for each of the following:

· It should specify external system behaviour. It is not a design document: it should set out what the system should do without specifying how it should be done.  For example, one functional requirement of the library software might be a facility for a customer to perform a keyword search for book titles. 

· The OR spec should identify this function and specify user I/O and database I/O in abstract terms. It should not, however, describe the details of the user interface nor should it describe the search method to be adopted.   




4.
2 marks for each of the following:

Reliability: 
For example the problem of simultaneous editing of a file or record, e.g. when two customers attempt simultaneously to reserve a book or call up a book from the stack. The answer is software to implement file locking or record locking, followed by appropriate testing. Complete assurance about issues such as this would not be achieved until after extensive testing of the whole system. 

Security: 
For example the issue of unauthorised access to program or data files, e.g. a customer attempting to modify his or her record, or a hacker attempting to introduce a virus. A solution may be to provide password access for different levels of usage of the software. This would require a modification of the OR spec. plus consequent design and implementation changes.




5.
2 marks for each of the following:
An online tutorial facility 
Particularly for new users a tutorial facility will guide the user through the basic features of the software. It shows dynamically on the screen how different features are activated and what the effect is in each case. This would be suitable for library staff who will use the system extensively and for whom time spent early on following a tutorial will pay dividends later. For a library customer, who may visit the library rarely, such a system might be a frustrating consumer of time. 

A context-sensitive help provision
At its most basic this might be a description of all the features of the software, indexed for ease of access. More sophisticated examples will provide facilities to display guidance on a particular feature while it is being used, using simple keystrokes or button selection. This system is usually valuable for a user who merely needs reminding of the functionality of the system. If it is well designed it can also help new users, by enabling them to display guidance about a feature with which they are unfamiliar. Thus such a provision could benefit both staff and customers. 


Total 20

Software Development – Revision Exercise 5 

Answers

The following are indicators of the level of answer required at Advanced Higher, where “level” refers to the concepts, not necessarily the language used.

1.a.
1 mark

A feasibility study is a brief, preliminary analysis which attempts to discover whether a solution is possible, or indeed, worth pursuing. 




b.
 ½ mark for each of the following:
· Is a solution technically feasible?

· Is a solution economically feasible?




c.
 ½ mark for each of the following:
· Considerably less financial outlay than a full investigation; employing fewer computing specialists and conducted over a relatively short period of time.

· There is no legal requirement for the client to commit themselves to further development; no formal agreement between the client and the developers will have taken place. 




2.a.
1 mark for each of the following:

· Analyst role is to conduct the investigation, identify information flow and processes and produce an operational requirements document. 

· Analyst activities include interviewing branch personnel, sampling information sources such as Weekly Guide and Property Brochure, observing how the property sales are processed, noting communications between sub-systems such as Head Office and branch.




b.
1 mark for each of the following:

· Branch staff role is as a client. The client would be responsible for describing user requirements that any new system should be designed to meet.

· Branch staff activities include taking part in interviews which involve explaining the nature of the work, demonstrating the processes involved in property sales such as initial surveys, construction of information contained in Weekly Guide and Property Brochure, maintenance of property state, liaison with potential buyers and with the seller, assistance with the verification of the correctness of the operational requirements specification. 




c.
1 mark for each of the following:

· Customer role would be as consumer of the information provided by the system, providing qualitative feedback such as presentation, appearance, performance of the system (response).  

· Customer activities might include completion of questionnaires on service requirements or review of presentation technique. 




3.
1 mark for each of the following:

Suggestions to limit scope of development:

· Not to include the development of legal transactions that would devolve any of the operations at Head Office. 

· Not to include on-line communications with Head Office as this would require further investigation of the level of computerisation and communications equipment needed.




4.
1 mark

Problems such as these should be resolved and stated clearly at the specification of operational requirements.

½ mark for each of the following:

· This document is a legal contract between the supplier and the client. It should contain specifications of all operations and data that the system will support. 

· If the process of handling multiple offers is not clarified at this stage then there is a high probability that the end product will not meet the requirements of the user.




