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Summary 
Carpet World is a small carpet company located in Nuneaton, West Midlands.  Their existing 

manual system for recording transactions was proving inadequate as the number of orders 

increased.  The overall objective of this project was to produce a multi-user stock, sales and 

purchasing system which would replace the existing system. 

 

The system needed to provide features for handling purchase orders, sales orders and 

stock.  This report covers the creation of the application including database tables, input 

forms, user security and system maintenance. 

 

A user manual was produced providing users with valuable assistance when accessing the 

system.  Two versions of this were created, a paper based document and integrated online 

help facility. 

 

All of the project aims and objectives were successfully completed.  The system was created 

in Microsoft Access 2000 using a client-server architecture.  A simplified version of the 

system can be found in Appendix M or online at: 

 

http://www.chrisohara.co.uk/cw.html 
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1 Introduction 
The first chapter of this report introduces the project.  It begins with background information 

on Carpet World, the company for which the system is being produced, before explaining the 

overall objectives.  Deliverables that will result in project completion are then highlighted 

followed by the importance of producing a project schedule.  This chapter ends with details 

on the structure of the remainder of the report. 

1.1 Carpet World 
Carpet World is a small carpet company located in the West Midlands.  They have two 

premises both located in Nuneaton, Warwickshire.  The head office is located on 

Weddington Road, a primary route into Nuneaton.  The second property is based on the 

opposite side of Nuneaton, at Aston Road.   They are currently in the process of expanding 

to a third location in Hinckley, Leicestershire, which is scheduled to open in summer 2003. 

 

There are a number of staff employed by Carpet World but they do not have any IT 

specialists on site.  The computers at Carpet World were set up by the company accountant 

and are all standalone, except the two located at Aston Road which are connected via a 

crossover cable.  When files are required to be transferred between the Aston Road and 

Weddington Road premises, a remote access application is used over dial-up modems.  

There are currently no plans for a secure ‘always-on’ virtual network to be implemented by 

Carpet World between the three premises but this may change when the Hinckley branch is 

opened.  As part of the agreement in completing this project for Carpet World, support will be 

provided in networking the remaining computers. 

 

The current stock control system is almost entirely paper based.  All orders, be it a sales 

order or purchase order, are stored in filing cabinets.  Information on stock is added to a 

simple Microsoft Works database located at the head office.  Accounting information is 

processed using Sage Line 50, an accounts and finance package.  Carpet estimates are 

calculated on one of the two PCs at Aston Road. 

 

The key problem that has been identified is that it is getting more difficult to trace stock, 

sales orders, and purchase orders due to the amount of paperwork being held.  

Unfortunately, Sage Line 50 is also causing problems as it can only deal in standard units of 

measure.  As stock can be processed in a variety of quantities, including yards, feet and 

metres, Sage is proving more of a hindrance than a benefit. 
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The existing paper based system has proved adequate for a number of years but something 

which is more sophisticated and tailored specifically towards Carpet World is now required.  

The new application is to be implemented at the two existing locations and possibly the third. 

1.2 Aims and Objectives 
The aim of this project is to evaluate possible solutions for a multi-user stock, sales and 

purchasing system for Carpet World.  On selection of the most appropriate solution, a 

software development methodology will be followed to design, implement and deploy the 

final system at Carpet World’s premises.  A user manual will also be provided for the 

employees of Carpet World to refer to. 

 

The project aim will be achieved by completing the following objectives: 

 

1. Document user and system requirements by examining existing solution and 

interviewing Carpet World staff. 

2. Evaluate alternative solutions against the system requirements from 1 and choose 

the most suitable method. 

3. Design, implement and test the most appropriate solution against a set of acceptance 

tests. 

4. Deploy the system at one of the three Carpet World locations with accompanying 

user manual. The system will be installed on two computers using a client-server 

architecture. 

5. Install the system at the two remaining Carpet World locations and provide staff with 

technical documentation for customisation and further deployment. 

 

The conclusion of the fourth objective will result in the minimum requirements for the project 

being achieved.  The completion of the fifth goal will exceed the minimum requirements and 

provide Carpet World with a system ideal for the business. 
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1.3 Deliverables 
From the objectives in section 1.2 a number of deliverables can be identified that will result 

in completion of the project.  The deliverables that are defined are part of a structured 

methodology to software engineering.  Identifying deliverables so early in the project enables 

the project to be monitored throughout. 

 

• Multi-user Database System 

• User Manual 

• Project Report 

1.4 Project Schedule 
Due to the nature and timescale of this project it is necessary to manage the project 

effectively.   As objectives and deliverables have been documented, the project can be 

broken down into a set of manageable tasks, allowing the project to be completed in a 

professional manner. 

 

The tasks are scheduled in a logical way to reflect the stages of a structured methodology; 

analysis is before design, which precedes implementation.  The Gantt chart, found in 

Appendix C, demonstrates the estimated timescale for completion.  As an iterative approach 

is to be followed, the Gantt chart also highlights the timeframe of each iteration.  Further 

information on the methodology to be used can be found in section 2.2. 

1.5 Report Overview 
The second chapter of this report details the analysis stage of the project, including choice of 

methodology, user requirements of the system and the choice of technology.  Chapter three 

describes the design phase of the project.  This covers all aspects of database design, such 

as entity-relationship diagrams, referential integrity, and normalisation.  The fourth chapter 

explains the implementation stage of the project, including topics on constructing the 

database tables and reports.  Chapter five relates to testing before an evaluation of the 

system is conducted.  The final chapter concludes the project, reviewing the project 

achievements against the original aims. 
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2 Analysis 
Chapter two of this report covers analysis.  The chapter explains how the user requirements 

were gathered for the Carpet World system and then lists the requirements that the final 

system must satisfy to be considered a success.  The choice of implementation technology 

is then covered before the chapter ends with information on the selection of systems 

development methodology. 

2.1 User Requirements 
Requirements, as defined by Sommerville (2001), are used to establish exactly what the 

system should do.  User requirements are the services the system is expected to provide 

and the constraints under which it must operate. 

 

To determine the requirements of the Carpet World software, interviews were conducted 

with Mr P. Hambidge, the Carpet World Manager, Mr P. O’Hara, the Carpet World 

Accountant, and a number of Carpet World employees.  An examination of the current 

software was also undertaken. 

 

The most important features to be implemented were drawn together from interviews with Mr 

O’Hara who explained, in detail, the processes that the business followed during purchases 

and sales.  A transcript from an interview with Mr O’Hara can be found in Appendix C.  The 

employees were then asked what they would like to be able to do with the system, citing 

order history as an important facility to include. 

 

The user requirements have been split into what is essential to the system and possible 

enhancements that could be made to it.  They have been documented using a format 

devised by the European Commission (2001) and explained by Jesty (2000).  These 

requirements have been written in natural language to communicate to readers who do not 

have a detailed technical knowledge of the system, guidelines covered by Somerville (2001). 
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2.1.1 Essential User Requirements 
Functional User Requirements 

Data Stored 

1. The system shall record number, name, category, length, width, cost price, sale 

price and colour (where applicable) for all products. 

2. The system shall record the stock number, product number and length for each 

stock item. 

3. The system shall record supplier ID, name, contact, address, phone number, fax 

number (where applicable) and e-mail address (where applicable) for every 

supplier. 

4. The system shall record customer number, name, address, phone number and e-

mail address (where applicable) for all customers. 

5. The system shall record purchase order number, date ordered, date delivered, 

supplier ID and status for each purchase order. 

6. The system shall record sales order number, date ordered, date delivered, 

customer number and status for each sales order. 

7. The system shall record purchase order number, product number, stock number, 

date delivered, length, width and cost price for all purchase order items. 

8. The system shall record sales order number, product number, stock number, 

length, width, sale price and confirmation date for each sales order item. 

9. The system shall record product number and sales order item number for product 

requests from customer sales orders.   

System Features 

10. The system shall not enforce product numbers, stock numbers, or order numbers 

on the user.  The user will enter these manually and can be any positive integer. 

11. The system shall warn users of duplicate entries that will occur if a value is entered 

that is already present on the system; see requirement 10. 

12. The system shall warn users when any purchase order has been ‘Delivered’ or 

‘Paid’. 

13. The system shall warn users when any sales order is ‘Confirmed’, ‘Ready to Fit’, 

‘Delivered’, ‘Awaiting payment’ or ‘Paid’. 
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14. The system shall allow purchase and sales order items to be dealt with individually 

and as a group, allowing for part processing of orders.  This will support part 

delivery of purchase orders and also sales orders when items are not in stock. 

15. The system shall automatically calculate the size in square yards and square 

metres depending on what is required (purchase order items and sales order items 

are dealt with in different units). 

16. The system shall record the history of purchase orders and sales orders for future 

reference.  This will include details of stock changes, when items were delivered, 

important if it was a part delivery, and whether the order is complete. 

17. The system shall record a complete history of a stock item; recording when it came 

into stock and on which sales orders the item was sold on. 

18. The systems shall produce specific reports as printable documents. 

• Customer Details 

• Supplier Details 

• Product Details 

• Product Purchases 

• Product Sales 

• Stock Details 

• Stock Purchases and Sales 

• Stock Requests 

• Purchase Order Details  

• Outstanding Purchase Orders 

• Sales Order Details 

• Unpaid Sales Orders 

• Unconfirmed Sales Orders 

19. The system shall allow the user to add and delete products, stock, suppliers, 

customers, purchase orders and sales orders to and from the system. 

20. The system shall allow the user to revise and update previously entered details 

regarding suppliers, customers, products, stock, purchase orders and sales orders 

present on the system. 
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Constraints 

21. The system shall record supplier IDs which can be up to 8 characters in length. 

22. The system shall record product numbers that are 8 characters in length. 

23. The system shall record stock numbers as integer values. 

24. Product categories can only be predetermined values (‘Roll’, ‘Remnant’, ‘Cut’ and 

‘Other’). 

25. Order status can only be predetermined values (‘Hold’, ‘Ordered’, ‘Fit’ ‘Delivered’, 

‘Awaiting Payment’ and ‘Paid). 

26. The system shall not allow stock to be sold to customers that exceeds what is 

available. 

Non-Functional User Requirements 

Maintenance 

27. The system shall be maintainable with minimal interference and system repair shall 

be accomplished easily by an external source. 

Usability 

28. The system shall not be usable other than by authorised users through the use of 

password protection. 

29. The system shall only allow managers and supervisors to access the maintenance 

side of the system. 

30. The system shall be user friendly throughout, in terms of the syntax, layout and 

colour schemes used, thus catering for novice users. 

2.1.2 User Requirements Enhancements 
Functional User Requirements 

Data Stored 

1. The system shall record product manufacturer information. 

System Features 

2. The system shall work on at least two computers simultaneously: 

• Record locking for specific records during append, update and delete 

procedures (i.e. the whole database will not be locked) 

• Records will not be locked when no procedures are called 
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• Database will be accessible from remote locations 

3. The system shall allow additional custom reports to be added after the system is 

completed.  This shall only be done by the manager or supervisors. 

4. The system shall generate graphs depicting cash flow between two given dates. 

5. The system shall be compatible with other software currently in use to allow for 

importing and exporting of data. 

Non-Functional User Requirements 

Maintenance 

6. The system shall automatically backup all data. 

2.2 Choice of Methodology 
Methodologies specify, as quoted by Avison and Fitzgerald (1995), “how the project is to be 

broken down in states, what tasks are to be carried out at each stage, the outputs to be 

produced and which people are to be involved.”  Using a process model helps reflect the 

‘natural order of events’ over a series of broad project stages according to Redmill (1997).  

There are a number of models available to a software engineer to aid in the software 

engineering process, including the waterfall, spiral and matrix models.  The waterfall model, 

sometimes referred to as the Systems Development Lifecycle (SDLC), is shown below 

(Figure 2.1). 
 

Specification

Design

Construction

Validation

Installation &
Acceptance

 
Figure 2.1 – Waterfall model. 

 

The model above is a slightly more sophisticated version of the standard waterfall model, 

allowing stages to be revisited.  Unfortunately, as stated by Redmill (1997), the model is not 

as effective where requirements changes are likely to occur and the systems specification is 

incomplete.  As this is the first software project that Carpet World has been involved with, 
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requirements changes are likely to be a frequent occurrence.  It is important that the project 

schedule should not change dramatically if a stage that was thought to be complete needs to 

be revisited. 

 

A more advanced approach, as defined by Johnson & Bao (2001), which allows for errors, 

inconsistencies and changes in the system implementation process, is an iterative model 

(Figure 2.2). 

 

 
Figure 2.2 – Iterative model. 

 

Each large step in the model is based on a number of individual smaller steps, allowing for 

changes to be taken into account before the next stage begins.   This is based on the spiral 

approach, a model aimed at larger projects and used as part of the Structured Systems 

Analysis and Design Methodology (SSADM).  It does not include, unlike SSADM, a feasibility 

study, business options definition, or prototyping, as according to Hughes & Cotterell (1999) 

they are not necessary for a project of this size. 

 

Using an iterative approach allows progress reports to be sent to Carpet World, enabling 

them, as stated by Hughes & Cotterell (1999), to raise any issues or concerns they may 

have regarding the system. 
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2.3 Choice of Technology 
One of the most important aspects of this project is the platform that the software will be 

implemented on.  Computers at Carpet World are all Windows based machines; all installed 

with standard Microsoft applications including Excel, Word and Access.  Carpet World would 

like to see a solution that would integrate with existing software but would allow 

customisation after the product has been delivered. 

 

The following table, using information provided by Clearform (2001) and Office Marketing 

(1998), identifies the three main solutions that were available and the advantages and 

disadvantages of each. 

 

Solution Advantages Disadvantages 

MS Access • Installed at Carpet World 
• Quick to implement 
• Supports 30-70 concurrent 

users 
• Supports backups/archiving 
• Converts to SQL Server 

database 
• Secure 
• Networking support 
• MS Office integration 
• Experience 

• Limited in what it can do with 
respect to real database 
manipulations, those contained in 
SQL.  

• Limited to small databases 
• Less reliable.  

MS SQL 
Server 

• Supports very large databases  
• Support for triggers, stored 

procedures, and other database 
analysis tools 

• Supports 30,000+ concurrent 
users 

• Supports backups/archiving 
• Scalable 
• Secure 
• Networking support 
• MS Office integration 

• Expensive  
• Significant learning curve 
• No experience 

Business 
Works 
(specialist 
software) 
 

• Aimed specifically at carpet 
industry 

• Includes accounting package 
 
 

• Expensive  
• Little support 
• No report customisation 
• No MS Office integration 
• Poor user interfaces 
• No networking support 
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Although not identified in the table, Hughes (1999) states it is also important that system 

maintenance is taken into consideration when choosing a suitable technology.  

 

After much consideration it was decided that the most appropriate solution for this project is 

Microsoft Access.  Although it lacks many of the features of SQL Server it is suitable for 

Carpet World.  Access is already installed on all Carpet World machines and will therefore 

require little time to deploy.  Carpet World employees have some experience so training time 

would also be reduced.  System maintenance can be undertaken onsite with no specialist 

required, unlike SQL Server and the Business Works software.  Security is also a very 

important issue due to the database being accessible across the Carpet World network.  

Access 2000, unlike Access 95 and 97, is very secure with a variety of security choices, 

including database password, hidden objects and user level security.  A single byte change 

in the database header will no longer result in the password being removed according to 

Sumin (2000).  Access also includes a wizard to convert any Access database into an SQL 

Server database.  Although Carpet World is not yet ready to move to this platform it may be 

a necessary step to take when the business expands further. 
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3 Design 
This section will explain the design phase of the Carpet World system.  The first part of the 

design phase involves producing a detailed entity-relationship diagram, along with how it 

was devised from the user requirements in the ‘Analysis’ section of this report.  The 

techniques for converting the entity-relationship diagram into a relational database schema, 

including information on database constraints, functional dependencies, and the process of 

normalisation will then be discussed.  The final part of the ‘Design’ section will detail the 

design of the system’s graphical user interface. 

