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My role in this project

· Investigating and analysing the existing system to establish how things work currently
· Performing a feasibility study to judge whether a new computer system is feasible
· Designing the new system, specifying programs, hardware, and procedures to be followed
· Implementing the designs
· Testing and overseeing the installation of the new system
· Making sure that all user and technical documentation is complete
· Evaluating the performance of the new system to make sure it fulfils the requirements
Feasibility Study

· What are the problems with the existing system?

· If paper- What can happen to paper, what problems can occur?

· The existing system is kept on library cards all in one location so if the index is lost all the information on who has what book is also lost.  The books are not indexed so the only way the librarians know where the books are is by looking at the cards in the index.  It takes a long time to find individual entries and if an entry or entries went missing the librarian might never realise.  Also, the cards are not very secure, and they could fall out of the books while on the shelves.  This would mean that nobody can loan that book until they write a new card.

· Can the problems be solved?

· If there was a list of all the books in the library in a database then when someone wanted a book it could be marked as on-loan, a list could be generated of all the books that were on loan at any time without looking through all the cards.  If the information was stored on a computer then it could be backed up easily and it is less likely to be lost.  A database would be a lot more secure than cards and if any data was lost or corrupted, it would know instantly and usually be able to fix it.  The books themselves could have a code inside them that refers to their ID in the database, or their ISBN number could be used as this is always unique to every book.  That would not work if there was more than one copy of the same book though, and it would take longer to type in a long ISBN number if there were only a few hundred books in the library.  In an ideal situation the book would have a barcode that the computer scanned, but that would be very hard and costly to implement.  The book ID system is a simpler version of this, and would be quite easy to implement provided the librarians could stick the number in each book in the library.  (this should not be too hard, as they have already stuck a card in each book for the existing rental system)

· How much will it cost?

· What costs would the company have to pay for? Equipment, training, software?

· If Access was used then every computer that used the database would have to own a licence to use the software, which is expensive.  However, a free database program like MySQL could be used, which would cut costs dramatically.  Because there are thousands of library books it might make sense to use a dedicated server to keep the database, and all the other computers access this.  This would not be very expensive as an older computer could be used without the GUI and all the things that slow it down.

· Alternatively, a smaller-scale database could be made, operating from one computer.  The disadvantages of this would be that it would be slower than a network database, and would only be accessible from one PC, but on the plus side it would be easier to set up and would cost nothing for hardware and software provided Access was already installed on the PC.  The training would also be likely to cost less as most people have basic training in using Access anyway.

· Thirdly, a mix of these two could be used – set up a MS-SQL server and use Access on client PCs to connect to and use it.  This would probably be the most effective and the easiest to implement in the time given, as it would be almost as fast as using a MySQL server and just as effective for multiple clients but easier to integrate with Access on the client PCs and easier to set up in the database.

· What is the scope of the project?

· What do you think you can do for them?

· With this database the librarians would be able to, at the very least, find out who has what book.  There needs to be a list of all the books in the library, probably with their ISBN numbers as a method for the computer to identify it by.  There would also need to be a list of all the people using the library, so that when they rent a book a link can be created between them and the book they have loaned.  This way, the librarians would be able to find out where a book is easily, and without searching through the cards they used previously.

· The users of the database need to be able to add, delete, change, search, store and print any data effectively.  There needs to be safeguards against the accidental deletion of data and to stop people from entering incorrect data.

· What must the new system do?

· It must be able to work all the time without crashing or slowing down.  It must be able to hold all the information about the books, the students and the loans.  The user must be able to easily enter data when someone rents a book, in a way that is quick and they can do without their full attention on the computer.  To this end, the user also needs to be able to edit the data and delete it, but not as easily as entering it, as a safeguard against accidental data deletion.  It must also be able to produce a list of the books on loan, and the user must be able to look up an individual book and be told whether it is in the library or not.  The database could keep track of when books are due to be returned, and automatically generate overdue notices to give to people who have not returned their books.  It could even e-mail notices about overdue returns using the school e-mail system.

· What are the benefits of a new system?

· Using a dedicated server for the database would be a lot faster than storing it on a computer where all the other programs running slow it down.  It would be quick and easy to search, whereas the old card system would take a lot of time to find one single entry.  It would be safer and more secure than the old system on a computer, as users could login with a password, whereas the cards are just stored in a cupboard.  It will be a lot easier to back up the information, as you can just save the database onto an external hard drive.  More people will be able to use the database at one time, the only limiting factor to how many people can check books in and out at once is how many client PCs are connected.  The database will be easier to handle and maintain than the punched cards.  Any wrong entries can be found and corrected easily.  The database will be easier to use than the punched cards, and if the user interface is designed correctly only minimal training will be required to use all the main functions.
Analysis

Analysis

Background about the company

The company I am using for my coursework project is the school library.  The library was created in 1991 when Brookfield School was opened, although there was a library before then in the Chesterfield school it was renewed when the school changed.

The only money they make is from charging people who have lost books, and most of the money they get is from school funding.  Anyone from the school can rent books for free, for two weeks at a time.

There are two full-time librarians, one for each library (junior and senior) but they usually work together in sorting out the books and talking to the students.

The people that rent the most books are the year 7s and 8s.  This is because they actually have lessons inside the library where they are encouraged to rent books and read them.  However, once the kids reach year 9 they go into the senior library, where they are less likely to rent books as the books there are more suited to 6th formers.  By the time the students reach the 6th form they start using the library more again, as studying for A levels requires lots more research involving books and written media than previous years.

The Current System

At the moment the librarians use cards to catalogue the rental of books.  When someone rents a book they take it to the desk, and the librarian takes the card out of the book, stamps the date the book is due back on it and puts it into the student’s library card.  The date is also stamped on a sticker in the front of the book so the student knows when it is to be returned.  Then the library card with the student’s name on is associated with the book they have rented.  The cards are put into a big index in alphabetical order and when the student brings the book back its card is put back in and it is returned to the shelf.  Therefore there are no past records of who has rented books, only when.  Every day the librarians need to check through the cards to find any books that are overdue, and use a computer to manually write letters to the students.

Every year when a new batch of students enter the school the librarians have to work very hard to write out two library cards for every student, and if the student loses one or both of their library cards then the librarians also have to write new ones.  The same applies when the cards wear out (As they are only bits of card with names written in pen they hardly ever last for the six or so years the kids spend in school).  After the students leave school their cards are just thrown away and forgotten about.

Current information recorded about loans:

· Name

· Form

· Date loaned out

· Date due back

· Book title

· Book author

Data flow diagrams for existing system
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Questionnaire

Thank you for completing this questionnaire.  Hopefully I can use the responses you give to create a well-designed database solution for your library.