5.
1 mark for full description of each stage, up to 6 marks:

Analysis of operational requirements 

A team of developers will examine the specification in preparation for the design of the system. This will be necessary as there may have been only a few, key personnel involved in the analysis phase and the design team may include people who are new to the specification. Alternatively, it may be a completely different development team/company who have secured the tender and are involved in taking the system onto a physical design level. 

System specification 

A description of the hardware and software requirements of the system are specified. This will involve details of operating system software, application software and data, system hardware including storage medium, peripherals, communications. Installation and training requirements will also be identified. 

Software design and validation 

This is the commencement of the logical design of the software. Identification of major modules and data communications. Data structures/management identified. Logical decomposition of modules into sub-modules, using design method. Module and interface descriptions. Detailed logic established. Selection and apportioning of programming activity. 

Implementation and testing of components 

Test method employed (top-down, bottom-up, etc). Test cases established for module logic and module integration (depending upon methodology). Test groups established. Documentation of test cases, expected results, actual results and any design modifications arising. 

Integration and testing of whole system 

Systematic integration of component modules. System testing. Any design modifications documented. Corrective procedures employed. Final, on-site acceptance test. 

Documentation and maintenance 

System documentation and technical reference manuals produced, including necessary backup procedures. User documentation may include on-line help/tutorial systems (although this should have been agreed at the requirements stage). On-site installation where perfective and adaptive maintenance contracts come into effect.




6.
1 mark
Branch Manager - need to have supervisory status within the system with overall control of access to information, security, backup procedures, operational maintenance, configuration.


Total 20

Software Development – Revision Exercise 6 

Answers

The following are indicators of the level of answer required at Advanced Higher, where “level” refers to the concepts, not necessarily the language used.

1.a.
1 mark
Model B would be suitable.

1 mark for the following or equivalent
In an application area such as Artificial Intelligence which attempts to emulate some human capability, and where knowledge of how humans solve certain problems is not known, the quick development of a prototype can provide a basis for further discussion on requirements and/or experimentation with further models of the problem solution. 




b.
1 mark for each of the following:

· It is practical with Model A to generate system documentation at each stage of development.  This documentation will be fairly stable, changing only if there are errors highlighted in client feedback. 

· Model B on the other hand, by nature of the rapid changes being made, cannot practically generate a great deal of system documentation. It could lead to an unmanageable situation if attempts are made to keep documentation up to date with each prototype release.

· Model A builds a framework for design very early on due to the existence of a requirements specification. Maintenance will be more manageable due to the existence of documentation for each system increment. 

· Continual change will corrupt the structure of the prototype system and maintenance will be difficult and costly.




2.
1 mark each for ant 2 of the following:
· Easier for company to prepare a framework for the design and implementation of the system as the requirements specification will not undergo any change. 

· Easier for the company to schedule development work within the project.

· The original specification should form a legally binding contract between the client and the developer which provides protection for the company against future changes demanded by the client.

· Reviews are made easier by referring to a original specification in order to verify that the company has built the right product.

· Final acceptance of the system is based upon recognition that the company has adhered to the requirements of the original specification.




3.a.
1 mark for each of the following:
· architectural design is where the structure of the software is outlined. This will include details of major sub-systems and their communications. It will not include detailed logic. 

· detailed logic design is where the algorithms required to carry out the tasks defined at the structural design stage are specified. 

· design of the human computer interface is where the nature of the user-interaction and prompts are specified.




b.
1 mark

· program description languages(PDL), 

· pseudocode, 

· etc.

2 marks for good description
pseudocode / PDL is used to represent detailed software logic using control and structuring constructs based on programming language constructs.
1 mark for example of use 




4.a.
1 mark

Validation - the process of ensuring that the correct product is being built, is fit for the purpose intended ( i.e. is traceable to client requirements) 




b.
1 mark for the personnel and activities identified for two of the following stages:

Stage 

Requirements analysis


Personnel 
Client / analyst

Activities
Requirements review wherein agreement is reached that development proposals meets the clients needs.

Stage 

Implementation and testing

Personnel 
Developers

Activities 
Series of validation tests undertaken by development team used to demonstrate conformity with requirements.

Stage 

Installation/acceptance
Personnel 
Client / developers

Activities 
Client uses the system to test that it meets requirements. This can be an informal 'test drive' on an alpha version or a full blown systematically executed series of tests.


Total 20
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