3.1 Entity-Relationship Diagram 
An Entity-Relationship (E-R) Diagram helps us to explain, diagrammatically, the overall high-

level structure of a database as concluded by Silberschatz (1997).  Elmasri & Navathe 

(1999) state an E-R diagram can be used as a reference to ensure all users’ requirements 

are met and that no conflicting requirements occur.  As the model does not include technical 

details it was also presented to Carpet World to demonstrate how the system would be 

implemented.  The graphical notation used in the E-R diagram (Figure 3.1) is based on the 

representation that Rock-Evans (1989) favours and shows the logical structure of the Carpet 

World database. 

 

 
Figure 3.1 - Entity Relationship Diagram 
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The attributes for the entities in Figure 1 have not been specified.  This has been done to 

ensure that the diagram is as easy to understand as possible and reduce possible confusion 

from displaying each entity’s attributes. The attributes for each of the entities in the diagram 

can be added based on the information supplied in the user requirements section.  This 

more detailed diagram can be found in Appendix D. 

 

The diagram shows that the relationship between Customer and Sales Order is one-to-

many.  This means that every Customer on the system can have more than one Sales Order 

but a Sales Order cannot be related to more than one Customer.  The dashed line indicates 

partial participation which means that not every Customer has to have a Sales Order.  The 

participation from Sales Order to Customer is total as Sales Orders have to have a 

Customer.  This relationship is identical to the Suppliers and Purchase Order relationship 

type.  Again, Suppliers are deemed to be partial as they do not have to be associated with a 

Purchase Order but they can have more than one.  A Purchase Order has to have a Supplier 

resulting in a one-to-many relationship. 

 

The relation between Sales Orders and Stock is partial from Sales Order; a Sales Order 

usually has one item of Stock on the order but when the order is first created this is not 

necessarily the case.  This one-to-many relationship also shows that Stock items do not 

necessarily have to be allocated to a Sales Order, hence the partial participation.  This is 

again similar to the one-to-many relationship between Purchase Order and Product.  A 

Purchase Order can contain at least one Product but a Product does not have to be on a 

Sales Order.  The participation attributes apply in the same way as the Sales Order and 

Stock relationship. 

 

The relationship type between Product and Stock is one-to-many.  Products may also be on 

the system but may not always be ‘in stock’ hence the partial participation.  Stock always 

has to be associated with a Product therefore the participation is total. 

 

Both Purchase Order and Sales Order have to have an Order History hence the total 

participation. Total participation, as defined by Elmasri & Navathe (1999), is where every 

entity in one set must relate to an entity in another set.   They are both one-to-one 

relationships, as an order cannot have more than one History, and the History cannot be 

related to more than one order.  They have separate history tables as it is possible for a 

sales order and a purchase order to have the same order number. 
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3.2 Entities and Attributes 
Using the information gathered from the user requirements and the entity-relationship 

diagram, the following entities with accompanying attributes were identified: 

 

Category Category ID, Category, Type 

Product Product No, Name, Category, Length, Width, Colour, Purchase 
Price, Sale Price 

Stock Stock No, Product No, Length 

Customer Customer No, Title, Name, Address, Telephone No, Email 
Address 

Supplier Supplier ID, Name, Contact, Address, Telephone No, Fax No, 
Email Address 

Sales Order Order No, Date, Status, Customer No, Stock No, Length, Sale 
Price 

Purchase Order Date Ordered, Date Delivered, Date Confirmed, Supplier ID, 
Status, Product No, Length, Cost Price 

Sales Order History History No, Date, Order No, Description 

Purchase Order History History No, Date, Order No, Description 

 

These nine key entities will form the basis for the Carpet World database and allow a 

relational database schema to be produced by identifying constraints, functional 

dependencies and following the normalisation process. 

3.3 Database Constraints 
Constraints within a relational database are present to restrict the data that can be entered 

into the system.  These include, as identified by Elmasri & Navathe (1999), domain 

constraints, key constraints, entity integrity, referential integrity and functional dependencies.  

These constraints are specified at the data level, as published by Mott (2000). 

 

• Domain constraints: These specify what data type each attribute must be and the 

values it is allowed to take.  For example, an attribute may be restricted to integer 

values, a fixed-length string or currency data type.  It is also possible to confine it to a 

certain range of explicitly listed values. 

• Key constraints: The value of a key attribute can be used to identify uniquely each 

attribute in a record.  It ensures that no two records have the same combination of 

values and that the addition of any further records still results in the key being valid.  
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Constraints on null also fall under this category so attributes to be constrained must 

not be empty. 

• Entity and referential integrity: The entity integrity constraint ensures that no 

primary key is null.  Referential integrity differs from entity and key constraints in that 

it is specified between two relations to ensure consistency.  It guarantees that a 

foreign key, the primary key from a second relation, must refer to an existing value in 

the second relation. 

• Functional dependencies: This is a constraint between two sets of attributes from 

the database and specifies the possible records that can form a viable relation within 

the database.  More detailed information on this is in section 3.4. 

 

Microsoft Access supports the use of all of the constraints outlined above.  It is possible to 

specify the data types of each field, restricting the data that is allowed to be entered and 

allowing attributes to be set to ‘not null’.  Referential integrity of foreign keys is also 

supported and is set when implementing the database relationships.  

 

As Access uses Visual Basic for Application (VBA) it will also be possible to add further 

constraints within the Graphical User Interface (GUI) of the database.  This will ensure that 

the database holds valid and consistent data and will allow helpful messages to be displayed 

if a constraint is about to be broken by the user. 

3.4 Functional Dependencies 
According to Elmasri & Navathe (1999), “the most important concept in relational schema 

design is that of functional dependency.”  Functional dependencies are denoted by X → Y, 

between two sets of attributes where attribute X uniquely determines attribute Y, so for X 

and Y we can say that Y is functionally dependent on X.  An example of this, similar to that 

of Aaby’s (2000), would be a table listing employee information including National Insurance 

Number (NI) and name.  We can say that name is functionally dependent on NI, or NI → 

Name, as an employee’s name can be uniquely determined by their National Insurance 

Number.  The National Insurance Number is not functionally dependent on name as two 

employees may have the same name, i.e. the name alone cannot determine the national 

insurance number. 
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3.5 Normalisation 
Elmasri & Navathe (1999) describe normalisation as the process of examining relational 

schemas based on their functional dependencies and primary keys, against a set of certain 

conditions – the normal form tests.  Normalising of relational schema has a number of 

advantages, as documented by Roland (2002): 

 

• Provide Indexing: The creation of clustered indexes, associated with primary key 

constraints, will speed up data access and may improve update, modify and delete 

performance. 

• Reduce redundancy: The use of primary/foreign key constraints reduces the 

number of null or empty values, thus reducing the size of the database and 

conserving disk space. 

• Minimise anomalies: Insertion, modification and deletion anomalies are avoided, 

resulting in data being consistent throughout.  

• Enforce referential integrity: Many designers do not relate tables to one another, 

allowing, for example, a sales order to be present with no associated customer.  The 

use of normalisation helps to reduce many common database errors. 
 

The normal form of a relation refers to the highest normal form condition it meets, be it first 

normal form (1NF), second normal  form (2NF), third normal form (3NF) or Boyce-Codd 

normal form (BCNF).  The following, as discussed by Elmasri & Navathe (1999), describe 

the key attributes of these normal forms. 

 

• First Normal Form: This requires that all column values in a table are atomic and 

that the value of any attribute must be a single value, i.e. no multi-valued attributes. 

• Second Normal Form: Relations in 2NF are based on full functional dependency 

where an attribute removed from X in the functional dependency X → Y results in the 

dependency no longer being valid.  It eliminates non-key attributes from being 

functionally dependent on part of the key. 

• Third Normal Form: A relation is in 3NF when all non-key fields are dependent only 

on the primary key and not on other non-key values, thus removing transitive 

dependencies, i.e. using the functional dependencies X → Y and Y → Z, we can 

determine that X transitively determines Y. 
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• Boyce-Codd Normal Form: A relation schema R is in BCNF when nontrivial 

functional dependency X → A holds in the relation R and the attribute A is not in X; 

therefore X is a superkey of R.  The only difference between BCNF and 3NF is that 

3NF allows A to be prime, i.e. it is a member of some candidate key of R. 

 

“Ideally, relational database design should strive to achieve BCNF or 3NF for every relation 

schema” according to Elmasri & Navathe (1999). 

 

Using the normalisation techniques described by Mott (2000) and the entities from the E-R 

diagram, the following table schemas were devised for the Carpet World database.  

Attributes in bold indicate the primary key, underlined attributes represent foreign keys from 

related tables. 
 

tblCategory (CategoryID, Category, Type) 

tblProduct (ProductNo, Description, CategoryID, Colour, Length, Width, 
CostPrice, Saleprice) 

tblStock (StockNo, ProductNo, Length) 

tblStockAdjust (AdjustNo, StockNo, Date, OldLength, Reason) 

tblCustomer (CustomerNo, Title, Initial, Surname, Address1, Address2, 
Address3, PostCode, Phone1, Phone2, Email) 

tblSupplier (SupplierID, Name, Contact, , Address1, Address2, Address3, 
PostCode, Phone, Fax, Email) 

tblStatus (StatusID, Status) 

tblPurchaseOrder (PurchaseOrderNo, DateOrdered, DateDelivered, SupplierID, 
StatusID) 

tblPurchaseOrderItems (PurchaseOrderNo, ProductNo, StockNo, DateDelivered, 
Length, Width, CostPrice, Deliver) 

tblPurchaseOrderHistory (HistoryNo, PurchaseOrderNo, Date, Description) 

tblSalesOrder (SalesOrderNo, DateOrdered, DateConfirmed, CustomerNo, 
StatusID) 

tblSalesOrderItems (OrderItemNo, SalesOrderNo, ProductNo, StockNo, Length, 
Width, SalePrice, DateConfirmed, StockAdjust, StockRequest) 

tblSalesOrderHistory (HistoryNo, SalesOrderNo, Date, Description) 
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From the schema we can assess the functional dependencies, and therefore, the normal 

form of each table. 

 

tblCategory CategoryID → Category, Type 

tblProduct ProductNo  → Description, CategoryID, Colour, 
Length, Width, CostPrice, 
SalePrice 

tblStock ProductNo → ProductNo, Length 

tblStockAdjust AdjustNo → StockNo, Date, OldLength, Reason 

tblCustomer CustomerNo → Title, Initial, Surname, Address1, 
Address2, Address3, PostCode, 
Phone1, Phone2, Email 

tblSupplier SupplierID → Name, Contact, Address1, 
Address2, Address3, 
PostCode, Phone, Fax, 
Email 

tblStatus StatusID → Status 

tblPurchaseOrder PurchaseOrderNo → DateOrdered, DateDelivered, 
SupplierID, StatusID 

tblPurchaseOrderItems CategoryID, 
ProductNo
ProductNo

StockNo

→ 
 
→ 
→ 

StockNo, DateDelivered, Length, 
Width, CostPrice, Deliver 
CategoryID 
ProductNo, CostPrice 

tblPurchaseOrderHistory HistoryNo → PurchaseOrderNo, Date, 
Description 

tblSalesOrder SalesOrderNo → DateOrdered, DateConfirmed, 
CustomerNo, StatusID 

tblSalesOrderItems OrderItemNo

StockNo

→ 
 
 
→ 

SalesOrderNo, ProductNo, 
StockNo, Length, Width, SalePrice, 
DateConfirmed, StockAdjust, 
StockRequest 
ProductNo, SalePrice 

tblSalesOrderHistory HistoryNo → PurchaseOrderNo, Date, 
Description 

 

The tables were all normalised to 3NF where possible.  Unfortunately, problems arose, as 

described below, in both the tblPurchaseOrderItems and tblSalesOrderItems tables.  A 

sacrifice was made due to the way the user is to interact with the system, hence improving 

usability and performance. 
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When a purchase order is created, the user does not have to specify a stock number as the 

product is being ordered, and therefore, it is not known.  However, when the product is 

delivered, a stock number needs to be added, which will in turn create a record in the 

tblStock table.  Although we could remove the tblStock table, we would lose information from 

the tblPurchaseOrderItems table when this item of stock was sold and the quantity was 

adjusted.  The cost price also needs to be included so that we have a record of how much 

the item was purchased for.  If the cost price was adjusted in the stock table and a join was 

used from the purchase order items table, we would lose information on how much the 

product was originally purchased for. 

 

Customer sales orders will also behave in a similar way to purchase orders.  When a sales 

order is being raised, the customer orders products based on their stock number.  It is 

important that the product number is selected first by the user so that the number of stock 

items to display is as small as possible, minimising the risk of user error.  Therefore, the 

product number needs to be added to this table, allowing it to be selected individually for 

each item on the sales order.  The customer can also order more than one cut of carpet from 

the same roll which is why the tblSalesOrderItems table differs from the 

tblPurchaseOrderItems table where only one of each product type can be ordered. 

 

More detailed information on the behaviour of the purchase and sales orders will be given in 

the ‘Implementation’ chapter of this report. 

 

Elmasri & Navathe (1999) say that normalisation is sometimes not required to the highest 

possible level.  Database designers may wish to use a lower normalisation status for 

performance reasons, which is the case with the Carpet World database.  This process is 

known as denormalisation. 

 

After the normalisation process we are able to draw up a more accurate E-R diagram which 

can be found in Appendix E.  This differs somewhat from the original low-level E-R diagram 

due to the level of detail required and the way in which information is stored on sales and 

purchase orders.  Each order has a separate list of products or stock items that need to be 

recorded, hence the need for the purchase order items and sales order items table.  

Referential integrity has been enforced to ensure that data is accurate and consistent.  This 

is an available option in Microsoft Access along with support for cascading updating and 

deletion of records, which means that any changes made in one table will also be changed 

in the related table for the record that has been altered. 
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Using normalisation and identifying the relational database constraints enables a data 

dictionary to be defined.  This is where the database records information about the data, 

known as metadata, rather than the data itself as defined by Mott & Roberts (1999) and 

Elmasri & Navathe (1999).  The data dictionary typically stores the names of tables, 

attributes of tables, and attribute data types.  Mott & Roberts (1999) also identify the 

importance of providing text descriptions of database tables and attributes which act as a 

basis for database documentation for the database designer, allowing database changes to 

be noted.  The data dictionary for the Carpet World system can be found in Appendix F. 

3.6 User Interface Design 
User interface design is a very important aspect of the design process for the Carpet World 

system.  The database will have a graphical user interface (GUI) enabling the user to 

interact with the database without opening individual tables to insert and retrieve information.  

Using a set of guidelines, as devised by Nielsen (1993), ensures an appropriate user 

interface is developed which will cater for the various users.  The guidelines, with 

accompanying text taken from Matravers (1999), are as follows: 

 

• Simple and natural dialogue: Reduce text to a minimum, keeping the screen free 

from excessive information. Cluster similar items and highlight importance with bold 

type and capitals. 

• Speak the user’s language: Use a level of vocabulary that the user will understand. 

• Minimise user memory load: Provide guidance on for textual inputs, such as dates 

and product codes, and base interaction on a small number of rules that appear 

everywhere. 

• Consistency: Keep the layout, including position and formatting, of the individual 

screens consistent with one another. 