1. Do you have any problems with the library cards you currently use being lost or damaged?  Please explain.

…………………………………………………………………………………………………………………………………………………………………………………………………………

2. Do you find it overly time-consuming to sign in and out library books using the card system?  Please explain.

…………………………………………………………………………………………………………………………………………………………………………………………………………

3. If you had the choice between using the existing system and a computer database, which would you choose?  (Please circle)
Computer database


Library cards

4. Are you concerned about the security of using a database system for storing library card information?  Why?

…………………………………………………………………………………………………………………………………………………………………………………………………………

5. If a computer-based system was implemented, what do you think are the three most important features it should have?

Fast access

User-friendly

Secure

Cost-effective

Stores variety of information

Frequent backups

Future-proofing

Extendibility (ability to add features as required)
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Computer database


Library cards

4. Are you concerned about the security of using a database system for storing library card information?  Why?

…………………………………………………………………………………………………………………………………………………………………………………………………………

5. If a computer-based system was implemented, what do you think are the three most important features it should have?

Fast access

User-friendly

Secure

Cost-effective

Stores variety of information

Frequent backups

Future-proofing

Extendibility (ability to add features as required)
Questionnaire

Thank you for completing this questionnaire.  Hopefully I can use the responses you give to create a well-designed database solution for your library.

1. Do you have any problems with the library cards you currently use being lost or damaged?  Please explain.

…………………………………………………………………………………………………………………………………………………………………………………………………………

2. Do you find it overly time-consuming to sign in and out library books using the card system?  Please explain.

…………………………………………………………………………………………………………………………………………………………………………………………………………

3. If you had the choice between using the existing system and a computer database, which would you choose?  (Please circle)
Computer database


Library cards

4. Are you concerned about the security of using a database system for storing library card information?  Why?

…………………………………………………………………………………………………………………………………………………………………………………………………………

5. If a computer-based system was implemented, what do you think are the three most important features it should have?

Fast access

User-friendly

Secure

Cost-effective

Stores variety of information

Frequent backups

Future-proofing

Extendibility (ability to add features as required)

Explanation of the problem

There are lots of problems with this system.  Almost all of them stem from the fact that the system is effectively paper-based.

1. It takes a long time to sort through the cards to find out books that are overdue for returning, and it is very easy to lose the cards in the index.

2. The entire index is stored in a cupboard so anyone could find them all and use them to their advantage.

3. A student can only rent as many books as they have library cards, and because they have to carry the cards around with them all the time while they are not renting books they could easily lose them.

4. There is no list of the books in the library, so potentially people could steal books and the librarians would never realise.

5. If someone is looking for a book, it is difficult to find out whether it is currently on the shelf or if someone has it.

6. It takes a long time for librarians to rent out books as they have to stamp the date on the card in the book, then put that card inside the student’s library card and put it in the right place in the index.

7. Once the book has been returned, the librarian has no record of who rented it, so if there is any damage to the book then they cannot find out who could have done it without lots of hassle and asking people.

8. The stamps that the librarians use in the books can wear out and become unreadable, or sometimes are not stamped correctly so that the librarians cannot read it and don’t know when the books needs returning.

9. When the card from the book is placed in the library card, and that is placed in the index it is quite easy for the two to become separated, so the librarians do not know who has rented the book.

10. It only takes one person to drop the index for everything to be mixed up, and it would take a very long time to sort everything out again.

11. Because there is no list of books, it takes a long time for a librarian to find a certain book if the student requests it.

12. When a new year of students arrive at the school it takes a long time for the librarians to hand-write two library cards for every student

13. If the librarians order a large amount of books at once, they just put them on the shelves.  The only way they know the books are there is by memorising them.
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Possible Solutions

1. A new paper-based system
This method would use a system similar to the original, where paper is still the main part of the system, but would be designed with ease of use in mind, and so would be easier to use and administer than the old system.

	Pros
	Cons

	Easy and cheap to set up
	Would need planning to make it any better than the original

	Would require minimal training as librarians already know what to do
	Will take just as much time to manage as the original

	Would not require students to have any new library cards
	Is just as insecure as the original

	Can be easily integrated into the existing library system
	Still has no viable backup method

	
	Is difficult to edit data and search through it


2. Spreadsheet
This method would use a spreadsheet such as Microsoft Excel to simulate the paper.  The loan information would be entered into a list on the spreadsheet along with the student’s name or code number (where the list of names is in another sheet).

	Pros
	Cons

	Relatively easy and cheap to set up
	Would need planning well to work properly and effectively

	As long as the librarian knew how to use Excel, would require minimal training to use effectively
	May be more difficult to manage than the original (If the student’s name has to be entered for every loan etc.)

	Would not require students to have any new library cards, only possibly a code to identify themselves
	Excel may not be the best software for this kind of application

	Can be backed up and have passwords set to ensure data safety and security
	Is all contained in one file, that only one person can open at once, and can be damaged or corrupted easily

	Is easier to add, edit, delete and search data than paper
	Does not have complex query actions or the ability to print reports

	Records can be filtered to show certain strings e.g. books that are due back on a certain date
	Can have problems with data repetition making the sheet excessively large


3. Local Database
A Database such as Microsoft Access would be designed with ease of use and networking in mind, so that more than one librarian can use it at the same time with the minimum of hassle.  It would use multiple tables to be as efficient and fast as possible.  It would also allow the user to print reports and conduct queries.

	Pros
	Cons

	Fast, efficient and easy to use, provided it is designed correctly
	Not as easy or cheap to set up as the other methods – requires a server-computer and lots of planning

	Would not require a lot of training to use effectively if designed well
	Takes time to input the data from the original system (creating a list of all the books, entering all the students)

	Would not require students to have any new library cards, only a code number
	Needs lots of tweaking and customizing to be easy to use

	Can be backed up easily with built-in feature
	Software is expensive; only a part of Office Professional and Enterprise

	Is easier to add, edit, delete and search data than paper
	Future upgrades to the product may require the database to be changed

	Records can be queried with complex strings and reports can be printed that are more attractive than normal prints
	Can be very confusing to administer; would probably require an IT-literate person to change core functions

	Can have individual users with passwords to improve security
	Would require someone with knowledge of how the database works to help if a problem arose

	Can use multiple linked tables and relationships to ensure diversity (e.g. students can rent as many books as they want)
	


4. Client / Server MySQL / MS-SQL database application
A MySQL or MS-SQL database with the records in would act in much the same way as an Access database.  Indeed, you can use MS-SQL and MySQL as database backends in Access (But MySQL requires an ODBC plugin).  Therefore you could store the data on a dedicated server and either access it using Access on the client PC, or write a dedicated front-end application that connects to the database and processes the data.  You could even create a web-based interface, written in PHP, and then anyone with the correct login details could use the application on any computer, potentially anywhere in the world! (May seem pointless, but could help librarians when they are elsewhere in the school to check up on things)
	Pros
	Cons

	Would cost nothing to implement the software as all components are free (if Access is not chosen as a front-end)
	The most difficult option to implement

	Would not require a lot of training to use effectively if the interface is designed well
	Takes time to input the data from the original system (creating a list of all the books, entering all the students)

	Would not require students to have any new library cards, only a code number
	Needs lots of tweaking and customizing to be easy to use

	Is very easy to backup – just dump the database to a file
	Is the most difficult to fix if a problem occurs

	Is easier to add, edit, delete and search data than paper
	Requires large knowledge of MySQL to administer effectively if an effective front-end is not implemented

	Records can be queried with complex strings
	Would require a dedicated server running Windows Server or Linux to run at its best speed

	Can have individual users with passwords to improve security
	Would need a well-programmed front-end to be able to print attractive reports

	Is easily the most customizable, almost anything can be done within the scope of the project
	


Comparison of advantages and disadvantages

	Feature
	Paper-based
	Spreadsheet
	Database
	SQL Server

	Ease of use
	3
	2
	4
	5

	Reliability
	2
	3
	4
	4

	Backupability
	1
	3
	5
	4

	Security
	1
	2
	5
	5

	Features
	2
	2
	5
	5

	Difficulty of implementation*
	4
	4
	3
	1

	Cost*
	3
	3
	2
	1

	Total
	16
	19
	28
	25


* Easiest / cheapest = 5, most difficult / expensive = 1

This table has led me to decide that the best method for creating my application will be using a Local Database.  I am tempted to try the SQL option, but I fear it may be too complicated for such a project and it would require me to learn a lot about the SQL database first.  The local database would be the best balance between effectiveness and ease of implementation and would be the most suited solution for my library.