• Feedback: Inform the user of what is happening and an idea of how long it will take. 

• Clearly marked exits: All dialogues should have clearly visible escape routes. 

• Shortcuts: Anticipate common commands and use shortcut keys wherever possible.  

Benefits expert users greatly.  

• Good error messages: Use clear messages that make sense to the user.  Guide 

the user as much as possible into rectifying the problem. 

• Prevent errors: Many situations where errors may arise can be programmed out. 

• Help: This is a last resort for many users and therefore needs to be very efficient, 

allowing the user to quickly find what they are looking for. 
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These guidelines provide a basis for designing the GUI for the Carpet World system.  

However, there are other aspects of user interface design that need to be taken into 

consideration when developing it. 

 

As stated by Sutcliffe (1995), “colour is a very effective technique for highlighting.” By using 

appropriate colours in the design of the Carpet World application, it can be more 

aesthetically pleasing than black and white and help the user to operate the system more 

effectively.  However, as Sutcliffe (1995) mentions, there is “a trade-off between the 

impression made by the colour and the amount of detail that can be displayed”, implying it is 

important not to overuse colours.  The environment that the system will be used in must also 

be taken into account when choosing colour schemes.  In low luminance environments, as is 

the case with many offices, colours with good visibility should be chosen, such as yellow.  

They should also be displayed in high contrast where possible, e.g. black on white.  Colours 

can also be used for providing the user with additional information, for example red signifies 

danger.  Finally colour blindness is a major factor of GUI design so red-green and brown-red 

combinations are best avoided as, according to Sutcliffe (1995), these are the most 

common. 

 

Based on the guidelines devised by Nielsen (1993) and the other aspects of GUI design 

outlined above, the Carpet World user interface will incorporate the following. 

 

• A logical screen layout so that new users are guided to the ‘next’ information point as 

outlined by Matravers (1999).  There will be a careful balance between how much 

information is displayed and the relevance of it to the user.  Screens will have a 

consistent layout so that controls are in the same place across the whole of the 

system to reduce the learning curve.  From the top of the screen you will be able to 

create and move between records, the middle of the screen will contain information 

on each record, and the bottom of the screen will contain buttons for printing and 

saving.  Exit buttons will be located at the bottom right hand side of the screen, away 

from the other controls.  Similar controls will be grouped together, as recommended 

by Dix et al (1998). 

 

• The ability to tab between controls on individual screens, allowing for more confident 

users to speed up the data entry process.  
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• Black on a white background will form the primary colours of the Carpet World 

system. Using the Carpet World corporate colours of blue and yellow will enable the 

system to draw the user’s attention to important areas of the screen and help to 

break up the monotony of black and white.  Although blue can be difficult to perceive 

by many individuals, as documented by Ruddle (2000), and blue-yellow colour 

blindness does exist, this should not prove to be a problem.  There is no commonly 

available blue-yellow test that can be performed so a very dark blue and a bright 

yellow has been chosen.  Testing of appropriate colours can be achieved by copying 

‘print screens’ of the system into a paint program and converting to greyscale, as 

advised by Dix et al (1998). 

 

• The system will return helpful messages to the user if there has been a problem with 

data that has been entered.  The reason for the error will be communicated to the 

user along with how to resolve this.  More detailed information will be provided in the 

Carpet World help facility if required by the user.  There are three types of data entry 

failure, as stated by Sutcliffe (1995), each of which needs to be dealt with separately: 

 

o Fatal: Errors which prevent further processing, such as invalid telephone 

numbers. User must abort or correct the value. 
o Warning: Highly unlikely values that should result in process termination and 

a prompt for the user to re-enter valid information.  A default value should be 

provided as an alternative for the user. 
o Advisory: Unlikely values which should not halt processing but should be 

communicated to the user.  They can then edit the data if necessary. 
 

• The system will include automation of data entry, such as sales and purchase order 

dates, and input masks, so restricting data that can be entered.  This will reduce 

errors and speed up the data entry process. 

 

• Fonts will be chosen that are clear to read at a variety of screen resolutions.  Bold 

type will be used where appropriate but all input boxes and system feedback will be 

standard text.  Unfortunately, Microsoft Access does not dynamically resize forms 

depending on the monitor resolution.  The system will have to be implemented on the 

basis of an 800 by 600 screen resolution, as this is how the majority of Carpet World 

computers are configured.  It will however, also need to support the larger 1024 by 

768 size screen resolution. 
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4 Implementation 
The fourth section of this report covers the implementation stage of the Carpet World 

system.  The start of the implementation phase involves the creation of database tables 

before other objects, such as forms and reports, can be added.  Backup and maintenance of 

the system is then described before the two implementation strategies are detailed.  The 

importance of database security is then covered.  The penultimate stage of the 

implementation section encompasses system documentation.  This section ends with an 

explanation of the integration and deployment process at Carpet World. 

4.1 Tables 
Database tables provide the basis for storing a collection of data about specific topics.  

Using the entity-relationship diagram in section 3.1 and the data dictionary from Appendix F 

allow tables to be created for the Carpet World system within Microsoft Access. 

 

Tables are created using the ‘Design View’ of Microsoft Access.  Table fields are defined 

with associated data types, input masks and default values for new records.  Once the tables 

have been created they can be related to one another using the ‘Relationships’ tool.  

Relationships are created based on those identified in the entity-relationship diagram, found 

in Appendix E.  Referential integrity is also set, along with cascading updates and deletions 

of related records to ensure consistency of data.  Related fields can then be modified in the 

‘Design View’ of Microsoft Access so that the fields can use the row source from a related 

table as an input selection.  This reduces user memory load and restricts the user to entering 

valid data.  An example of this for the product table is displayed below (Figure 4.1), showing 

how the product category can only be selected from a record already present in the category 

table. 

 

 
Figure 4.1 – Product table definition with category combo box. 
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The Carpet World database consists of thirteen individual tables, each of which is related to 

at least one other table.  The Microsoft Access view of the Carpet World database, which is 

almost identical to the entity-relationship diagram located in Appendix E, can be found in 

Appendix G. 

4.2 Forms 
Microsoft Access provides a graphical interface to the data stored in the tables through the 

use of forms.  These forms can access specific data by setting the form source to a table 

within the database.  SQL queries can be used as a record source allowing multiple tables to 

serve as the data for the form.  Forms can also be used as ‘switchboards’ allowing a user to 

open other forms and reports in the database.  Throughout this section, ‘form’ and ‘screen’ 

will be used interchangeably. 

 

The Carpet World database consists of almost fifty individual forms, providing a plethora of 

features for Carpet World.  Every form was implemented whilst following the usability 

guidelines explained by Nielsen (1993) and covered in detail in section 3.6.  

 

There are three menu forms in the Carpet World system that are not directly linked to any 

underlying data in the database.  The first of these is the main menu which is displayed 

when the Carpet World system is opened (Figure 4.2).  This allows the user to navigate to 

other parts of the system, including areas relating to products, customers and suppliers.  The 

second of these ‘switchboard’ forms is the reports menu which lists the printable reports for 

Carpet World.  As a user requirement was specified to allow new reports to be added after 

the system was completed, it is envisaged that this form may be split into multiple forms to 

reduce the amount of information displayed.  The final ‘switchboard’ form is the maintenance 

menu which allows the user to delete data that is no longer required from the system.  This 

includes unconfirmed sales orders and purchase orders awaiting delivery.  These forms 

have been designed so that similar buttons are grouped together.  This includes customers 

and sales orders on the main menu and the stock sales report and stock purchases report 

on the reports menu. 
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Figure 4.2 – Carpet World main menu. 

 

To navigate between forms and exit the Carpet World system, Visual Basic for Applications 

(VBA) code is invoked when the user clicks on a button.  VBA is a version of Microsoft Visual 

Basic which allows customisation of standard Microsoft applications, including Access, and 

integration with existing systems.  VBA is more suitable than macro objects, which are 

actions that can be used to automate tasks, as it is flexible, handles error messages 

gracefully, and can manipulate individual records.  Navigating through the Carpet World 

system can be completed with a macro but where there are a number of actions that need to 

be processed, as is the case with confirming sales and purchase orders, it would not be 

possible to use a macro.  Using VBA code results in fewer database objects as it is saved as 

part of the form object that it applies to.  VBA code also allows SQL queries to be run within 

it, resulting in fewer database query objects. 

 

Moving from the main menu to another form, other than the maintenance and reports 

menus, presents the user with a list of records within the database for the specific category.  

For example, clicking on the supplier button on the main menu shows a list of suppliers, 

including supplier ID, name, contact at company, and phone number (Figure 4.3).  Similar 

screens are displayed for stock, products, customers, sales orders and purchase orders.  

These forms then allow the user to progress to forms which handle individual records, find a 

record in the list or alternatively print off the list of records in the current category.  A button 

is also present to return to the main menu. 
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Figure 4.3 – Supplier list. 

 

When the user clicks on the edit or new button, they are presented with a form to edit or 

create a new record in that category.  These forms have a table as a data source so if they 

were to edit an individual supplier, one record from the supplier table is retrieved.  The form 

displays a series of text boxes each corresponding to a field in the table.  For example, 

editing a supplier would include input boxes for the supplier ID, contact at company, 

address, telephone number and fax number.  The user is free to create, edit and delete 

records as long as valid data is entered and there are no related records that are dependent 

on the unedited record.  Further information on this will be provided in section 5. Every form 

uses tabs allowing a user to quickly see information related to the current record.  In the 

case of a supplier, this includes tabs for purchase orders and stock that has been supplied.  

The supplier form is shown below (Figure 4.4). 

 

 
Figure 4.4 – Supplier form. 
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The customer, supplier and product screens are very similar, allowing any modifications in 

one to be implemented quickly on the others.  The stock form, although presented to the 

user in the same way as these screens, is fundamentally different.  The reason for this is 

that Carpet World made it clear that the only way an item of stock should be created or 

modified is through processing purchase and sales orders.  Therefore, all the text fields 

within the stock form are locked.  It is feasible however, that an item of stock may not have 

come through the usual channels, hence a second stock form, specifically for adding stock, 

is present.  A final feature of the stock form is the ability to adjust stock quantities along with 

a reason for the adjustment for administrative purposes. 

 

The category form is unlike the other forms as once a category has been added, the type 

cannot be changed.  This is to ensure data in the system, such as purchase and sales order 

totals, remains valid.  There are two types of category in the system, length and unit, which 

are used to calculate the cost and sale price of products in the system.  If a category type is 

‘unit’, the quantity will be multiplied by the width, length and price to calculate the overall 

value.  A category of type ‘length’ will again be multiplied by the width, length and price but 

will then be divided by nine. This division is necessary as carpet is bought and sold in square 

yards, unlike items such as boxes of wood and carpet glue. 

 

When a customer wishes to purchase stock from Carpet World, a sales order is raised.  The 

sales order screen is responsible for processing all stages of a customer sales order; 

consequently it is the most complex form in the system (Figure 4.5). 

 

 
Figure 4.5 – Sales Order form. 
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Once the customer has been added to the database, a new sales order is created.  The 

sales order is automatically given the current date but the order number has to be manually 

added.  This was specified as a user requirement in section 2.2.1 and is primarily because 

orders are taken on note paper before being finalised.  The user then adds items to the order 

through a sales order items ‘subform’.  This form’s data source is the sales order items table 

and is related to the sales order table by the sales order number.  The form allows multiple 

rows to be entered for each item on the order.  This may include boxes of wood, remnants or 

cuts of carpet that are specially ordered.  If a request for an item is made that is not already 

in the system, the user adds this to the system, using the product form, before it is added to 

the sales order.  When all items on the order have been recorded and the customer has 

agreed on the transaction, the order is confirmed.  The status of the order is changed and 

the user is notified that any changes made to the sales order items may result in errors 

(Figure 4.6). 

 

 
Figure 4.6 – Message box after confirmation. 

 

When the order is confirmed, the items on the order are checked against the quantity in 

stock.  If the item is in stock, the quantities are adjusted accordingly.  If there is not enough 

in stock for the quantity ordered, a check is made to see if an alternative stock number can 

be used to satisfy the order.  If this is not possible, a stock request is created and the 

product has to be added to a purchase order.  An extract of VBA code for the sales order 

screen can be found in Appendix H. 

 

From the sales order screen, a cutting sheet can be printed allowing Carpet World staff to 

prepare the stock to deliver to the customer.  After the order has been delivered, the status 

of the sales order is changed to ‘Delivered’.  An invoice can then be issued to the customer 

from the information in the sales order items table.  When payment has been received, the 

order status is changed to ‘Paid’ and the sales order is complete.  An order history is 

recorded for each sales order allowing the user to find out the date that the order was 

confirmed, when stock was adjusted, and how long the order took to complete. 
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The purchase order screen is very similar in behaviour to the sales order form but there are 

some minor differences.  Unlike a sales order, there are only three possible statuses for a 

purchase order to take; ‘Ordered’, ‘Delivered’, and ‘Paid’.   There are fewer stages as it is 

assumed that if a purchase order has been created, it is almost certainly going to be sent to 

the assigned supplier, thus it is ‘Ordered’.  Unlike a sales order, where the same product can 

be ordered multiple times, the user may only order a product once per order.  This is outlined 

in section 3.5 and takes into account the way that stock is handled at Carpet World.  

Products where the category type is ‘length’, such as carpet rolls, need to be assigned 

unique stock numbers, so multiple rolls cannot be ordered unless two purchase orders are 

created.  However, products that are of type ‘unit’ can have the same stock number as an 

existing stock item as long as the product number is identical.  The user is notified of invalid 

and duplicate stock numbers when they confirm delivery of the purchase order, allowing 

them to take the appropriate action (Figure 4.7). 

 

 
Figure 4.7 – Examples of message boxes on delivery of duplicate stock numbers. 

 

Products from the same order may occasionally be delivered on different dates so the 

system is required to record the delivery date of each product individually.  Once all of the 

items on the order have been delivered, the order status is changed.  If a product has been 

requested for a sales order and the item has been delivered on a purchase order, the user is 

alerted with a message box (Figure 4.8). 

 

 
Figure 4.8 – Product delivered that has been requested. 
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As with sales orders, a purchase order is not complete until the products have been paid for.  

A history is also kept regarding purchase orders allowing the user to track the order 

throughout its lifetime. 

4.3 Reports 
A report in Microsoft Access is a method to present information from tables in the database 

in a printable format.  The Carpet World database incorporates over thirty reports including 

reports for customers, purchase orders and sales invoices.  There are specific reports for 

each form in the system so from the customer screen we can print off customer information, 

details of their sales orders and a list of stock they have purchased. 

 

Reports, as with forms, also support VBA code, allowing customisation of reports before they 

are printed.  The example below shows how quantities can be hidden, using VBA code, 

depending on the category type of the product (Figure 4.9). 

 

 
Figure 4.9 – Report with quantity display variation using VBA code. 

 

The reports menu, which can be accessed from the main menu of the Carpet World system, 

contains reports that cover the whole of the Carpet World system.  Reports that can be 

opened from this screen include an unconfirmed sales order report and a stock requests 

report.  Examples of these can be found in Appendix I. 

 

An enhancement of the system, as recorded in the user requirements in section 2.1.2, was 

the ability to add reports after the system is delivered.  For this reason, the reports menu is 

likely to be split into a number of smaller forms as the amount of reports increases.  The 

existing reports can be used as templates as a basis for future reports although they can be 

created from scratch.  Only specific database users will be able to add new reports and 

modify the reports menu.  This is managed through user permissions and is covered in 

further detail in section 4.5. 
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4.4 Backup and Maintenance 
Elmasri & Navathe (1999) state that the main technique used to handle catastrophic 

database failures, such as disk crashes, is to adopt a backup and recovery technique.  This 

involves making a duplicate copy of the database to a secondary location.  If there is a 

system failure, the latest backup copy can be reloaded and the system can be restarted. 