What makes my database re-usable?

Once the database has been set up, it will be theoretically infinitely reusable.  The tables will contain data that can be amended, deleted, and added time and time again with the minimum of difficulty and fuss.  Any queries or reports that I write will be able to be used again and again, continuously, using the data from the tables every time to ensure they dynamically update according to the data that has been recently entered.

This will be done through the use of forms instead of raw tables to ensure the user can do all the database maintenance easily and without hassle.  

Users requirements

The database must:

1. Rent out books quickly and easily so that lots can be done in a short amount of time

2. Check books back in without the person who rented it being present, so that the students can put books in a returns box and they are all checked in one go

3. When the database starts, display a list of all the books that are overdue

4. Be able to print a list of the books that are overdue

5. Be able to print letters to send to students about books that are overdue

6. Use an easy menu system so that librarians can do tasks easily without needing help

7. Not crash frequently or lose any data

8. Be able to print a list of all the books that are currently on loan so the librarians know whether a book is on the shelf or not

9. Be able to print a list of books that have been returned in the last few days

10. Print a list of the people who have rented a certain book since a certain date

11. Have the ability for more than one person to access the same parts of the database at the same time so that the library is more productive

12. Do frequent backups automatically to a safe location that nobody other than the librarians can access in case of fire at the location or other data loss

13. Use a password for entering the database and have different passwords for each librarian and each person that uses it

14. Have a method of searching through books and showing information about them in a form so librarians can find out where a certain book is

15. Have a method of easily adding new books and students to the database quickly so that batches of books and new years of students can be added quickly

16. Each student must have a code number that they have to remember that identifies them to the database.  When they want to rent a book, they have to tell the librarian their code, which identifies them to the database.  This needs to be five or six digits long.

· When a student arrives in year 7, they have a number assigned to them.  This stays with them all through the school.

· There needs to be enough available numbers so that the database does not run out of numbers for new students until the oldest students have left and their records can be archived.

Performance Criteria - Table and Query specifications

1. The book fields that need to be recorded are:

a. Title

b. Author

c. Genre

d. Date entered into database

e. ISBN

2. The student details that need to be recorded are:

a. Surname

b. Forename

c. Date of birth

i. From this, the age and the year the student is in can be calculated

d. Code number

i. Sequentially assigned number

3. The loan details that need to be recorded are:

a. Date loaned out

i. Can be used to calculate the date due back in

b. Whether or not the book has been returned

4. There needs to be a query that searches for all the books that are overdue

a. Using the current date

b. Another query allowing the date to be entered manually

i. Possibly integrate these together, so that the current date is automatically entered into the query input box but the user can overwrite it if they want a different date

5. There needs to be a query that shows the students that currently have books on loan

6. There needs to be a query that displays all the books that are currently on loan

7. There needs to be a way of searching through the books in the library

a. If the book is on loan or not

b. What section of the library the book is in (sorted by genres)

c. Which books have been rented in the last x days

d. Which books have never been rented out

e. Which books have been rented out more than x times

f. Which books have been returned late in the last x days

8. There needs to be a way of searching through the students on the database

a. Which students have rented books but not returned them

b. Which students have never rented a book

c. Which students have never returned a book late

d. Which students have rented more than x books

e. Which students have rented less than x books

f. Which students have returned books late or lost books

9. Basic searches that require no input need to be able to be completed within 2 seconds from opening the query to showing the final result

a. Which books have never been rented

b. Which students have not returned books

c. Which students have never rented a book

d. Which students have never returned a book late

e. Which students have returned books late or lost books

10. More advanced searches that require a date or number to be input (parameter queries) should take no longer than 5 seconds to run

a. Which books have been rented in the last x days

b. Which books have been rented out more than x times

c. Which books have been returned late in the last x days 

d. Which students have rented more than x books

e. Which students have rented less than x books

11.  It should take no longer than 3 seconds more to view a report of any of these searches instead of a query result

Performance Criteria – Form and Report specifications

12. There must be a main-menu form that shows when the database application is first launched

13. The main-menu form must be laid out well with all the important functions easily accessible

14. There must be buttons that link to the main functions of the database from the main menu:

a. Loan a book

b. Return books

c. Administer loans

d. Administer students

e. Reports

f. Help

g. Backup

h. Exit

15. The normal database editing window should not show up, so the user cannot change the technical parts of the database accidentally

16. There must be a separate form for signing books out of the library

17. This form must have:

a. A field where the book’s code is entered, which finds the book in the table

b. A field where the student’s code is entered, which finds the student in the table

c. Non-editable fields which show the above information (book details, student details)

d. If possible, an image of the book cover

e. If possible, an image of the student from a school photo (to ensure identification)

f. The current date

g. The date the book will be due back if it is issued

h. A Complete Loan button that saves the loan into the loans table

i. A Cancel Loan button that returns the form to its original state

18. The rental form must automatically blank out all the fields after a rental has been completed, so that the next rental can be carried out faster

19. It must take no more than 15-30 seconds (depending on the speed the user types) to enter all the necessary information to rent out a book

20. There must be a form that enables the librarians to check books back in easily

21. This form must have:

a. A field where the code of the book is entered

b. A non-editable field that says the date this book is due back in

c. A non-editable tick box that is ticked when the book is still in date and not ticked when the book is overdue

d. A non-editable field that displays the name of the student

e. A non-editable field that displays the year and form of the student

f. A button that confirms the book has been returned

g. A function that marks the book as returned after it has been checked in

h. Possibly multi-line input so that lots of books can be entered then checked in all at once

22. It must take no longer than 10 seconds to check a book back in to the database

23. This form must automatically blank all the fields when the data has been saved so it is faster to enter the next book

24. There must be a form for entering new books into the database

25. This form must have:

a. A field for the title of the book

b. A field for the author of the book

c. A field for the publisher of the book

d. A field for the year the book was published

e. Possibly a field for a picture of the book

f. A non-editable field that shows the ID code assigned to the book

26. The user must be able to enter a new book into the database within 1 minute depending on their typing speed

27. The form fields must automatically blank when the data is saved so that it is faster to enter the next book

28. There must be a form for entering new students into the database

29. This form must have:

a. A field for the student’s forename

b. A field for the student’s surname

c. A field for the student’s form

d. A field for the student’s date of birth

e. A non-editable field that automatically works out the student’s age

f. A non-editable field that automatically works out the student’s year

g. A field for the student’s gender

h. A non-editable field that inserts the current date as “date joined”

i. A non-editable field that inserts the student’s randomly assigned code ID

30. It must take no longer than a minute to enter each student into the database depending on the typing speed of the user.