 

The Carpet World database uses a client-server architecture where the data is stored on the 

server machine.  The front-end interface is separate from the data so does not need to be 

backed up; it is only the actual data that is important.  Carpet World is licensed to use an 

application which is responsible for handling backups of their critical files.  Files are saved to 

a secondary disk drive and can be used for restoring corrupt files.  Over a longer period of 

time, files are duplicated onto CD which is then archived in a secure location.  The existing 

technique used by Carpet World is a suitable backup method for a company of this size and 

will be adapted to include the Carpet World database. 

 

System maintenance involves ensuring that the data within the Carpet World database is 

valid, consistent and up to date.  Validation and consistency is handled by a combination of 

VBA code, referential integrity and restrictions on the data that can be entered.  Keeping 

information up to date is problematic although using related tables helps to alleviate this.  

For example, if a product name was to be changed in the product table, this would also be 

changed on any purchase orders that the product was present on.  It is however, primarily 

the responsibility of the system users to enter valid data. 

 

There is a maintenance menu within the Carpet World system which allows authorised users 

to perform a number of actions on the data.  This includes deleting customers who have no 

sales orders, removing unconfirmed sales orders, and deleting products that are not in stock 

and are not present on any purchase or sales orders.  Providing support for tasks such as 

these assists the user in keeping the data up to date.  

4.5 Single and Multi-user Implementation 
From an early stage of implementation it was important to realise that the Carpet World 

system was to be used on a number of computers simultaneously.  To begin with, the Carpet 

World system was implemented as a single database, but incorporated aspects of a full 

multi-user system.  This allowed minimal implementation changes to take place once the 

single-user system was completed. 
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Single user systems are considerably less complex to develop than multi-user systems as 

only one user will be changing data in the system at one time.  Multi-user systems need to 

incorporate record locking to prevent users accessing the same data, which could result in 

lost updates, temporary updates and incorrect summaries, as identified by Elmasri and 

Navathe (1999). 

 

Microsoft Access forms and queries contain an attribute which allow specific locking 

strategies to be used on the data.  The three methods supported by Microsoft Access are: 

 

• No locks: Multiple users can edit the same record simultaneously.  This is 

sometimes referred to as optimistic locking.  If two users attempt to save the record, 

the user who saved the record second is notified and they can then replace the 

changes made by the first user or discard the record. 

• All records: All records in the underlying table are locked while the form is open.  

The records can still be read but they can not be edited, deleted or added. 

• Edited record: The page of records is locked as soon as any user starts editing any 

field in the record and stays locked until they move to another record.  Consequently, 

only one user can edit the record at a time.  This is sometimes referred to as 

pessimistic locking. 

 

The forms and queries in the Carpet World system all support pessimistic record locking.  

Optimistic locking is entirely unsuitable as it is likely to result in confusion and record 

changes being lost.  Consistency of related data may also be compromised as changes 

made by one user could be overwritten by a second user if they are both accessing the 

same record simultaneously.  Using an ‘all records’ locking strategy would make it difficult to 

the system to be used on multiple computers as records could be locked for long periods of 

time. 

 

As the Carpet World system was implemented as a single user and multiple user application, 

testing was required for both versions. Further information on this can be found in section 

5.3. 
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4.6 Security 
Security was not cited by Carpet World as a fundamental aspect of the Carpet World 

system.  However any system which is critical to the running of a business, as will be the 

case with the Carpet World system, needs to have a reasonable level of security.  Without 

this, as Sommerville (2001) states, “the availability, reliability and safety of the system may 

be compromised.” 

 

The computers that the Carpet World system will be deployed on may also be connected to 

the internet which is likely to increase the risk of external attacks to the system. 

 

Microsoft Access provides various strategies for database protection, as outlined by 

Microsoft (2002), each of which provides a different level of security. 

 

• Encryption/decryption: The database is compacted and is indecipherable by third 

party applications.  This has no affect on unsecured databases as users can open 

the database and gain full access to all objects. 

• Show or hide objects: Protects casual users from viewing database objects. Least 

secure as it is, as quoted by Microsoft (2002), “relatively simple to show any hidden 

objects”. 

• Start up options: The database window, which displays all database objects, can be 

hidden and the initial form to be displayed when the database is opened can be set. 

• Database password: A secure password can be set for accessing the database.  

This only applies to opening the database so once the database is open, all of the 

objects are available to the user unless other forms of security have been 

implemented.  Microsoft (2002) mention that this security strategy is often all that is 

required where the database is on a single computer or shared amongst a small 

number of users. 

• User-level security: Levels of access can be specified for sensitive data and objects 

within the database.  A workgroup information file is created where each individual 

user is recorded along with their permissions for working with tables, forms, queries, 

reports and macros.  Microsoft (2002) testify that this is the “most flexible and 

extensive method of securing a database.” 

• Prevent users from database replication: Replicating a database results in users 

being able to make a copy of a shared database and fields being added.  Some 

attributes, including fields with automatically generated numbers, are changed during 
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replication.  Only members of the administrators group within user-level security can 

make database replications. 

• Securing Visual Basic for Applications (VBA) code: VBA code can be removed 

from the database by saving the database as an MDE file which removes all editable 

source code and compacts the destination database.  An alternative is to use a 

password to protect the VBA code which prevents unauthorized users from editing 

the code. 

• Securing data access pages: A data access page is a HTML document which 

contains references to data in a Microsoft Access file.   Access has no control over 

security of these pages as they can be stored anywhere on a local or remote 

computer.  Securing these files is done by using the system security of the computer 

where they are located. 

 

The Carpet World system is protected by a combination of these strategies.  All database 

objects, except reports, are hidden to prevent accidental or intentional modification and 

deletion.  Reports will not be hidden allowing Carpet World to use these as templates for 

new reports.  This satisfies one of the user requirements from section 2.1.2. 

 

Start up options have been set so that the first form to be displayed is the main menu.  This 

will allow users to navigate quickly though the Carpet World system.  The database window 

has also been removed so only advanced users, who may need to make modifications to 

database objects, can access this. 

 

The system will be used by two types of employees at Carpet World, supervisors and 

employees.  Adopting the user-level security approach outlined above allows permissions to 

be set for these users, restricting the level of access they will have to the system.  An 

administrator user is to remain to allow modification of the database and objects within it.  

User-level security will also prevent database replication.  When the database is opened a 

user name and password prompt is displayed, preventing unauthorised users from 

accessing the system (Figure 4.10). 

 

 
Figure 4.10 – User name and password prompt.  
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The database is not saved as an MDE file as this would prevent modifications to the design 

of forms and reports, as described by Microsoft (2002).  Carpet World would be unable to 

add further reports to the system after completion. 

4.7 Documentation 
Documentation, as defined by Matravers (1999), explains to people how they are supposed 

to perform tasks.  Sommerville (2001) mentions that it is good practice to design online help 

in conjunction with paper documentation although he does state that paper documentation 

should be more detailed.  Sommerville (2001) identifies five document types that should be 

delivered with a software system. 

 

• Functional description: Brief description of what the system provides allowing user 

to decide whether they need the system. 

• Installation document: Details on how to install the system including information on 

accompanying disks and any hardware and software requirements.  

• Introductory manual: An informal introduction to the system.  It describes the typical 

usage of the system and should explain how to recover from mistakes. 

• Reference manual: Lists error messages with possible causes and how to recover 

from detected errors. Also includes system facilities and their usage. 

• Administrator’s manual: Only provided for a few systems to explain messages 

generated when the system interacts with other systems.  It may include information 

on recognising hardware-related errors. 

 

The Carpet World system is different from ‘off the shelf’ applications in that it is being built for 

a specific company and purpose.  For this reason, it is not necessary for a functional 

description of the system to be included as part of the documentation.  The remaining four 

documents that are recommended by Sommerville (2001) are combined into a single user 

manual. 

 

Two separate versions of system documentation are present for the Carpet World system.  

The first of these is a paper based document which will be distributed as part of the software 

package along with a PDF version allowing additional copies to be printed.  This can be 

seen in Appendix J.  The second method of documentation is an online version of the 

manual created using Microsoft HTML Help Workshop to produce a single help file which 

can be stored on a user’s computer. 
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Microsoft HTML Help, as defined by Microsoft (2003), is the standard help system for the 

Windows platform.  Using the HTML Help Workshop allows a combination of HTML pages, 

images, and java applets to be compiled into a single help file, using hyperlinks to navigate 

through the file.  This file can then be read by any Windows system using underlying 

components of Microsoft Internet Explorer to view the online manual (Figure 4.11). 

 

 
Figure 4.11 – Carpet World HTML Help.  

 

The Carpet World HTML help file can be accessed directly from the system by pressing the 

F1 key.  The form that the user is currently viewing has an attribute which is mapped to a 

specific page of the online manual. When the user presses F1, the system examines this 

attribute and then opens the online manual on the page corresponding to the value of the 

attribute.  For example, if the user was to press F1 on the supplier form, the supplier page 

from the user manual is displayed. 

 

The system documentation follows guidelines outlined by Hill (1995), including short 

paragraphs, clear section headings and only one main section for each major topic.  Hill 

(1995) also states that there should be no appendix, index or glossary.  All of these 

guidelines are adhered to for the paper based manual.  The Microsoft HTML Help Workshop 

provides support for an index in the file, using keywords in the HTML files to identify relevant 

pages.  Using this facility can only benefit the user and was therefore deemed worthy of 

inclusion.  
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4.8 Deployment and Integration 
The system is deployed by copying the database and accompanying security files, provided 

on CD and available online, to specific locations by the user.  The data for the Carpet World 

system is all contained in a Microsoft Access database named cw_data.mdb.  This file, along 

with the workgroup information file which holds data on user accounts and permissions, 

must reside in a shared directory on the server.  The front end to the database is stored in a 

second Microsoft Access database named cw.mdb.  This file contains the forms, reports and 

queries necessary for the system to function correctly and is copied to the client computer.  

Custom icons have also been created allowing the Carpet World system to be accessed 

directly from the desktop (Figure 4.12). 

 

 
Figure 4.12 – Carpet World icon. 

 

The user sets up the system by joining the cw.mdb database to the workgroup information 

file on the server.  The user then has to create a number of linked tables pointing to the 

cw_data.mdb database tables.  This process is repeated on every client computer, resulting 

in a fully implemented multi-user stock, sales and purchasing system.  Unfortunately, 

implementing linked-tables and user-level security has resulted in a complex installation 

procedure.  Detailed installation instructions, with accompanying screenshots, are 

documented in the user manual. 

 

The Carpet World system is now deployed at all three Carpet World locations and is, at first, 

to run alongside the existing stock control process.  This is to ensure that the Carpet World 

staff are confident in using the database before the current methods are gradually phased 

out.  It is estimated that it will be between two to three months before Carpet World rely 

solely on this new system. 
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5 Testing 
Chapter five describes the testing phase of the Carpet World system.  The chapter begins by 

introducing the difference between validation and verification before explaining software 

testing methods and how test results can be recorded using test plans.  The chapter ends 

with details on how the Carpet World system was tested and the feedback from user 

acceptance tests. 

5.1 Validation and Verification 
Software testing, as defined by Peters & Pedrycz (2000), is used to determine when a 

system can be released and acts as a gauge for future performance.  Jesty (2000) says that 

testing can only prove that software is correct if all possible states are tested.  Unfortunately 

this is not usually possible with software due to the complexity of current systems. It can 

however be made more manageable by splitting it into two distinct areas, as identified by 

Sommerville (2001): 

 

• Verification: Are we building the product right? 

• Validation: Are we building the right product? 
 

Verification of the system ensures that the system conforms to its specification.  The system 

should meet its functional and non-functional requirements as outlined in section 2.1. 

 

Validation of the Carpet World system ensures that the system meets Carpet World’s 

expectations.  Sommerville (2001) states that validation “goes beyond checking 

conformance of the system to its specification” to showing that the system does what is 

expected.  Validation of the system is completed through the use of acceptance tests, as 

outlined in section 5.2. 

5.2 Methods of Testing 
The two major methods of software testing for software verification, as outlined by Peters & 

Pedrycz (2000) and explained by Jesty (2000), are as follows: 

 

• Black box testing: These are tests to ensure that the software performs fault-free 

under both normal and abnormal testing.  It focuses on the inputs, outputs and 

principle function of the software. 
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• White box testing: This method of testing is based on the underlining structure of 

the code.  Tests are chosen to provide coverage of all possible inputs and paths 

through the system. 
 
This testing is known as defect testing and aims to expose deficiencies in the software 

before it is delivered.  Sommerville (2001) emphasises the point that defect tests 

demonstrate “the presence, not the absence, of program faults.”  As exhaustive software 

testing is impractical; unit testing can be applied to verify individual components of the 

system which are then integrated to form a larger system.  This is sometimes referred to as 

bottom-up testing where the system is built from the lowest level upwards, as described by 

Avison & Shab (1997). 

 

Davy & Jenkins (2000) explain that black box testing involves running all tests, inspecting 

the test results, rectifying any errors, and then running all tests again until all tests are 

passed.  It is important to re-run tests after changes have been made as these modifications 

may “introduce new errors.” 

 

White box testing is a logical testing method, as explained by Heathcote (1996), which splits 

the system into its smallest units and then tests each path through that unit for failure.  Due 

to the complexity of the Carpet World system, it is difficult to test all paths through the 

system.  White box testing was carried out as comprehensively as possible in the time that 

was available. 

 

Avison & Shab (1997) define acceptance testing as being used to validate the performance 

of the system for the user.  Acceptance tests typically take the form of scenarios and test the 

usability of the system.  For example, in the case of Carpet World a sales order could be 

processed using test data.  The system should behave as expected by the user with the 

appropriate level of feedback.  

 

Stapleton (1999) stresses the importance of the presence of users in the development team 

which places an early emphasis on validation.  This was not possible with the Carpet World 

system so instead, incomplete versions of the system were sent to Carpet World allowing 

them to provide feedback on the current implementation.  Unlike traditional acceptance 

testing which typically occurs at the end of development, as noted by Stapleton (1999), this 

testing method results in problems being discovered earlier than would normally be the case. 
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5.3 Testing the Carpet World System 
The method used for verifying the Carpet World system was a combination of white box, 

black box and acceptance testing.  

 

The system, as described in section 4.5, was implemented in two stages; single user and 

multi-user.  White box and black box testing had to be done for both implementations of the 

Carpet World system.  Although many of the tests run for the single user version of the 

system could be applied to the multi-user version, it is important to rerun all the tests for the 

multi-user system as new errors are likely to be uncovered. 

 

For white box and black box testing, test plans were used to record the results.  Test plans, 

as noted by Sommerville (2001), indicate “the scope, approach, resources, and the 

schedule” for testing.  These test plans should be devised before any software is produced 

which helps to keep the project on schedule, as mentioned by Stapleton (1999).  Davy & 

Jenkins (2000) adopt the following format for test plans (Fig. 5.1).  

 

Test Data Purpose Expected Result Actual Result 
    

 

Figure 5.1 – Test Plan Format. 

 

An example of a test plan for the Carpet World system can be found in Appendix J. 

 

Acceptance testing was an ongoing process with the Carpet World system allowing any 

changes to be quickly implemented.  As changes were requested throughout the 

implementation of the system, including the ability to add new product categories, the choice 

of an iterative methodology as outlined in section 2.2 was beneficial. 