31. All reports must follow these specifications:

a. The date must be in the footer at the bottom-left

b. In the bottom-right, there must be a box that says “Page x of x”

c. At the top, there must be the title of the report

d. All reports must follow the same design

e. All reports must be easy to read

f. All reports must use text above size 12

g. All reports must be on A4 paper

32. There must be a report that shows all the overdue books

a. This report must use the query for overdue books (Criteria 4 details)

33. There must be a report that shows all the students that currently have books on loan

a. It must show the name of the student, then the books that they have on loan

b. It must fit as many students on each page as possible to save paper

c. It must be generated in less than 5 seconds

d. It must be optimized so that it can be opened many times a day

34. There must be reports that follow the query searches in criteria 7

a. There must be as few reports as possible but they must still perform all the searches in criteria 7, so the interface is not cluttered but still just as usable

b. All the reports must follow a similar design

c. The most important reports must be placed higher in the listing on the reports form:

i. Which books have been damaged by students

ii. Which books have been returned late in the last x days

iii. Which books have never been rented out

35. There must be reports that follow the query searches in criteria 8

a. There must be as few reports as possible but they must still perform all the searches in criteria 8, so the interface is not cluttered but still just as usable

b. All the reports must follow a similar design

c. The most important reports must be placed higher in the listing on the reports form:

i. Which students have rented books but not returned them

ii. Which students have returned books late or lost books

iii. Which students have damaged books

36. The reports for queries described in criteria 9 must be generated in less than 5 seconds as they do not require any user input

37. The reports for queries described in criteria 10 must be generated within 10 seconds as they require a date or number to be input

Performance Criteria – Design Options

38. All forms must follow a similar design:

a. Same colour scheme for backgrounds and text

b. Same design for all buttons

c. Date and time must always be displayed in the top-right corner

d. Username must be displayed in top-left corner if user-level security is implemented

e. The form the user is currently browsing must have an intuitive name that is clearly displayed so they don’t get lost

f. Similar size that fills most of the database window but will still be properly visible on lower screen resolutions

g. Have intuitive titles that show what the form is about but are easily referenced in code e.g. not “Form1” but “BookRentalForm”

39. All tables must follow a similar design:

a. Fields must have the correct data type and description set

b. Fields like Form must have a validation expression built in, so only B, R, O, K, F, I, E or L can be entered

c. Tables must have titles that are easy to reference in code and forms; not “Table1” but “Tbl_StudentDetails”

40. All reports must follow a similar design:

a. Have the date and the page number displayed clearly in the footer

b. Have the title of the report and the parameter query (if given) in the header

c. Follow a similar design template

d. Have intuitive titles like “Rpt_BooksOnLoan” instead of “Report1”

41. All queries must follow a similar design:

a. Same as table designs, except all parameter expressions and search rules must be filled in completely and descriptively
Design

Design Considerations

Tables and Relationships
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Bottom-up design

· Design starts at low level 

· Specific user requirements drive design process

List ALL the data that needs storing

· Books:
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Author ID

· Genre ID

· ISBN
· Date purchased
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Authors:
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ID

· Forename
· Surname
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Publisher
· Website
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· Genres:
· ID
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ID / Code access number
· Forename

· Surname

· House name or flat number
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House number

· Street

· Area

· Town/City

· County

· Area Postcode

· Postcode Suffix

· Date registered

· Date of birth

· Area code

· Telephone number

· Extension

· Loans:

· Loan ID
· Book ID
· Member ID
· Date of loan

· Duration of loan

· Returned?

· Returned Date

Entity relationship diagram

· The entities are:

· Books

· Members

· Authors

· Genres

· Loans

· The relationships are:

	
	Books
	Members 
	Authors
	Genres
	Loans

	Books
	-----------------
	
	Written by
	
	Are taken on

	Members 
	
	-----------------
	
	
	Take out

	Authors
	
	
	-----------------
	
	

	Genres
	Are assigned to
	
	
	-----------------
	

	Loans
	
	
	
	
	-----------------



	Field
	Data Type
	Validation/Input mask

	BookID
	AutoNumber
	

	Name
	Text
	

	AuthorID
	Number
	

	GenreID
	Number
	

	ISBN
	Number
	Mask: 0-0000-0000-0

	Date purchased
	Date/Time
	>=date()

	AuthorID
	AutoNumber
	

	Forename
	Text
	

	Surname
	Text
	

	Publisher
	Text
	

	Website
	Text
	Validation: ”http://www.”; 

	Contact
	Text
	

	GenreID
	AutoNumber
	

	Genre
	Text
	

	StudentID
	AutoNumber
	

	Forename
	Text
	

	Surname
	Text
	




	House name or flat number
	Text
	

	House number
	Text
	0999aa

	Street
	Text
	

	Area
	Text
	

	Town/City
	Text
	

	County
	Text
	

	Area Postcode
	Text
	Aa009

	Postcode Suffix
	Text
	Aa009

	Date registered
	Date/Time
	

	Date of birth
	Date/Time
	<=date()

	Area code
	Number
	000099

	Telephone Number
	Number
	0000099

	Extension
	Number
	99999

	LoanID
	AutoNumber
	

	BookID
	Number
	

	StudentID
	Number
	

	Date of loan
	Date/Time
	<=date()

	Duration of loan
	Number
	>1

	Returned?
	Logical Yes/No
	

	Returned Date
	Date/Time
	


Choice of Software

I have decided to use Microsoft Access for the following reasons:

· It can store large volumes of data

· It is reliable under stress

· It does not slow down when there is lots of data to manage

· It is the most popular database application and so support is readily available

· You can do almost anything with it if you know enough about it

Choice of Hardware

It is always cheaper to build your own computers, as you can pick everything just the way you want it.  I will have three computers.  One for the junior library, one for the senior, and one for the librarian’s office.

Here are the specifications:

	Motherboard MSI-K8mm3 Socket 754
	£27.49

	AMD Sempron 3000+
	£20.43

	2x 512MB DDR400 RAM
	£34.00

	40GB SATAII Hard drive
	£18.79

	MATX Case
	£19.99

	300W Power Supply
	£5.99

	Value 17” Widescreen monitor
	£88.12

	Wireless keyboard and laser mouse
	£4.99

	CD-RW
	£5.87

	Total
	£225.55 (£137.43 exc. monitor)


There will also be a single printer in the library office that all the computers will link to.  This will be a HP LaserJet 1020 at £55.92.

	Database File
	LM-version.mdb
	Table Name
	tblBooks
	(Primary/Composite)
Key Field
	BookID


Related to:

	Table Name
	Foreign Key
	Table Name
	Foreign Key

	tblAuthor
	AuthorID
	tblGenre
	GenreID

	
	
	
	

	General table description:  Details on books



	Field Name
	R
	I
	Data Type
	Length
	Input Mask/Validation Rule
	Default Value
	Description
	Typical Data

	BookID
	Y
	X
	Autonumber
	4
	
	
	Primary key, random number
	9875

	Name
	Y
	
	Text
	30
	First Capitals
	
	
	Harry Potter

	AuthorID
	Y
	
	Number
	4
	
	
	
	0005

	GenreID
	Y
	
	Number
	4
	
	
	
	0001

	ISBN
	Y
	
	Text
	25
	\I\S\B\N\-AAAAA\-AAAAA
	ISBN-
	
	ISBN-00051-ABFFF

	Date Purchased
	Y
	
	Date/Time
	15
	<date()
	
	
	01/05/2003

	Key:
	R=Required
	Y 
	(Yes)
	N 
	(No)
	
	

	
	I=Indexed
	
	Not Indexed
	X
	No Duplicates
	
	Duplicates OK


	Database File
	LM-version.mdb
	Table Name
	tblAuthors
	(Primary/Composite)
Key Field
	AuthorID


Related to:

	Table Name
	Foreign Key
	Table Name
	Foreign Key

	
	
	
	

	
	
	
	

	General table description:



	Field Name
	R
	I
	Data Type
	Length
	Input Mask/Validation Rule
	Default Value
	Description
	Typical Data

	AuthorID
	Y
	X
	AutoNumber
	4
	
	
	
	0001

	Forename
	Y
	
	Text
	10
	Capital First Letters
	
	
	John

	Surname
	Y
	
	Text
	15
	Capital First Letters
	
	
	Smith

	Publisher
	Y
	
	Text
	20
	
	
	
	Penguin

	Website
	Y
	
	Text
	30
	\w\w\w\.aaaaaaaaaaaa\.aaaaaa
	
	
	www.penguinbooks.com

	Contact
	Y
	
	Text
	20
	Capital Letters
	
	
	Joe Bloggs at Penguin

	Key:
	R=Required
	Y 
	(Yes)
	N 
	(No)
	
	

	
	I=Indexed
	
	Not Indexed
	X
	No Duplicates
	
	Duplicates OK


	Database File
	LM-version.mdb
	Table Name
	tblGenres
	(Primary/Composite)
Key Field
	GenreID


Related to:

	Table Name
	Foreign Key
	Table Name
	Foreign Key

	
	
	
	

	
	
	
	

	General table description:



	Field Name
	R
	I
	Data Type
	Length
	Input Mask/Validation Rule
	Default Value
	Description
	Typical Data

	GenreID
	Y
	X
	AutoNumber
	4
	
	
	
	0001

	Genre
	Y
	X
	Text
	10
	
	
	
	Sci-Fi

	Key:
	R=Required
	Y 
	(Yes)
	N 
	(No)
	
	

	
	I=Indexed
	
	Not Indexed
	X
	No Duplicates
	
	Duplicates OK


	Database File
	LM-version.mdb
	Table Name
	tblMembers
	(Primary/Composite)
Key Field
	MemberID


Related to:

	Table Name
	Foreign Key
	Table Name
	Foreign Key

	
	
	
	

	
	
	
	

	General table description:



	Field Name
	R
	I
	Data Type
	Length
	Input Mask/Validation Rule
	Default Value
	Description
	Typical Data

	MemberID
	Y
	X
	AutoNumber
	6
	
	
	
	5542

	Forename
	Y
	
	Text
	10
	Capital Letter
	
	
	Joe

	Surname
	Y
	
	Text
	15
	Capital Letters
	
	
	Bloggs

	HouseName / FlatNumber
	N
	
	Text
	15
	
	
	
	Park House

	House Number
	Y
	
	Number
	4
	####
	
	
	150

	Street
	Y
	
	Text
	20
	
	
	
	Chatsworth Road

	Area
	N
	
	Text
	15
	
	
	
	Walton

	Town/City
	Y
	
	Text
	20
	
	
	
	Chesterfield

	County
	Y
	
	Text
	20
	
	
	
	Derbyshire

	Area Postcode
	Y
	
	Text
	4
	Ll00#
	
	
	S41

	Postcode Suffix
	Y
	
	Text
	4
	0#LLll
	
	
	7NQ

	Date Registered
	Y
	
	Date/Time
	10
	<(date()+1)
	
	
	31/10/07

	Date of Birth
	Y
	
	Date/Time
	10
	<date()
	
	
	06/04/1992

	Area Code
	Y
	
	Number
	5
	0000#
	
	
	01246

	Telephone Number
	Y
	
	Number
	7
	000000#
	
	
	123456

	Extension
	N
	
	Number
	3
	0##
	
	
	192

	Key:
	R=Required
	Y 
	(Yes)
	N 
	(No)
	
	

	
	I=Indexed
	
	Not Indexed
	X
	No Duplicates
	
	Duplicates OK


	Database File
	LM-version.mdb
	Table Name
	tblLoans
	(Primary/Composite)
Key Field
	LoanID


Related to:

	Table Name
	Foreign Key
	Table Name
	Foreign Key

	tblBooks
	BookID
	tblMembers
	MemberID

	
	
	
	

	General table description:



	Field Name
	R
	I
	Data Type
	Length
	Input Mask/Validation Rule
	Default Value
	Description
	Typical Data

	LoanID
	Y
	X
	AutoNumber
	4
	
	
	
	0001

	BookID
	Y
	
	Number
	4
	
	
	
	0001

	MemberID
	Y
	
	Number
	4
	
	
	
	0001

	Date of Loan
	Y
	
	Date/Time
	10
	=date()
	
	
	31/10/07

	Duration of Loan
	Y
	
	Number
	2
	
	
	
	5

	Returned
	N
	
	Logical
	1
	
	
	
	Yes

	Date of Return
	N
	
	Date/Time
	10
	=date()
	
	
	31/10/07

	Key:
	R=Required
	Y 
	(Yes)
	N 
	(No)
	
	

	
	I=Indexed
	
	Not Indexed
	X
	No Duplicates
	
	Duplicates OK


Query: qryBooksOnLoan

This query will use the tblMembers, tblAuthors, tblGenres, tblBooks and tblLoans tables to search for records matching the following condition(s):


All the books that are currently on loan
These fields need to be displayed for the records that are found:


MemberID

Member Name

Book Name

Author

Genre

Date Loaned out

Duration of loan

Date Due back
These records need to be sorted into descending order of date loaned out.

Query: qryMembersWithLoans

This query will use the tblMembers, tblAuthors, tblGenres, tblBooks and tblLoans tables to search for records matching the following condition(s):


All the members that currently have books on loan
These fields need to be displayed for the records that are found:


MemberID

Member Name

Book Name

Author

Genre

Date Loaned out

Duration of loan

Date Due back
These records need to be sorted into descending order of member surname.

Query: qryBookOnLoan?

This query will use the tblMembers, tblAuthors, tblGenres, tblBooks and tblLoans tables to search for records matching the following condition(s):


A specific book to see if it is on loan
These fields need to be displayed for the records that are found:


Book Name

Author

Genre

Member Name

Date Loaned out

Duration of loan

Date Due back
There should only be one result, so it should not need sorting.

Query: qryRentalsInDays

This query will use the tblMembers, tblAuthors, tblGenres, tblBooks and tblLoans tables to search for records matching the following condition(s):


Which books have been rented out in the last x days
These fields need to be displayed for the records that are found:


Book Name

Author

Genre

Date Loaned out

Duration of loan

Date Due back
These records need to be sorted into descending order of book name.

Query: qryNeverRented

This query will use the tblMembers, tblAuthors, tblGenres, tblBooks and tblLoans tables to search for records matching the following condition(s):


Books that have never been rented
These fields need to be displayed for the records that are found:


Book Name

Author

Genre
These records need to be sorted into descending order of book name.