 

Once the system was completed, three employees at Carpet World, along with Mr Hambidge 

and Mr O’Hara, were asked to run through a series of common procedures.  This included 

creating themselves as customers, adding products, and creating sales orders.  All of the 

Carpet World staff successfully managed to complete the tasks but there was some variation 

in the amount of time it took to complete them.  As only Mr Hambidge and Mr O’Hara had 

the seen the system beforehand, and no manual had been provided to assist them, the 

members of staff took a little time to find locations of buttons and work out where they were 

to input data.  Details on the acceptance tests can be found in Appendix L. 
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Overall, acceptance testing was a success with encouraging feedback from the staff who 

were participating in the exercise.  Positive comments on the system mainly related to the 

ease of navigation, consistency of layout, and logical order of tasks when processing orders. 

 

The manager of Carpet World, Mr Hambidge (2003), was happy with system and believed it 

would prove a valuable part of Carpet World’s business.  Mr O’Hara also had kind words for 

the delivered system, highlighting the ease of functionality and likelihood of members of staff 

in being able to use it. 

 

Although many enhancements were suggested, only some could be implemented.  Minor 

changes, such as re-labelling specific text boxes and adding a print button to two forms, 

were easy to implement, but major modifications, such as allowing only certain users to 

modify the price of products, could not be implemented.  Enhancements of this magnitude 

were recorded and are covered in the final chapter of this report. 

 

Had the system not been sent to Carpet World throughout the duration of the project, the 

system could have failed the acceptance tests.  The importance of reporting back to Carpet 

World on a regular basis cannot be overlooked. 
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6 Evaluation 
The penultimate chapter covers the evaluation of this project.  It begins with an evaluation of 

the user requirements, including which requirements were met and whether any were 

missed.  The following sections evaluate the choice of technology and methodology for this 

project.  This is followed by an evaluation of the system implementation and testing 

methods. The chapter ends by returning to the objectives of the project and evaluating 

whether they were appropriate.   

6.1 User Requirements 
The user requirements for the Carpet World system are documented in the Analysis chapter 

of this report.  The system successfully meets all twenty nine essential requirements as well 

as a number of the user requirement enhancements. 

 

One of the enhanced user requirements was aimed at creating the application as a multi-

user system through a client-server architecture.  The system uses a combination of linked-

tables and record locking to make this possible allowing several Carpet World employees to 

access the system simultaneously. 

 

Reports can be added to the system by specific users who have been authorised to modify 

the reports menu.  Unfortunately no specific documentation has been provided for Carpet 

World for accomplishing this due to time constraints.  However they do have access to 

existing reports on the system which will provide them with the necessary information for 

retrieving the correct information from the database. 

 

The system is fully compatible with the software that Carpet World currently use.  Records 

can be exported from the database into Microsoft Excel spreadsheets and reports can be 

saved as Microsoft Word documents.  It is also possible to combine the Carpet World 

system with Microsoft Outlook but this was not implemented.  Further information on this will 

be provided in the final chapter. 

 

On first impressions, the user requirements documented through interviews with the Carpet 

World staff seemed to be sufficient.  The only area where there was a problem was external 

outputs that they required from the system, i.e. the reports that should be produced.  The 

level of detail provided by these interviews enabled the system to be designed quickly once 

the analysis had been completed. 
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Unfortunately, as soon as the system was seen by Carpet World, a further requirement was 

noted.  Carpet World stated that they would like to be able to add product categories.  

Although it was not a difficult task to adapt the database, the category type is extensively 

used throughout the system.  If this requirement had been recorded at the beginning, fewer 

interface changes would have been needed and time could have been spent elsewhere on 

the system.  It was fortunate that the database was designed to include a categories table 

before this change was requested. 

6.2 Technology 
Looking back, Microsoft Access was the most suitable technology to implement the Carpet 

World system in.  Although it lacks some of the advanced features of Microsoft SQL Server, 

the system does exactly what was required in a fast, efficient and user friendly manner.  The 

system is a secure stock, purchasing and sales order system that supports multiple users 

accessing the same records simultaneously.  A future change may involve migrating to SQL 

Server to improve performance but this is not currently necessary. 

 

Choosing Microsoft Access as the implementation technology helped development of the 

software to proceed quickly.  Creation of database objects is simple, allowing new features 

to be added rapidly.  As Microsoft Access is already installed on computers at Carpet World, 

latest versions of the system could be sent to show how it was progressing.  Feedback could 

then be provided, highlighting any errors to resolve or features that they would like to see 

added. 

 

Showing the Carpet World system alongside the Business Works software allows a direct 

comparison between the two.  The screenshot below shows the sales order screens for both 

systems (Figure 6.1).  

 

 
Figure 6.1 – Business Works and Carpet World sales order screens. 
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From the screenshots it is clear how simple and attractive the interface in the Carpet World 

system is when compared to the Business Works application.  Focusing on the important 

aspects of stock control and order processing allows the Carpet World system to be 

relatively simple whilst providing the necessary functionality to meet Carpet World’s user 

requirements. 

 

The Business Works software does record more information and offers more features but, 

when looking at the results of the acceptance tests in section 5.3 and the complexity of the 

Business Works software, it becomes apparent that it was unsuitable for Carpet World.  

Employees at Carpet World do not have the necessary IT skills to make use of the Business 

Works application.  The customised Carpet World system provides the key features 

necessary for Carpet World to record and process relevant information without an expensive 

outlay or lengthy period of training. 

6.3 Methodology 
The iterative methodology chosen in section 2.2 was a valuable aid in completing this 

project.  The main reason for choosing an iterative methodology was support for 

requirements changes and the size of project it is aimed at.  Using an alternative 

methodology, such as the waterfall method would not have allowed the requirements 

changes, identified in section 6.2, to be implemented.  Previously, Carpet World has never 

been involved with developing a piece of software tailored for their business and the 

likelihood of requirements changes was a major factor in using an iterative approach.  This 

proved well founded when some user requirements changed almost immediately once 

Carpet World had seen the first build of the software. 

6.4 Implementation and Testing 
The implementation phase of this project took considerably longer than was anticipated due 

to the complexity of the software.  Although the system could be mistaken for a simple stock 

control application, owing to the way Carpet World operates and the types of products that 

are sold in the carpet industry, a great deal of customisation was required to ensure the 

system worked correctly. 

 

The underlying VBA code in the forms and reports of the Carpet World system allowed 

powerful procedures to be run.  It may have been more useful to write VBA module objects 

that can be used by multiple forms within the database but, lack of experience in this and 
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variation in how the forms behave, deemed it inappropriate.  The benefit from creating VBA 

modules was not significant enough to implement them. 

 

The graphical user interface (GUI) for the Carpet World system was designed by following 

guidelines devised by Nielsen (1993).  Due to the level of IT skills at Carpet World it was 

important that the individual screens were consistent, error messages were at an appropriate 

level and exit buttons were clearly marked.  This can be seen from the numerous 

screenshots in chapter 4.  Although not required, the inclusion of HTML Help enhances the 

usability of the system by allowing users to quickly find assistance on the area of the 

application they are accessing.  The guidelines were a valuable aid in implementing this 

system and they have resulted in an attractive, easy to use piece of software. 

 

Testing the Carpet World system was a very important task.  As stated previously, the 

database is a very complex system and converting it into a multi-user application introduced 

new issues to resolve.  The testing strategies that were adopted for the system were suitable 

to verify the system but due to the time available, not all paths through the system may have 

been tested.  Using an iterative methodology and white box testing reduced the number of 

errors in the final system but even so, testing every possible path is almost impossible. 

 

The most difficult task of the implementation phase involved incorporating security features 

into the Carpet World system.  No security was requested by Carpet World when the 

requirements were defined, however it became clear during implementation that the system 

needed to be protected from unauthorised users.  If analysis of security solutions had been 

done before the system was implemented, time would have been saved at the end of the 

project.  Instead, the Microsoft Access FAQ (Chipman et al, 2000) had to be consulted and 

alternative security methods were tested on the completed system.  As the Carpet World 

system uses a client-server architecture, this made it even harder to secure. 
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6.5 Objectives 
To evaluate the success of any project, it must be assessed against the original 

requirements.  The objectives set out at the start of the project were as follows: 

 

1. Document user and system requirements by examining existing solution and 

interviewing Carpet World staff. 

2. Evaluate alternative solutions against the system requirements from 1 and choose 

the most suitable method. 

3. Design, implement and test the most appropriate solution against a set of acceptance 

tests. 

4. Deploy the system at one of the three Carpet World locations with accompanying 

user manual. The system will be installed on two computers using a client-server 

architecture. 

5. Install the system at the two remaining Carpet World locations and provide staff with 

technical documentation for customisation and further deployment. 

 

The first four objectives of this project have all been met; consequently the minimum 

requirements for the project have been achieved.  Although parts of the fifth objective have 

been completed, including technical documentation for further deployment and installation at 

all three carpet World premises, no information was provided on adding further reports or 

customising the system menus. 

 

It was important that the objectives chosen for this project were appropriate for the system 

being developed and the timescale for completion.  The system was more complex than 

anticipated but ongoing communication with Carpet World and careful planning allowed the 

project to proceed at a steady pace.  The availability of Carpet World employees also 

enabled any problems to be resolved almost immediately. The fifth objective, which involved 

converting the system to a multi-user application, did not cause any major problems but this 

was mainly because the system had been implemented with this in mind from the beginning.  

Overall, the objectives for a multi-user stock, sales and purchasing system were realistic. 
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7 Conclusion 
The final chapter of this report is the conclusion.  It is used to summarise the outcomes of 

the system and project as well as provide a list of areas of the system that could be 

improved. 

7.1 System Outcome 
The completed system is a fully functional multi-user system that has been deployed at each 

of Carpet World’s premises.  All user requirements from section 2.1 have been met allowing 

Carpet World to monitor the purchase and sale of stock as well as provide cost estimates 

using a single application.  A user manual has been supplied, providing the necessary 

information required for users to make the most of the system. 

 

The time available restricted further enhancements that could have been added to the 

system but it provides a stable base for future improvements.  Looking back at the user 

requirements and the acceptance testing in section 5.3, the system can be considered a 

success. 

7.2 Future Enhancements 
The system, as it stands, is what was asked for by Carpet World.  It meets all of the 

requirements that were identified but there are a number of features that could be made to 

improve the system. 

 

• Carpet World was provided with no information regarding adding reports and 

modifying the reports menu even though this is supported by the system. 

• E-mail addresses are stored for both customers and suppliers.  E-mailing purchase 

orders and sales invoices would be a simple but effective enhancement for the 

system. 

• When choosing a product for a sales or purchase order, it is found using the product 

number.  Although it is sorted on the product name and colour, it could be improved if 

the user could type in the first few characters of the name to reduce the size of the 

product list. Consequently, products could be found faster. 

• The system does not record the date that an order was paid on other than in the 

history table.  A field could be added to the purchase and sales order tables to record 

this so that cash flow reports could be produced. 
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• The system allows any user to overwrite the cost of an item on an order.  Carpet 

World stated that they would like to be able to restrict this to only authorised users, 

i.e. management. 

• It was noted that occasionally, users misspell customer addresses.  Software is 

available to retrieve the correct address using a post code which could be added to 

the customer information and supplier information screens to ease data-entry. 

• The installation process is relatively complex due to linked tables and the use of user 

level security. It would be better if an installation wizard could be created to install 

shortcuts, linked tables and file locations depending on whether the software is being 

deployed on a client or server. 

• The system is currently implemented for a resolution of 800 by 600. As some 

computers are set to a resolution of 1024 by 768 at Carpet World, the system would 

benefit by having the user interface resize automatically depending on the screen 

size. 

7.3 Project Outcome 
This project began with interviews with Carpet World employees and an examination of their 

existing stock control system.  This allowed extensive user requirements to be defined 

covering all aspects of the system.  Thorough database design followed the systems 

analysis before implementation of the system was undertaken.  User requirements did 

change during creation of the implementation but using an iterative methodology allowed 

these requirements to be incorporated.  The final stages of the project involved evaluating 

the system against a set of acceptance tests, deploying the software at Carpet World and 

producing a user manual. 

 

In conclusion, the project has been a success in that all objectives were met and Carpet 

World have a fully operational multi-user stock, sales and purchasing system.  Although 

there are areas where the system could be improved, all user requirements have been 

fulfilled and a number of the enhancements have also been satisfied.  The objectives may 

have been slightly ambitious for the size of system to be developed but effective 

management enabled the project to be completed on time. 
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Appendix A: Reflection 

This appendix is to review my overall experience of this project.  It begins with a look at the 

project as a whole, examining what could be improved and what has been done well.   It also 

includes advice for students who may complete a similar database project. 

 

This project began by contacting Carpet World and conducting interviews with members of 

staff to determine the user requirements of the system.  Talking to the employees and 

spending time at Carpet World enabled me to see how they processed stock and purchased 

and sold products.  Nevertheless, I found that although these interviews were very helpful, it 

was hard for the employees to grasp what the system was capable of doing, consequently 

requirements changed throughout.  I could have spent longer on the analysis phase but this 

would not necessarily have resulted in a complete list of user requirements. 

 

While I was on my industrial placement I was involved with creating a number of database 

applications.  This assisted me in completing this project as I was able to build the system 

relatively quickly, but unfortunately it was more complex than I realised.  There was a great 

deal of programming involved to ensure that purchase and sales orders were processed 

correctly and this was one of the key reasons that the implementation phase slipped.  I had 

not fully grasped Carpet World’s business processes when handling orders.  Again, investing 

further time in analysis may have helped to alleviate some of the problems encountered. 

 

The distance between myself and Carpet World also caused problems.  Although I could 

send them new versions of the system and communicate via e-mail and telephone, it was 

hard to explain how the system worked without demonstrating it to them.   I rarely had the 

chance to visit and would have benefited from building a system for a local company. 

 

My project schedule was slightly optimistic but I believe my time management was 

reasonably good.  Work proceeded at a steady rate and I finished the project with time to 

spare.  I invested a great deal of effort into the project and I believe the system and report 

that has been produced reflects this. 
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The list below is a summary of the key points that will benefit students if they are undertaking 

a similar project to this. 

 

• Keep the client informed as to how the system is progressing. 

• Set yourself weekly goals to aim for. 

• Start the project report as early as possible as the implementation phase will almost 

certainly overrun.   

• System design is often overlooked. Following a database design methodology and 

spending time on this reduces implementation time. 

• Try to understand the business processes as early as possible. 

• Plan for requirements changes throughout the whole project. 

• Do not be afraid to stop system implementation if the requirements have been met 

and you are running out of time to complete the project.  It may difficult for the 

company to accept but you do have other things to do to complete the project. 

• Take security into consideration before system implementation. 

 

In conclusion, I believe that this project was both a personal and academic success.  I learnt 

a great deal from working individually for such a long period of time.  I have acquired new 

skills and enjoyed building a system that will be a valuable aid to Carpet World.  It was 

beneficial seeing how I could apply expertise attained at University to a situation in a 

business environment.  The system that has been produced is what was required and, 

although it could be improved, is a reliable, efficient, multi-user application. 
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Appendix B: Project Schedule 
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Appendix C: Interview Transcript 

In order to understand the requirements of the system, interviews were conducted with 

Carpet World employees.  These were done on an individual basis and varied in length.  The 

transcript below is an abridged version from an interview with Mr. O’Hara. 

 

Date:  31st October 2002 

Time:  10:30am 
Location:  Carpet World, Weddington Road 

 
After preliminaries: 
Christopher O’Hara: How does the stock process at Carpet World work? 

Phil O’Hara: Stock is purchased from suppliers using purchase orders.  Products are 

ordered and then assigned a stock number when the product is delivered. 