Query: qryLateBooks

This query will use the tblMembers, tblAuthors, tblGenres, tblBooks and tblLoans tables to search for records matching the following condition(s):


Books that have been returned after their due back date in the last x days
These fields need to be displayed for the records that are found:


Book Name

Author

Genre

Date Loaned out

Duration of loan

Date Due back

MemberID

Member Name

Days overdue (calculation)
These records need to be sorted into descending order of days overdue.

Query: qryMembersNeverRented

This query will use the tblMembers and tblLoans tables to search for records matching the following condition(s):


Members that have never rented a book
These fields need to be displayed for the records that are found:


MemberID

Member Name

Date registered
These records need to be sorted into descending order of member surname.

Query: qryMembersLateReturns

This query will use the tblMembers, tblAuthors, tblGenres, tblBooks and tblLoans tables to search for records matching the following condition(s):


Members that have returned a book late or lost a book
These fields need to be displayed for the records that are found:


MemberID

Member Name

Year
These records need to be sorted into descending order of member surname.

Data entry form design for: switchboard

This form will be used to access the other functions of the database via an easy-to-use main menu



Data entry form design for: frmMembers

This form will be used to add members to the database, edit existing members and search for specific members



Data entry form design for: 

Data entry form design for: 

Data entry form design for: 

Data entry form design for: 

Data entry form design for: 

Data entry form design for: 

Data entry form design for: 

Data entry form design for: 

Report design for: rpt
This report will use fields from the following tables/queries:

	Table/query name
	Field(s) 

	
	

	
	

	
	


Report design for: rpt
This report will use fields from the following tables/queries:

	Table/query name
	Field(s) 

	
	

	
	

	
	


Report design for: rpt
This report will use fields from the following tables/queries:

	Table/query name
	Field(s) 

	
	

	
	

	
	


Justification

I have decided that all the fonts in the database will be Tahoma.  This is for a number of reasons:

· It is installed by default on almost every computer, and so will not need installing manually for the text to show up

· It is designed to be easy to read and simple, unlike fonts like Algerian and Brush Script, which are meant to look snazzy and attract the viewer’s attention.  I do not need the database to be attractive to ordinary people.

· It is very clear at almost any size

· It is not bold by itself and so will save printer ink when printed from reports or forms

All the fonts will be black, as the background of the forms and reports will be Windows Grey and white respectively, and taking into consideration all the dialogs and forms already in Windows have black text I think this will be the easiest colour to read.

The font size for headings will vary slightly, as longer headings will need smaller text so they fit on.  However, normal text will always be size 14 and button labels will be this size wherever possible.

Template form

All my forms will follow a similar template so that they are not confusing to the user.  For instance, all the forms will have the book image in the top-right corner, with the title of that form on the left underneath “Brookfield Library Database”.  The admin forms will have a special image on them so the user is reminded they have control over the entire database, also.

Testing Plan
	Test No
	Purpose of test
	Test data
	Expected result

	1
	To see if the database accepts data correctly
	Enter a non-uniform telephone number in the members table
	The database will reject it with an error

	2
	To see if the database accepts data correctly
	Enter a non-validating date in the “date of birth” in the members table
	The database will reject it with an error

	3
	To see if the database accepts data correctly
	Enter a non-validating postcode into the members table
	The database will reject it with an error

	4
	To see if the database accepts data correctly
	Enter a non-validating date in the “date of birth” in the members table
	The database will reject it with an error

	5
	To see if the database accepts data correctly
	Enter an incorrect ISBN number in the Books table
	The database will reject it with an error

	6
	To see if the database accepts data correctly
	Enter a date in the future in the “Date Purchased” field in the Books table
	The database will reject it with an error

	7
	To see if the database accepts data correctly
	Enter a URL that is not a web address in the website field in the Authors table
	The database will reject it with an error

	8
	To see if the database accepts data correctly
	The relevant fields in forms produce the same errors as the tables
	The same errors will be produced

	9
	To see if the queries function correctly
	Run qryBookOnLoan with a book I know is on loan
	The book shows as on loan

	10
	To see if the queries function correctly
	Run qryBookOnLoan with a book I know is not on loan
	The book does not show in the results

	11
	To see if the queries function correctly
	Run qryBooksNeverRented
	Books that have never been rented are shown

	12
	To see if the queries function correctly
	Run qryBooksOnLoan
	All the books I have entered as on loan show

	13
	To see if the queries function correctly
	Run qryLateBooks
	A book I have purposefully made late shows

	14
	To see if the queries function correctly
	Run qryMembersLateReturns
	Members I have purposefully made return late are shown

	15
	To see if the queries function correctly
	Run qryMembersNeverRented
	Members that I know have never rented a book are shown

	
16
	To see if the queries function correctly
	Run qryMembersWithLoans
	Members that I know currently have loans are shown

	17
	To see if the queries function correctly
	Run qryRentalsInDays for all loans in the past 10 days
	Loans I know I have entered in the past ten days are shown

	18
	To see if the queries function correctly
	Run qryReturns with a member ID of 5
	The loans that the member with ID 5 currently have are shown


	19
	To see if reports work correctly
	Run the Books On Loan report
	See if the results are all books that are currently on loan

	20
	To see if reports work correctly
	Run the Late Books report
	Check that a book I have purposefully made late is listed

	21
	To see if reports work correctly
	Run the Member Cards report
	All the members are listed on readable cards

	22
	To see if forms work correctly
	Click the buttons on the switchboard
	The buttons all lead to the correct functions

	23
	To see if forms work correctly
	Access the admin menu using the password box
	The password is accepted correctly and the form opens

	24
	To see if forms work correctly
	Make a loan using the form
	The loan is saved correctly into the table

	25
	To see if forms work correctly
	Return a loan using the form
	The return is saved correctly into the table

	26
	To see if forms work correctly
	Add a member using the form
	The member’s details are saved into the table

	27
	To see if forms work correctly
	Add an author using the form
	The author’s details are saved into the table

	28
	To see if forms work correctly
	Add a genre using the form
	The genre details are saved into the table

	29
	To see if forms work correctly
	Add a book using the form
	The book’s details are saved into the table

	30
	To see if the database starts correctly
	Open the database like a normal user would
	The database should start with the switchboard and no menus or toolbars other than the essentials


Implementation
Screenshots of Implementation





Relationships
[image: image1.png]



1. Each Author can have many books.

2. Each Genre can apply to many books.

3. Each book can be loaned more than once.

4. Each member can have more than one loan.



Creating a query
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This query shows all the books that are currently on loan.  It basically checks whether the bookID is present in tblBooks and tblLoans, and the Returned box is false.  Printout 6 in Appendix B
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This query finds all the books that have never been loaned.  I spent a long time working with the SQL statement to make it work!  The final column shows the criteria – If the BookID exists in both tblLoans and tblBooks, then don’t show it.  Only show the rest. Printout 7 in Appendix B
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This query finds a book and sees if it is currently on loan.  The square brackets make it ask the user for a criteria: the name of the book they want to check. Printout 8 in Appendix B
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This query shows the books that are on loan, and are overdue for return.  The query takes the current date and subtracts the DateDue to find how many days a books it overdue.  If this is positive the book is late. Printout 9 in Appendix B
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This query shows members that have returned books late in the past.  It does not show books that they currently have on loan that are overdue. Printout 10 in Appendix B
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This query shows members that never rented a book. It finds the memberIDs which do not exist in tblLoans. There is no printout as all the members have loans!
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This query shows all the members that currently have a book on loan.  It does not show members that have returned books. Printout 11 in Appendix B
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This parameter query asks the user for the input shown in the box.  It finds all the books that have been rented in the last x days, and shows whether or not they are still on loan. Printout 12 in Appendix B
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This final query is for the returns form, it asks for a member ID and then shows the books that they currently have on loan and have not returned. Printout 13 in Appendix B
Making forms

To illustrate how to easily create a form, I will make a simple Member Administration form.  Using the wizard forms are simple to create. 