 

CO: Do the stock numbers have a specific format or are they assigned a stock number 

based on the product type? 

PO: Stock is just given the next available stock number.  These are standard numbers and 

do not differ depending on the product type. 

 

CO: I’m a little confused as to the difference between a product and an item of stock. Could 

you elaborate on these? 

PO: Products are the actual items that are purchased and sold.  When we raise a purchase 

order for a supplier, we use the product number to order the item.  These items that have 

been ordered are then assigned stock numbers when delivery takes place.  When a 

customer orders some items, the product number is recorded.  The stock item with that 

product number is then adjusted accordingly.  

 

CO: Can there be more than one product per stock number? 

PO: Rolls, remnants and cuts must all have unique stock numbers.  Other items such as 

door claws and boxes of wood can have the same stock number. 

 

CO: What’s the difference between the product types that you have just mentioned? 

PO: Rolls are the rolls of carpet you usually see in carpet shops.  Remnants are the remains 

of the roll and are usually sold at a reduced price.  Cuts are pieces of carpet that are not 

stocked and need to be ordered specially for a customer.  Boxes of wood and other items 

such as carpet glue that are also assigned stock numbers. 
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CO: Are ‘Roll’, ‘Remnant’, ‘Cut’, ‘Wood’ and ‘Other’ the only product categories that you 

currently use? 

PO: Yes, we do not use any other types for the products.  

 

CO: How do you calculate the prices for items? 

PO: To calculate the price for an item, say a piece of carpet, we multiply the length by the 

width by the price and then divide it by nine.  This is to convert it into square yards.  Boxes of 

wood and other items are calculated by simply multiplying the quantity by the price. 

 

CO: What information do you record for a product?  

PO: We record the product number, a description of the product, the product type, colour if 

applicable, length, width, cost price and sale price.  Carpet comes in standard widths, which 

I’ll have to find out for you, but the length can vary. 

 

CO: What about stock items? 

PO: The length of the item is recorded along with the product number.  The width is the 

same as that of the original product so this does not need to be recorded. 

 

CO: Moving onto purchase orders, how do you order products? 

PO: We raise a purchase order for a supplier.  The order has a list of products and the 

amount required.  This is sent to the supplier who despatch the goods.  I have a copy of a 

purchase order that you can take away with you. 

 

CO: What information do you hold on a supplier? 

PO: We store the company name, address, telephone and fax number.  There is sometimes 

a contact at the supplier who we deal with but this isn’t always the case.  The supplier also 

has a unique code so for example, MC Distribution would have the code MCD. 

 

CO: So the purchase order has a date, a supplier and a list of products that are required.  

How do you know whether the order has been sent or paid and what products have been 

delivered? 

PO: Well we file the orders in different locations depending on the status of the order.  When 

items are delivered they are assigned stock items as mentioned previously.  When all of the 

items on the order have been delivered we can pay the supplier. 
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CO: Are all items on the same purchase order delivered at the same time? 

PO: No.  You often get part deliveries and it can be a couple of weeks before all items from 

the same order are delivered. 

 

CO: Does this affect what stock number they are given? 

PO: No, it doesn’t matter.  They are just assigned stock numbers when they are actually 

delivered. 

 

CO: What stages of a purchase order are there? 

PO: When the purchase order is raised we say that it is ‘Ordered’.  This changes to 

‘Delivered’ when all items have been assigned stock numbers.  The order is completed when 

we pay the supplier. 

 

CO: Is there anything else that I need to know about purchase orders? 

PO: We never order the same product more than once per order. 

 

CO: Does that mean you can order a number of rolls of carpet but they must all be different 

products?  Does the same apply to other items like boxes of wood? 

PO: Yes.  There would be no need to order more than one roll of carpet for the same 

product number.  As for boxes of wood, this is the same.  Unlike rolls of carpet though, if we 

require more than the standard amount, we adjust the quantities on the purchase order. 

 

CO: What is the process for selling products to customers? 

PO: When a customer visits Carpet World we write down the products they wish to 

purchase.  We add these to a sales order and give the order number to the customer.  The 

order is then filed.  The customer may then contact us and confirm the order using the order 

number they were given.  A cutting sheet is then produced with all the products and required 

quantities for the customer’s order.  We gather all the order items together and then contact 

the customer to arrange a date for fitting.  When the products have been fitted, we send a 

sales invoice to the customer.  On receipt of payment, the order is complete. 

 

CO: How long do you record unconfirmed orders for? 

PO: Customers may not confirm the order for a lengthy period of time.  It can be longer than 

six months before a customer returns and confirms the order. 
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CO: When do you adjust stock quantities? Is it when the order is first raised? 

PO: The stock is only adjusted when an order is confirmed.  This is because a customer 

may never confirm the order. 

 

CO: What happens if a product isn’t in stock? 

PO: We raise a stock request.  This means that a purchase order is raised for the required 

product.  The same goes for cuts of carpet as these are special orders. 

 

CO: I forgot to mention this before but how do you assign order numbers to orders? 

PO: Purchase order numbers are just incremented but sales orders are slightly different.  

We have numbered notepaper that we use to record the stock the customer wishes to 

purchase.  When everything has been written down we use the same number that is on the 

notepaper as the order number. 

 

CO: Are sales orders the same as purchase orders in that you can only order one item for 

each product number? 

PO: No. A customer may wish to carpet their whole house in the same carpet so we need to 

be able to record the multiple items for the same product. 

 

CO: Do sales orders go through the same stages as a purchase order? 

PO: They are slightly different.  Unlike purchase orders, which are almost certainly going to 

be ordered, sales orders may never be confirmed.  Also, we have an extra stage where the 

order is fitted.  So sales orders go ‘Unconfirmed’, ‘Confirmed’, ‘Ready to Fit’, ‘Fitted’ and 

‘Paid’. 

 

CO: Can they be part delivered like purchase orders? 

PO: No, we only fit the carpet or deliver the products if we have all the items. 

 

CO: Does a sales order just have an order number, date and customer then? 

PO: We also record when the order was confirmed.  

 

CO: What information do you record for a customer? 

PO: When the order is taken we record their name, address and telephone number.  If they 

already have an account with us we use their existing information. 
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CO: I think this should be enough for the time being unless there is anything else I should 

know? 

PO: No, I can’t think of anything else at the moment. 

 

CO: Thank you for your time. 

 

Further interviews were conducted with Mr O’Hara as well as other Carpet World employees.  

From these interviews I was able to draw up a full list of user requirements. 
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Appendix D: Detailed E-R Diagram 
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Appendix E: Final Entity-Relationship Diagram 
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Appendix F: Data Dictionary 

Table Field Data Type Field Size Format Required
      

tblCategory Category Text 15   Yes 
  Type Text 6   Yes 
      
tblCustomer CustomerNo AutoNumber 15   Yes 
  Title Text 6   Yes 
  Initial Text 1   No 
  Surname Text 50   Yes 
  Address1 Text 50   Yes 
  Address2 Text 50   No 
  Address3 Text 50   No 
  PostCode Text 8   Yes 
  Phone1 Text 20   No 
  Phone2 Text 20   No 
  Email Text 50   No 
      
tblOrderStatus StatusID Number Long Integer   Yes 
  Status Text 15   Yes 
      
tblProduct ProductNo AutoNumber Long Integer 00000000 Yes 
  Description Text 50   Yes 
  Category Text 15   Yes 
  Colour Text 50   No 
  Length Number Double Standard Yes 
  Width Number Double Standard Yes 
  CostPrice Number Double Standard Yes 
  SalePrice Number Double Standard Yes 
      
tblPurchaseOrder PurchaseOrderNo Number Long Integer   Yes 
  DateOrdered Date/Time Short Date   Yes 
  DateDelivered Date/Time Short Date   No 
  SupplierID Text 8   Yes 
  Status Number Long Integer   Yes 
      
tblPurchaseOrderHistory HistoryNo AutoNumber Long Integer   Yes 
  PurchaseOrderNo Number Long Integer   Yes 
  Date Date/Time     Yes 
  Description Memo     Yes 
      
tblPurchaseOrderItems PurchaseOrderNo Number Long Integer   Yes 
  ProductNo Number Long Integer 00000000 Yes 
  StockNo Number Long Integer   No 
  DateDelivered Date/Time Short Date   No 
  Length Number Double   Yes 
  Width Number Double   Yes 
  CostPrice Number Double   Yes 
  Deliver Yes/No Yes/No   No 
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tblSalesOrder SalesOrderNo Number Long Integer   Yes 
  DateOrdered Date/Time Short Date   Yes 
  DateConfirmed Date/Time Short Date   No 
  CustomerNo Number Long Integer   Yes 
  Status Number Long Integer   Yes 
      
tblSalesOrderHistory HistoryNo Autonumber Long Integer   Yes 
  SalesOrderNo Number Long Integer   Yes 
  Date Date/Time     Yes 
  Description Memo     Yes 
      
tblSalesOrderItems OrderItemNo AutoNumber Long Integer   Yes 
  PurchaseOrderNo Number Long Integer   Yes 
  ProductNo Number Long Integer 00000000 Yes 
  StockNo Number Long Integer   No 
  DateDelivered Date/Time Short Date   No 
  Length Number Double   Yes 
  Width Number Double   Yes 
  SalePrice Number Double   Yes 
  DateConfirmed Date/Time Short Date   No 
  Stock Yes/No Yes/No   No 
  Request Yes/No Yes/No   No 
      
tblStock StockNo Number Long Integer   Yes 
  ProductNo Number Long Integer 00000000 Yes 
  Length Number Double   Yes 
      
tblStockAdjust AdjustNo AutoNumber Long Integer   Yes 
  StockNo Number Long Integer   Yes 
  Date Date/Time Short Date   Yes 
  OldLength Number Double   Yes 
  Reason Memo     Yes 
      
tblSupplier SupplierID Text 8   Yes 
  Name Text 50   Yes 
  Contact Text 50   No 
  Address1 Text 50   Yes 
  Address2 Text 50   No 
  Address3 Text 50   No 
  PostCode Text 8   Yes 
  Phone Text 20   No 
  Fax Text 20   No 
  Email Text 50   No 

 

Primary keys are in bold 
Foreign keys are underlined 
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Appendix G: Microsoft Access Relationship Diagram 
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Appendix H: Sales Order Form VBA Code Extract 
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Appendix I: Sample Reports 
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Introduction 
 
Welcome to the Carpet World System manual. Contained within these pages is all the 
information you will require to use the database successfully. 
 
To access help while running the system, press the F1 key. Pressing F1 will bring up 
information relevant to the form that you are currently accessing. If you cannot find the 
required information you can also use the index facility or select a page from the contents 
list. 
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Minimum Requirements 
To set up the Carpet World system requires at least one PC with the following: 
 

• Microsoft Windows 98/2000/XP 
• Microsoft Office 2000 
• Display resolution of at least 800 by 600 pixels 
• 100 Mb Hard Disk Space 
• 32 Mb RAM 
• Compatible printer 

 
For installation on more than one PC, each computer also requires a TCP/IP compatible 
network card with appropriate configuration. 
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Installation 
 To install the Carpet World system under Windows 2000/XP, follow these instructions: 

Server Computer 
1. Open Windows Explorer, and create a directory to store the database in (C:\Carpet 

World is recommended). 
2. Right-click on the folder and then click Sharing. 
3. On the Sharing tab, click Share this folder (Figure 1). 
 

 
 

Fig 1 – Folder Properties 
 
4. To set shared folder permissions on the shared folder, click Permissions. 
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5. Ensure that every one who will be connecting to the database has Change permissions 
(Figure 2). 

 

 
 
Fig 2 – Folder Permissions 

 
 
6. Copy cw_data.mdb, cw.mdw and cw_data.ico to the directory. 
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7. Copy the Carpet World Data shortcut to the desktop. 
8. Right-click the shortcut and then click Properties. 
9. In Target enter the following path to Microsoft Access and the path to the two files copied 

previously (Figure 3). 
 

"PATH TO MS ACCESS\MSACCESS.EXE" "PATH TO FOLDER\cw_data.mdb" 
/WRKGRP "PATH TO FOLDER\cw.mdw" 

 

 
 

Fig 3 – Shortcut Properties 
 
10. Verify that this has worked by double-clicking the shortcut. If this is successful you will be 

prompted for a password. 

6 



 

Client Computer 
1. Open Windows Explorer, and create a directory to store the database in (C:\Carpet 

World is recommended). 
2. Copy cw.mdb, cw.ico and cw.chm to this directory. 
3. On the Tools menu, click Map Network Drive. 
4. In Drive, select the drive letter to map to the shared resource (Z:\ is recommended). 
5. In Folder, type the server and directory name where the cw_data.mdb and cw.mdw 

files are located in the form \\servername\sharename. Or click Browse to locate the 
resource (Figure 4). 

 

 
 

Fig 4 – Map Network Drive 
 
6. Copy the Carpet World shortcut to the desktop. 
7. Copy the Carpet World shortcut and the Carpet World Help shortcut to the desktop. 
8. Right-click the Carpet World Help shortcut and then click Properties. 
9. In Target enter the following path to the help file. 
 

"PATH TO FOLDER ON CLIENT\cw.chm" 
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10. Right-click the Carpet World shortcut and then click Properties. 
11. In Target enter the following path to Microsoft Access and the path to the cw.mdb 

database and the cw.mdw file on the server (Figure 5). 
 

"PATH TO MS ACCESS\MSACCESS.EXE" "PATH TO FOLDER ON 
CLIENT\cw.mdb" /WRKGRP "PATH TO FOLDER ON SERVER\cw.mdw" 
 

 
 

Fig 5 – Shortcut Properties 
 
12. Verify that this has worked by double-clicking the shortcut. If this is successful you will be 

prompted for a user name and password (Figure 6). 
 

 
 

Fig 6 – Logon Prompt 
 
13. Entering the correct combination of user name and password will present you with the 

Carpet World Main Menu. 
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14. Click on Tools > Database Utilities > Linked Table Manager (Figure 7). 
 

 
 
Fig 7 – Linked Table Manager 
 
15. Click Select All and then OK. If a window appears asking for the location to update from, 

browse to the mapped drive where the cw_data.mdb database is located. If default 
settings have been used you may receive an error message; this can be ignored. 

16. Click on the Products button on the main menu. If the Product List screen opens, 
installation has been successful. 

 
 
The table below shows default settings for the Carpet World system under Windows 
2000/XP. 
 
Attribute Computer Setting 
cw_data.mdb Database Location Server C:\Carpet World\ 
cw.mdw Security File Location Server C:\Carpet World\ 
Carpet World Data Shortcut Location Server C:\Documents and Settings\All Users\Desktop 
Carpet World Data Shortcut Path Server "C:\Program Files\Microsoft 

Office\Office\MSACCESS.EXE" "C:\Carpet 
World\cw_data.mdb" /WRKGRP "C:\Carpet 
World\cw.mdw" 

cw.mdb Database Location Client C:\Carpet World\ 
Mapped Drive Letter Client Z: 
Carpet World/Carpet World Help 
Shortcut Location 

Client C:\Documents and Settings\All Users\Desktop 

Carpet World Help Shortcut Path Client "C:\Carpet World\cw.chm” 
Carpet World Shortcut Path Client "C:\Program Files\Microsoft 

Office\Office\MSACCESS.EXE" "C:\Carpet 
World\cw.mdb" /WRKGRP "Z:\cw.mdw" 

Linked Table Manager Setting Client Z:\cw_data.mdb 
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Getting Started with the Carpet World System 
Once the system has been successfully installed, it can be run by double-clicking the Carpet 
World icon on the desktop (Figure 8). 
 