1. Add the fields I want to display.


2. Select a layout.


3. Select a theme.

4. Give the form a useful name that means I won’t mistake it for anything else.

Forms
The members form.  I used the CommandButton in the toolbox to make buttons to save and delete records.
To make the save record button save the current record and move to a blank record, I wrote some VBScript:

Private Sub SaveRecord_Click()

On Error GoTo Err_SaveRecord_Click

    DoCmd.DoMenuItem acFormBar, acRecordsMenu, acSaveRecord, , acMenuVer70

    DoCmd.GoToRecord , , acNewRec

Exit_SaveRecord_Click:

    Exit Sub

Err_SaveRecord_Click:

    MsgBox Err.Description

    Resume Exit_SaveRecord_Click

End Sub
This is a form to add a book.  There are other forms for administering authors and genres, and they link to the drop-down menus seen here.  I used to drop-down box wizard, which is easy to use. 
I also added a button to make it easier to add a new book, using the commandbutton wizard.  The form is set to “Data Entry” mode in Properties so that existing books do not show up.  This is so someone who is not a database administrator can add books but not edit current ones.

This form is for editing and deleting books. I created a tabbed area and populated it with lists of Genres and Authors so that it is more space-effective.  Creating tabs is easy, I just need to make the tab area and then drag the lists onto the correct tab.

I made the lists using the wizard : when I drew where I wanted the list to be the wizard guided me through choosing the field(s) that are displayed.


The genre admin form is very simple, it just allows you to easily change existing genres and add new ones.


The authors form is similar it allows you to add and edit authors easily.  It also allows you to find an author. 
This form is for loaning out books.  The librarian enters the member’s ID (from their member card) into the MemberID box, and picks a book that they want to loan.  In a real-world environment there would be a lot more books to choose from but each book should also have its BookID inside the cover, so the librarian can type that into the box to pick the correct book as well as choosing from the list.


I uses a subform for the loans so that the technical part and the graphical part are separate. Adding a subform is easy by using the wizard.


Returning books is done in a separate form, but using a similar method.  The data on what books the member has on loan is obtained from a query so when the form is opened it first asks for a MemberID.  You can then mark books as returned by toggling the button and clicking the save button. 
This form also uses a subform.


This form makes it easy to access every report and query, instead of using the database window. 

Each report can be previewed, or sent directly to the printer or emailed to someone.

When you use the wizard to create a CommandButton you can set these up easily.

The Administration form is created so that the librarians don’t accidentally open forms that can modify or delete database-wide entries.  All the important forms for editing and deleting books/members/authors/genres are contained here along with a button to show the database window for advanced administrators.

To make the button that shows the database window I needed to find a workaround – there doesn’t seem to be a built in function for doing this.  I invented a way of making it show with this VBScript:

DoCmd.SelectObject acTable, "tblMembers", True

This basically selects the table tblMembers, which by definition means the database window must be opened. I could use any other table in this with no different effect.

The switchboard is what shows when the librarian first opens the database.  Because of this I used images from Microsoft Clip Gallery and made it look attractive.  I also made the buttons large so they are easy to use.  When the user guide is completed the Help button will link to it.  The other buttons all open their respective forms.  I made it so this form opens when the database starts, and the normal database window is hidden.

This menu found under Tools > Startup, lets me set a custom name that goes in the titlebar, and lets me set options for restricting user access.

The administration button needs to have a password, so only proper librarians can access it and not anyone.  In order to make the InputBox show a password mask instead of plain text, I had to write a module that hooks text input and displays *s instead.  This is in Appendix A.  Here is the form code:


This made it ask for a password when clicked.


If the right password is entered, it opens administration. If the wrong password is entered or nothing it shows an error.   

For the backup button I had to write my most complicated piece of VBScript.  All the VBScripts are really just macros written in a more complicated way.

The code is explained by the comments in green.




After doing this I updated the Startup menu so that none of the default menus show, only the switchboard.  This is for the best security because the user cannot open anything other than what’s on the switchboard, and they need the admin password to get to the database window.  I also added an icon from the internet and made it so that when you hold Shift while opening, it displays the menus and database window, for troubleshooting.
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Creating Reports

Choose the table or query whose results you want showing in the report, and add the fields you want displaying.


This lets me select how I want to group my data.


...and group data by certain fields.

…and sort the records by certain fields, eg in ascending order or Member ID.

I made all my reports landscape so that more information could be fitted along one row.  The layout depends on what I want to display, but it doesn’t matter that much as on all the reports I have altered the layout later on in design view.

I also selected a theme.  All the reports generally follow the Soft Gray theme for continuity.


Finally I chose a name for the report.  If it was based on a query then I named the report the same as the query, except with rpt at the beginning instead of qry.


All these reports are in Appendix B.
This report shows all the books that are currently on loan, and the member that has it.



This report shows the books that are overdue for return, and the member that has them on loan. 
This is a special report that prints out member cards.  I used a different type of report wizard that is for producing labels.  I rearranged the fields and made some larger and bold to emphasize them.  The librarians can print a sheet of labels and cut them out for the students.


Testing

	Test No
	Purpose of test
	Test data
	Expected result
	Result

	1
	To see if the database accepts data correctly
	Enter a non-uniform telephone number in the members table
	The database will reject it with an error
	The text cannot by typed

	2
	To see if the database accepts data correctly
	Enter a non-validating date in the “date of birth” in the members table
	The database will reject it with an error
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	3
	To see if the database accepts data correctly
	Enter a non-validating postcode into the members table
	The database will reject it with an error
	The text cannot be typed

	4
	To see if the database accepts data correctly
	Enter a non-validating date in the “date of birth” in the members table
	The database will reject it with an error
	The validation rule produces an error

	5
	To see if the database accepts data correctly
	Enter an incorrect ISBN number in the Books table
	The database will reject it with an error
	The text cannot be typed

	6
	To see if the database accepts data correctly
	Enter a date in the future in the “Date Purchased” field in the Books table
	The database will reject it with an error
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	7
	To see if the database accepts data correctly
	Enter a URL that is not a web address in the website field in the Authors table
	The database will reject it with an error
	The text cannot be typed

	8
	To see if the database accepts data correctly
	The relevant fields in forms produce the same errors as the tables
	The same errors will be produced
	All the fields in forms act the same

	9
	To see if the queries function correctly
	Run qryBookOnLoan with a book I know is on loan
	The book shows as on loan
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	10
	To see if the queries function correctly
	Run qryBookOnLoan with a book I know is not on loan
	The book does not show in the results
	It does not

	11
	To see if the queries function correctly
	Run qryBooksNeverRented
	Books that have never been rented are shown
	They are