 
 

Fig 8 – Desktop Shortcut 
 
A logon prompt will appear asking for your user name and password. Both user name and 
password are case sensitive (Figure 9). 
 

 
 
Fig 9 – Logon Prompt 

 
If you mistype your user name or password you will be presented with a message box 
informing you of your mistake (Figure 10). 
 

 
 

Fig 10 – Invalid User Name Password 
 
When you have successfully opened the Carpet World system, the Main Menu will be 
displayed. You may now wish to change your password. This is done by clicking Tools > 
Security > User and Group Accounts and selecting the Change Logon Password tab.  
Enter your current password and then input the new password. The next time you open the 
Carpet World system your password will be updated. 
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Using the Carpet World System 
Main Menu 
On entering the Carpet World System the main menu is displayed. From here you can 
access all aspects of the Carpet World System including customer, supplier and stock 
information (Figure 11). 
 

 
 
Fig 11 – Main Menu 
 
To move to another part of the system, click on one of the buttons on the main menu. 
Buttons are clearly marked and are grouped together for swift navigation. 
 
If you wish to exit the Carpet World System, click on the button in the bottom right of the 
screen labelled Exit. 
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Products 
Products form the basis for the whole of the Carpet World System. Without adding products 
to the system, no stock can be recorded and no sales or purchase orders can be processed. 

Product List 
You can access the products section of the Carpet World System by clicking on the 
Products button from the Main Menu. 
 
The screen you are presented with is shown below and lists the products currently stored on 
the system. When you first start the Carpet World program there will be no products listed, 
however, as the number of products increases, the screen will fill up. To sort the list on a 
particular attribute, double-click the appropriate header (Figure 12). 
 

 
 
Fig 12 – Product List 
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When the number of records becomes excessively large, it may become difficult to find the 
correct product. You can overcome this by clicking on the Find button at the top of the 
screen. A box will appear, allowing you to enter words to search for. You may need to 
change the Look-In part of the search box to Carpet World: Products and Match to Any 
Part of Field (Figure 13). 
 

 
 

Fig 13 – Find Product 
 
The buttons at the top can be used to add and edit existing products. The Print button 
enables you to print the list of products and their attributes that are currently on the system. 

Individual Products 
When you click the Add or Edit button on the Product List screen you will be presented with 
the screen shown below (Figure 14). 
 

 
 
Fig 14 – Product Information 
 
From here you can add specific products to the Carpet World system enabling purchase 
orders, sales orders and stock to be recorded. 
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When adding products, they must be given certain attributes. Each product must have the 
following: 
 

• Product number which is automatically completed 
• Description of the product 
• Category selectable using the drop-down box 
• Length/Units which correspond to the carpet length or quantity in a box 
• Width selectable using the drop down box which is automatically set for certain 

product categories 
• Cost price of product 
• Sale price of product 

 
When completing product information, attributes marked with a * must be completed. If the 
category type is Unit, you must enter a whole number for the length. 
 
Mark-up price, mark-up (%), total cost, total sales and profit/loss are automatically 
calculated. These figures are based on cost price, sale price and information recorded on 
purchase and sales orders. 
 
Once you have filled in all the details for a new product it is necessary to save the product. 
To do this you need to click on the button labelled Save. If you try to move to a different 
product or wish to return to the product list you will be presented with a pop-up box which 
asks you if you would like to save the product. Click on Yes or No depending on what you 
would like to do. 
 
The Find button and drop-down box in the top-right of the screen allow you to quickly jump 
to a specific product. You may need to change the Look-In part of the search box after 
clicking on Find to Carpet World: Product Information and the Match to Any Part of 
Field. 
 
To delete a product click on the button marked Delete. This will delete the currently selected 
product but only if there are no items in stock with this product number and there are no 
purchase orders with the associated product. 
 
To find out whether a product is in stock or is on a purchase order or sales order you can 
click on the labelled tabs towards the top of the screen. The button marked Print on each of 
these screens will enable you to generate hard copies of the information being displayed. 
 
To return to the product list, click on the Exit button. Click on the Exit button on the product 
list screen to return to the main menu. 
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Categories 
Products have to be in a specific category and are used to calculate the total cost of items 
on sales orders and purchase orders. The category screen can be opened by clicking on the 
Category button from the main menu. 
 
The category screen, displayed below, shows a specific category with associated type and a 
list of Products in the current category (Figure 15). 
 

 
 
Fig 15 – Category Information 
 
There are five categories in the system when it is first run: 
 

• Cut - Length 
• Other - Unit 
• Remnant - Length 
• Roll - Length 
• Wood - Unit 

 
New categories can be added by clicking the New button at the top of the screen. You may 
rename an existing category but it is not possible to change the type. This is to ensure that 
orders currently in the system are not corrupted. 
 
When adding a new category it is imperative that the correct category type is assigned. This 
can either be Length or Unit and relates to how orders are calculated. Selecting Length will 
mean that any products in this category have their price calculated by multiplying the length 
by the width by the price and then dividing by nine. The division is necessary as it is used to 
handle items bought and sold in square yards, such as rolls, cuts and remnants. The Unit 
type results in the item price being calculated by multiplying the length by the width by the 
price. This type is present for categories where products are sold in whole units, for 
example, boxes of wood. 
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Categories can only be deleted when there are no products in the category to be deleted. 
This is done by clicking on the Delete button. 
 
To return to the main menu, click on the Exit button. 
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Stock 
A Stock item is a product that is available to sell to customers through a sales order. 

Stock List 
You can access the stock section of the Carpet World System by clicking on the Stock 
button from the main menu. 
 
The screen you are presented with is shown below and lists the stock items currently stored 
on the system. When you first start the Carpet World program there will be no stock listed, 
however, as the number of stock items increases, the screen will fill up. To sort the list on a 
particular attribute, double-click the appropriate header (Figure 16). 
 

 
 
Fig 16 – Stock List 
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When the number of records becomes excessively large, it may become difficult to find the 
correct product. You can overcome this by clicking on the Find button at the top of the 
screen. A box will appear, allowing you to enter words to search for. You may need to 
change the Look-In part of the search box to Carpet World: Stock and Match to Any Part 
of Field (Figure 17). 
 

 
 

Fig 17 – Find Stock 
 
The buttons at the top can be used to add and edit existing products. The Print button 
enables you to print the list of stock and their attributes that are currently on the system. 

Individual Stock Items 
When you click the Add or Edit button on the stock list screen you will be presented with the 
screen shown below (Figure 18). 
 

 
 
Fig 18 – Stock Information 
 
If there are no items of stock currently on the system, a message box will appear. Unlike the 
products screen, you are not able to edit any attributes of stock items. The only way that 
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items should come into stock is through purchase orders and the only way they should 
become out of stock is through sales orders. 
 
If you need to add an item of stock without using a purchase order you may do this by 
clicking on the New button at the top of the screen. Clicking on this will display the screen 
shown below 
 
When adding items of, they must be given certain attributes. Each stock item must have the 
following: 
 

• Stock number 
• Product number 
• Length/Units which correspond to the carpet length or quantity in a box 

 
When completing stock information, attributes marked with a * must be completed. You do 
not need to add description, category, colour or length as this is automatically completed 
when a product number is selected. If the category type is Unit, you must enter a whole 
number for the length. 
 
Once you have filled in all the details for a new stock item it is necessary to save it. To do 
this you need to click on the button labelled Save. If you try to exit you will be presented with 
a pop-up box which asks you if you would like to save the item of stock. Click on Yes or No 
depending on what you would like to do. 
 
It may sometimes be necessary to adjust the quantity of a stock item, for example a roll of 
carpet may have been cut incorrectly or their may have been some faulty products. To adjust 
the quantity for the current stock item, click on the Adjust button. The screen shown below 
will appear and you can adjust the quantity of the stock item accordingly. You must provide 
both a new length and a reason for the adjustment before confirming the change (Figure 19). 
 

 
 

Fig 19 – Stock Adjustment 
 

The Find button and drop-down box in the top-right of the screen allow you to quickly jump 
to a specific stock item. You may need to change the Look-In part of the search box after 
clicking on Find to Carpet World: Stock Information and Match to Any Part of Field. 
 
To delete a product click on the button marked Delete. This will delete the currently selected 
stock item but only if there are no items in stock with this product number. 
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To find out whether an item of stock is on a sales order or which purchase orders the stock 
item was delivered on, you can click on the labelled tabs towards the top of the screen. The 
button marked Print on each of these screens will enable you to generate hard copies of the 
information being displayed. 
 
To return to the stock list, click on the Exit button. Click on the Exit button on the stock list 
screen to return to the main menu. 
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Suppliers 
Suppliers are those companies whom you will be purchasing products from, i.e. raising 
purchase orders against. Suppliers must be added to the system as purchase orders are the 
only way in which stock should be added to the system (although this can be overridden). 

Supplier List 
You can access the supplier section of the Carpet World System by clicking on the 
Suppliers button from the main menu. 
 
 
The screen you be presented with is shown below and displays the suppliers currently 
stored on the system. When you first start the Carpet World program there will be no 
suppliers listed, however, as the number of suppliers increases, the screen will fill up. To sort 
the list on a particular attribute, double-click the appropriate header (Figure 20). 
 

 
 
Fig 20 – Supplier List 
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When the number of records becomes excessively large, it may become difficult to find the 
correct supplier. You can overcome this by clicking on the Find button at the top of the 
screen. A box will appear, allowing you to enter words to search for. You may need to 
change the Look-In part of the search box to Carpet World: Suppliers and Match to Any 
Part of Field (Figure 21). 
 

 
 

Fig 21 – Find Supplier 
 
The buttons at the top can be used to add and edit existing suppliers. The Print button 
enables you to print the list of suppliers that are currently on the system. 

Individual Suppliers 
When you click the Add or Edit button on the supplier list screen you will be presented with 
the screen shown below (Figure 22). 
 

 
 
Fig 22 – Supplier Information 
 
From here you can add suppliers to the Carpet World system enabling purchase orders to 
be processed. 
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When adding suppliers, they must be given certain attributes. Each supplier must have the 
following: 
 

• Supplier I.D. which must be no more than 4 characters in length 
• A supplier name which should determine the Supplier ID for ease of use 
• First line of the supplier's address 
• The post code of the supplier 

 
When completing supplier information, attributes marked with a * must be completed. 
Once you have filled in all the details for a new supplier it is necessary to save the supplier. 
To do this you need to click on the button labelled Save. If you try to move to a different 
supplier or wish to return to the supplier list you will be presented with a pop-up box which 
asks you if you would like to save the supplier. Click on Yes or No depending on what you 
would like to do. 
 
To generate a purchase order for the currently selected supplier, click on the New Order 
button. 
 
The Find button and drop-down box in the top-right of the screen allow you to quickly jump 
to a specific supplier. You may need to change the Look-In part of the search box after 
clicking on Find to Carpet World: Supplier Information and Match to Any Part of Field. 
 
To delete a supplier click on the button marked Delete. This will delete the currently selected 
supplier but only if there are no purchase orders for this supplier. 
 
To find out whether a supplier has any outstanding purchase orders or has supplied any a 
stock you can click on the labelled tabs towards the top of the screen. The button marked 
Print on each of these screens will enable you to generate hard copies of the information 
being displayed. 
 
To return to the supplier list, click on the Exit button. Click on the Exit button on the supplier 
list screen to return to the main menu. 
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Purchase Orders 
Purchase orders are used to order Products from Suppliers to bring into Stock. It is important 
to fully understand how purchase orders are processed to make the most of the Carpet 
World system. 

Purchase Order List 
You can access the purchase order section of the Carpet World System by clicking on the 
Purchase Orders button from the main menu. 
 
The screen you be presented with is shown below and displays the purchase orders 
currently stored on the system. When you first start the Carpet World program there will be 
no purchase orders listed, however, as the number of purchase orders increases, the screen 
will fill up. To sort the list on a particular attribute, double-click the appropriate header (Figure 
23). 
 

 
 
Fig 23 – Purchase Order List 
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When the number of records becomes excessively large, it may become difficult to find the 
correct purchase order. You can overcome this by clicking on the Find button at the top of 
the screen. A box will appear, allowing you to enter words to search for. You may need to 
change the Look-In part of the search box to Carpet World: Purchase Orders and Match 
to Any Part of Field (Figure 24). 
 

 
 

Fig 24 – Find Purchase Order 
 
The buttons at the top can be used to add and edit existing purchase orders. The Print 
button enables you to print the list of purchase orders that are currently on the system. 

Individual Purchase Orders 
When you click on the Add or Edit button on the Purchase Orders List screen you will be 
presented with the screen shown below (Figure 26). 
 

 
 
Fig 25 – Purchase Order Information 
 
From here you can add purchase orders to the Carpet World system enabling stock to be 
processed. 
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When adding purchase orders, they must be given certain attributes. Each purchase order 
must have the following: 
 

• Unique order number 
• Order date (automatically completed) 
• Supplier I.D 
• Order status (automatically completed) 

 
When completing supplier information, attributes marked with a * must be completed. 
 
Once you have filled in all the details for a new purchase order you may add products to the 
order. This is done by selecting product numbers from the drop down box in the table in the 
middle of the form. Products will only appear if they have already been added to the system. 
When you have added a product, the description, category, length, width and cost price will 
be automatically completed based on the information stored on the product. It is possible to 
change the length but this is not recommended. When adding items to a purchase order, it is 
not possible to order two products with the same product number, each item on the order 
must be different.* 
 
When all items have been added to the order you may print out a purchase order to send to 
the supplier by clicking on the Print button. 
 
When delivery of items on the order has taken place, they must be given stock numbers. To 
find the next available stock number, click on the button labelled with a Question Mark. A 
form, with two options, will appear which also displays the next available stock number. 
Double-clicking on Stock Lookup will show you stock numbers for products that are already 
in stock that appear on your purchase order. Products where the category type is Unit can 
be given the same stock number as long as they are identical product numbers. Products 
with category type Length must be assigned unique stock numbers. Clicking on the Show 
All button will display all stock items (Figure 26). 
 

 
 

Fig 26 – Stock Lookup 
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When you have added the stock number to the purchase order item, click on the checkbox 
for that item on the right side of the table. When all delivered items have been ticked, click 
on the Delivered button. This will run through each item on the order, validate the quantities 
and stock numbers, and then add a delivery date to the item. Each item that was checked 
will now be in stock and may be sold to customers. As purchase orders items may be part-
delivered, you can check each item off, as and when they arrive, repeating the process 
outlined above. When all items on the delivery have been delivered, the order status will 
change to Delivered (Figure 27).  
 

 
 

Fig 27 – Purchase Order Delivered 
 
When all items have been delivered and you have paid the supplier, you can click on the 
Paid button. This will change the status of the order to Paid and the purchase order is 
complete (Figure 28). 
 

 
 

Fig 28 – Purchase Order Paid 
 
A purchase order history is kept for each purchase order and records information on when 
items were delivered and when the order status was changed. To view this, click on the 
History tab towards the top of the screen. To print the order history, click on the Print 
button. 
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Sales orders may occasionally result in stock requests for specific products. To view these 
requests click on the Question Mark button and select Stock Requests. A list of requested 
products will be displayed with the sales order number it has been ordered on and the 
quantity required. When the requested item is delivered on a purchase order, a message 
box will be displayed notifying you that it may now be possible to complete the sales order 
(Figure 29). 
 

 
 

Fig 29 – Stock Requests 
 
The Find button and drop-down box in the top-right of the screen allow you to quickly jump 
to a specific purchase order. You may need to change the Look-In part of the search box 
after clicking on Find to Carpet World: Purchase Order Information and the Match to Any 
Part of Field. 
 
To delete a purchase order click on the button marked Delete. This will delete the currently 
selected purchase order. If items on the order have been delivered it is not recommended as 
stock adjustments will have to be made. 
 
To return to the purchase orders list click on the Exit button. Click on the Exit button on the 
purchase orders list screen to return to the main menu. 
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Customers 
Customers purchase items of stock through sales orders. Customers must be added to the 
system before a sales order can be raised. 

Customer List 
You can access the customer section of the Carpet World System by clicking on the 
Customers button from the main menu. 
 
The screen you be presented with is shown below and displays the customers currently 
stored on the system. When you first start the Carpet World program there will be no 
customers listed, however, as the number of customers increases, the screen will fill up. To 
sort the list on a particular attribute, double-click the appropriate header (Figure 30). 
 

 
 
Fig 30 – Customer List 
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When the number of records becomes excessively large, it may become difficult to find the 
correct customer. You can overcome this by clicking on the Find button at the top of the 
screen. A box will appear, allowing you to enter words to search for. You may need to 
change the Look-In part of the search box to Carpet World: Customers and Match to Any 
Part of Field (Figure 31). 
 

 
 

Fig 31 – Find Customer 
 
The buttons at the top can be used to add and edit existing customers. The Print button 
enables you to print the list of customers that are currently on the system. 

Individual Customers 
When you click the Add or Edit button on the customer list screen you will be presented with 
the screen shown below (Figure 32). 
 

 
 
Fig 32 – Customer Information 
 
From here you can add customers to the Carpet World system enabling sales orders to be 
processed. 
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When adding customers, they must be given certain attributes. Each customer must have 
the following: 
 

• Customer number (automatically completed) 
• Customer's title, initial and surname 
• First line of the customer's address 
• The post code of the customer 

 
When completing customer information, attributes marked with a * must be completed. 
Once you have filled in all the details for a new customer it is necessary to save the 
customer. To do this you need to click on the button labelled Save. If you try to move to a 
different customer or wish to return to the customer list you will be presented with a pop-up 
box which asks you if you would like to save the customer. Click on Yes or No depending on 
what you would like to do. 
 
To generate a purchase order for the currently selected customer, click on the New Order 
button. 
 
The Find button and drop-down box in the top-right of the screen allow you to quickly jump 
to a specific customer. You may need to change the Look-In part of the search box after 
clicking on Find to Carpet World: Customer Information and Match to Any Part of Field. 
 
To delete a customer click on the button marked Delete. This will delete the currently 
selected customer but only if there are no sales orders for this customer. 
 
To find out whether a customer has any outstanding sales orders or what stock they have 
purchased, you can click on the labelled tabs towards the top of the screen. The button 
marked Print on each of these screens will enable you to generate hard copies of the 
information being displayed. 
 
To return to the customer list, click on the Exit button. Click on the Exit button on the 
customer list screen to return to the main menu. 
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Sales Orders 
Sales orders are used to order products for customers. It is important to fully understand 
how sales orders are processed to make the most of the Carpet World system. 

Sale Order List 
You can access the sales order section of the Carpet World System by clicking on the Sales 
Orders button from the Main Menu. 
 
The screen you be presented with is shown below and displays the sales orders currently 
stored on the system. When you first start the Carpet World program there will be no sales 
orders listed, however, as the number of sales orders increases, the screen will fill up. To 
sort the list on a particular attribute, double-click the appropriate header (Figure 33). 
 

 
 
Fig 33 – Sales Order List 
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When the number of records becomes excessively large, it may become difficult to find the 
correct sale order. You can overcome this by clicking on the Find button at the top of the 
screen. A box will appear, allowing you to enter words to search for. You may need to 
change the Look-In part of the search box to Carpet World: Sales Orders and Match to 
Any Part of Field (Figure 34). 
 

 
 

Fig 34 – Find Sales Order 
 
The buttons at the top can be used to add and edit existing sales orders. The Print button 
enables you to print the list of sales orders that are currently on the system. 

Individual Sales Orders 
When you click on the Add or Edit button on the sales orders list screen you will be 
presented with the screen shown below (Figure 35). 
 

 
 
Fig 35 – Sales Order Information 
 
From here you can add sales orders to the Carpet World system enabling stock to be sold. 
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When adding sales orders, they must be given certain attributes. Each sales order must 
have the following: 
 

• Unique order number 
• Order date (automatically completed) 
• Customer number (surname is displayed) 
• Order status (automatically completed) 

 
When completing sales order information, attributes marked with a * must be completed. 
 
Once you have filled in all the details for a new sales order you may add products to the 
order. This is done by selecting product numbers from the drop down box in the table in the 
middle of the form. Products will only appear if they have already been added to the system. 
When you have added a product, the description, category, length, width and cost price will 
be automatically completed based on the information stored on the product. You must then 
select a stock number in the adjacent box. If the product is not in stock, it is left blank. There 
may be more than one stock number for a particular product, in which case you must ensure 
the correct stock number is selected. The length for each order item will be the amount that 
is currently in stock. It is unlikely that this will be how much the customer wishes to purchase 
so it must be adjusted accordingly. Unlike purchase orders, it is possible to order multiple 
products where the product and stock numbers are the same. This may occur when a 
customer wishes to purchase multiple cuts of carpet from the same roll. 
 
The status of a sales order is set to Hold when a sales order is first created. If a customer 
wishes to purchase the items on the sales order the status of the order needs to be 
changed. This is done by clicking the Confirm button. If all items on the order are in stock, 
the stock quantities are adjusted and the order status is changed to Fit (Figure 36). 
 

 
 

Fig 36 – Sales Order Fitted 
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You may find that since the sales order was created, items have become out of stock or 
there is not enough stock to satisfy the order. If this is the case, you may need to select a 
different stock number or alternatively create a stock request. A prompt will appear asking 
for confirmation that this is what you would like to do. Answering Yes will create the stock 
request and adjust the stock for items on the order where stock is available. The status of 
the order is changed to Ordered (Figure 37). 
 

 
 

Fig 37 – Confirm Sales Order  
 
On delivery of the requested stock item you will be able to change the status of the order to 
Fit. This is done by again clicking the Confirm button. Items that have already been 
processed will not be processed again and the stock request will be removed. Ordered items 
where stock has previously been processed are marked with a tick in the Stock column of 
the table. 
 
When all items have been added to the order you may print out a cutting sheet to give to 
staff by clicking the Print button and selecting Cutting Sheet. 
After the items have been given to the customer, or carpet has been fitted, it is necessary to 
change the status of the order. Clicking the Delivered button will change the order status to 
Delivered (Figure 38). 
 

 
 

Fig 38 – Sales Order Delivered 
 

35 



 

The final stage of a sales order involves receiving payment from the customer. To print an 
invoice, click the Print button and double-click Sales Invoice. When payment is received 
from the customer, you can click on the Paid button. This will change the status of the order 
to Paid and the sales order is complete (Figure 39). 
 

 
 

Fig 39 – Sales Order Paid 
 
A sales order history is kept for each sale order and records information on when items were 
delivered and when the order status was changed. To view this, click on the History tab 
towards the top of the screen. To print the order history, click on the Print button on this 
screen or select Order History from the print menu which is displayed when the Print button 
is clicked on the main form. 
 
The Find button and drop-down box in the top-right of the screen allow you to quickly jump 
to a specific sales order. You may need to change the Look-In part of the search box after 
clicking on Find to Carpet World: Sales Order Information and the Match to Any Part of 
Field. 
 
To delete a sales order click on the button marked Delete. This will delete the currently 
selected sale order. If items on the order have been confirmed it is not recommended as 
stock adjustments will have to be made. 
 
To return to the sales orders list click on the Exit button. Click on the Exit button on the 
sales orders list screen to return to the main menu. 
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Reports Menu 
The reports menu is accessed by clicking on the Reports button on the main menu. There 
are a number of reports available which allow data in the Carpet World system to be printed 
(Figure 40). 
 

 
 
Fig 40 – Reports Menu 
 
Buttons are clearly labelled and describe what the report is that the button relates to. 
Advanced users may wish to create new reports which may be added to this menu. 
 
To return to the main menu, click on the button in the bottom right of the screen labelled 
Main Menu. 

37 



 

Maintenance Menu 
This menu is only available to authorised users 
 
The maintenance menu is accessed by clicking on the Maintenance button on the main 
menu. It provides facilities for fast manipulation of the data in the Carpet World System 
(Figure 41). 
 

 
 
Fig 41 – Maintenance Menu 
 
Buttons are clearly labelled and allow redundant data in the system to be deleted quickly. A 
message asking for confirmation is always displayed before the action is carried out. 
 
To return to the main menu, click on the button in the bottom right of the screen labelled 
Main Menu. 
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Appendix K: Product Form Test Plan 

  Test Data Purpose Expected Result Actual Result 
A.1 Product No = '1' To test that an autonumber is 

created for the product. 
The 'Product No' text box remains 
'(Autonumber)' 

As expected 

A.2 Description = 'Mohawk Horizon' To ensure that a product 
description can be added and a 
product number is automatically 
assigned. 

Description is accepted and 
'Product No' text box is assigned 
the next available number. 

As expected 

A.3 Click save button. To ensure that all required 
attributes of the product need to 
be completed before it can be 
saved. 

Message box is displayed asking 
the user to complete necessary 
data. 

Message box is displayed with 
'Error 94 - Invalid Use of Null' 

 
Run Tests Again 

 
B.1 Product No = '1' To test that an autonumber is 

created for the product. 
The 'Product No' text box remains 
'(Autonumber)' 

As expected 

B.2 Description = 'Mohawk Horizon' To ensure that a product 
description can be added and a 
product number is automatically 
assigned. 

Description is accepted and 
'Product No' text box is assigned 
the next available number. 

As expected 

B.3 Save the product. To ensure that all required 
attributes of the product need to 
be completed before it can be 
saved. 

Message box is displayed asking 
the user to complete necessary 
data. 

As expected 

B.4 Category = "Cut" To ensure that colour, length and 
width can be added for the 
product. 

Colour', 'Length/Units' and 'Width' 
text boxes are enabled allowing 
data to be entered. 

As expected 

B.5 Category = "Remnant" To ensure that colour, length and 
width can be added for the 
product. 

Colour', 'Length/Units' and 'Width' 
text boxes are enabled allowing 
data to be entered. 

As expected 

B.6 Category = "Wood" To ensure that colour and length 
can be added for the product. 

Colour' and 'Length/Units' text 
boxes are enabled allowing data to 
be entered. 

As expected 
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B.7 Category = "Other" To ensure that colour and length 
can be added for the product. 

Colour' and 'Length/Units' text 
boxes are enabled allowing data to 
be entered. 

As expected 

B.8 Category = "Roll" To ensure that colour, length and 
width can be added for the 
product. 

Colour', 'Length/Units' and 'Width' 
text boxes are enabled allowing 
data to be entered. 

As expected 

B.9 Click save button. To ensure that all required 
attributes of the product need to 
be completed before it can be 
saved. 

Message box is displayed asking 
the user to complete necessary 
data. 

As expected 

B.11 Colour = "Speckled Slate" To ensure that a product colour 
can be added. 

Colour is accepted As expected 

B.12 Length = "-94.00" To ensure that only positive 
lengths can be entered 

Message box is displayed asking 
the user to correct the data. 

As expected 

B.13 Length = "94.00" To ensure that a product length 
can be added. 

Length is accepted. As expected 

B.14 Width = "45.00" To ensure that only lengths from 
the drop-down box can be 
selelected. 

Message box is displayed asking 
the user to choose a value from 
the select box. 

As expected 

B.15 Width = "13.125" To ensure that a product width can 
be added. 

Width is accepted. As expected 

B.16 Length = "-94.00" To ensure that only positive 
lengths can be entered 

Message box is displayed asking 
the user to correct the data. 

As expected 

B.17 Cost Price = "-6.00" To ensure that only positive prices 
can be entered 

Message box is displayed asking 
the user to correct the data. 

As expected 

B.18 Cost Price = "6.00" To ensure that a product price can 
be added. 

Price is accepted. As expected 

B.19 Sale Price = "-9.00" To ensure that only positive prices 
can be entered 

Message box is displayed asking 
the user to correct the data. 

As expected 

B.20 Cost Price = "9.00" To ensure that a product price can 
be added. 

Price is accepted. As expected 

B.21 Click save button. To test the product can be saved 
when all data has been entered 

Product is saved. As expected 
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Appendix L: Acceptance Tests 

User Test 
 

1. Log in with the user name ‘user’ and the password ‘pass’. 

2. Open the customers screen and add yourself as a customer. 

3. Create a new sales order for yourself with the order number 123. 

4. Add two items to the order, inserting stock numbers and lengths of your choice: 

• Mohawk Horizon in Playa Clay. 

• Mohawk Horizon in Birch Bark. 

5. Confirm the order. 

6. Return to the Main Menu 

7. Open the reports menu and print of the ‘Stock Requests’ report. 

8. Return to the Main Menu 

9. Open the purchase orders screen. 

10. Create a new purchase order using order number 321 and ‘Carpet Supplier UK’ as 

the supplier. 

11. Add one item to the order using the ‘Stock Requests’ report as a guide and assign it 

stock number 4. 

12. Add a second item to the order: 

• Quick-Step Uniclick in Mirabow. 

13. Print off the purchase order. 

14. Deliver the first item on the order. 

15. Return to the Main Menu 

16. Open the sales order screen and edit the order that was created previously. 

17. Update the stock number for the item that was requested. 

18. Confirm the order. 

19. Print off a cutting sheet. 

20. Change the order to ‘fitted’. 

21. Print of a sales invoice. 

22. Change the order to ‘paid’. 

23. Return to the Main Menu 

24. Exit the Carpet World system. 
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User Test Results: Kath 
 

Test No. Rank (1-5) Notes 
1 1  

2 2 Kath was a bit slow in finding the customer button but once the 

screen was present, she was able to enter the data quickly. 

3 3 Clicked on the ‘New Customer’ button before finding the ‘New 

Order’ button. 

4 1  

5 1  

6 1  

7 2 Couldn’t find the ‘Stock Requests’ report button at first. 

8 1  

9 1  

10 1  

11 4 Pressed the ‘Close’ button when trying to access the ‘Stock 

Requests’ form. Confused by having to double-click on the 

appropriate option. 

12 1  

13 3 Again, almost selected the ‘Close’ button before realising she 

needed to double-click. 

14 3 Unsure on how to deliver the items on the order but she was 

fine once the error message had appeared with instructions on 

how to do this. 

15 1  

16 1  

17 1  

18 2 Tried to click on the ‘Stock’ checkbox in a similar way to the 

‘Purchase Order’ screen. 

19 1  

20 1  

21 1  

22 1  

23 1  

24 1  
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User Questions: Kath 
 
1. Do you like the appearance of the system? 

 

Yes.  The screens are well laid out and it’s easy to read the text.  I like the colour scheme as 

well. 

 

2. How easy was it to use? 

 

I found it reasonably easy but was slightly confused by the double-clicking on some forms.  

I’m sure once I’ve used it for a while it will become easier. 

 

3. Is there anything you don’t like about the system? 

 

As mentioned, I didn’t like the way there was no ‘Print’ button when I had to print off a sales 

order and cutting sheet.  It would be easier to highlight it and then click a button rather than 

having to double-click. 

 

4. Is there anything that you would like to see added to the system? 

 

I didn’t notice anything that I’d like while I was running through the tests. 

 

5. Overall, do you believe it will assist Carpet World in processing stock, purchase orders 

and sales orders? 

 

Yes, definitely.  Once everyone gets the hang of it, I’m sure it will be a great benefit to 

Carpet World. 
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