	12
	To see if the queries function correctly
	Run qryBooksOnLoan
	All the books I have entered as on loan show
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	13
	To see if the queries function correctly
	Run qryLateBooks
	A book I have purposefully made late shows
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	14
	To see if the queries function correctly
	Run qryMembersLateReturns
	Members I have purposefully made return late are shown
	They are

	15
	To see if the queries function correctly
	Run qryMembersNeverRented
	Members that I know have never rented a book are shown
	They are

	16
	To see if the queries function correctly
	Run qryMembersWithLoans
	Members that I know currently have loans are shown
	They are

	17
	To see if the queries function correctly
	Run qryRentalsInDays for all loans in the past 10 days
	Loans I know I have entered in the past ten days are shown
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	18
	To see if the queries function correctly
	Run qryReturns with a member ID of 5
	The loans that the member with ID 5 currently have are shown
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	19
	To see if reports work correctly
	Run the Books On Loan report
	See if the results are all books that are currently on loan
	The books are all currently on loan

	20
	To see if reports work correctly
	Run the Late Books report
	Check that a book I have purposefully made late is listed
	The same book from the query is listed

	21
	To see if reports work correctly
	Run the Member Cards report
	All the members are listed on readable cards
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	22
	To see if forms work correctly
	Click the buttons on the switchboard
	The buttons all lead to the correct functions
	They do

	23
	To see if forms work correctly
	Access the admin menu using the password box
	The password is accepted correctly and the form opens
	The password mask works and the correct password opens the form.  An incorrect password produces an error.

	24
	To see if forms work correctly
	Make a loan using the form
	The loan is saved correctly into the table
	The loan shows up in the table immediately

	25
	To see if forms work correctly
	Return a loan using the form
	The return is saved correctly into the table
	The loan is marked as returned in the table immediately

	26
	To see if forms work correctly
	Add a member using the form
	The member’s details are saved into the table
	The member’s details are saved to the table immediately

	27
	To see if forms work correctly
	Add an author using the form
	The author’s details are saved into the table
	The author’s details are saved to the table immediately

	28
	To see if forms work correctly
	Add a genre using the form
	The genre details are saved into the table
	The genre’s details are saved to the table immediately

	29
	To see if forms work correctly
	Add a book using the form
	The book’s details are saved into the table
	The book’s details are saved to the table immediately

	30
	To see if the database starts correctly
	Open the database like a normal user would
	The database should start with the switchboard and no menus or toolbars other than the essentials
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Evaluation
The evaluation comments I have made on these performance criteria are in bold.
1. The book fields that need to be recorded are:

a. Title

b. Author

c. Genre

d. Date entered into database

e. ISBN
This has been done correctly
2. The student details that need to be recorded are:

a. Surname

b. Forename

c. Date of birth

i. From this, the age and the year the student is in can be calculated
This was not done!  I decided it would take too much time
d. Code number

i. Sequentially assigned number
The memberID fulfils this function
3. The loan details that need to be recorded are:

a. Date loaned out

i. Can be used to calculate the date due back in
I did this in the form using the “default value: dateout + 7”.  This allows me to make a default loan period of 7 days and how many days it is overdue
b. Whether or not the book has been returned
I did this using a Logical Yes/No tickbox.  This allows me to find all books that have or have not been returned
4. There needs to be a query that searches for all the books that are overdue

a. Using the current date
It uses the current date by default
b. Another query allowing the date to be entered manually

i. Possibly integrate these together, so that the current date is automatically entered into the query input box but the user can overwrite it if they want a different date
This was not done as I decided if a book was late today, you could easily find out the date it was supposed to be returned!
5. There needs to be a query that shows the students that currently have books on loan
Done
6. There needs to be a query that displays all the books that are currently on loan
Done, although this is quite similar to no.5
7. There needs to be a way of searching through the books in the library

a. If the book is on loan or not
Typing in the name of the book shows whether it is on loan or not
b. What section of the library the book is in (sorted by genres)
This could not be accommodated!  However, you can easily find out the genre just by looking at the book record
c. Which books have been rented in the last x days
Done using a parameter query for all books after a certain date (today’s date – no of days)
d. Which books have never been rented out
Done – this took a long time to work out! It basically finds all the books that are on loan and then doesn’t display them
e. Which books have been rented out more than x times
I could not find an easy way of making this
f. Which books have been returned late in the last x days
I could not find an easy way of making this
8. There needs to be a way of searching through the students on the database

a. Which students have rented books but not returned them
The MembersWithLoans query satisfies this
b. Which students have never rented a book
The MembersNeverRented query satisfies this
c. Which students have never returned a book late
I could not find an easy way of doing this
d. Which students have rented more than x books
I could not find an easy way of doing this
e. Which students have rented less than x books
I could not find an easy way of doing this
f. Which students have returned books late or lost books
The query MembersLateReturns satisfies late books, but I did not build in any way of marking books lost
9. Basic searches that require no input need to be able to be completed within 2 seconds from opening the query to showing the final result
All these do show in less than 2 seconds provided the computer is not busy and the network isn’t saturated
a. Which books have never been rented

b. Which students have not returned books

c. Which students have never rented a book

d. Which students have never returned a book late

e. Which students have returned books late or lost books

10. More advanced searches that require a date or number to be input (parameter queries) should take no longer than 5 seconds to run
Provided the user can type at a reasonable speed, these all run in less than 5 seconds.  No inputs are very long
a. Which books have been rented in the last x days

b. Which books have been rented out more than x times

c. Which books have been returned late in the last x days 

d. Which students have rented more than x books

e. Which students have rented less than x books

11.  It should take no longer than 3 seconds more to view a report of any of these searches instead of a query result
Again, provided the computer and/or network link is not busy this is true

Performance Criteria – Form and Report specifications

12. There must be a main-menu form that shows when the database application is first launched
The switchboard fulfils this well
13. The main-menu form must be laid out well with all the important functions easily accessible
There are not too many buttons, and they are easily large enough for the user to click without any particular precision
14. There must be buttons that link to the main functions of the database from the main menu:

a. Loan a book Included
b. Return books Included
c. Administer loans

d. Administer students
These were both tied into one Administration menu
e. Reports Reports and Queries
f. Help Links to a digital copy of the userguide
g. Backup Runs the backup subroutine
h. Exit Clearly marked
15. The normal database editing window should not show up, so the user cannot change the technical parts of the database accidentally
None of the menus or toolbars that could allow the user to modify anything accidentally are shown.  This can be overridden by holding Shift at startup 
16. There must be a separate form for signing books out of the library
This is the returns menu
17. This form must have:

a. A field where the book’s code is entered, which finds the book in the table
This is above a book selection box
b. A field where the student’s code is entered, which finds the student in the table
This is the first field that is highlighted when the form is opened
c. Non-editable fields which show the above information (book details, student details)
These work fine
d. If possible, an image of the book cover
I tried to get the database to fetch the cover from Amazon.co.uk for a while, as I have seen other programs do similar in the past (for instance CD ripping programs finding cover art on amazon) but it proved to be too complicated
e. If possible, an image of the student from a school photo (to ensure identification)
This was somewhat overlooked, but could have been implemented!
f. The current date
This is automatically inserted into the form
g. The date the book will be due back if it is issued
This is automatically filled in on the form
h. A Complete Loan button that saves the loan into the loans table
This takes the form of a tickmark
i. A Cancel Loan button that returns the form to its original state
This looks like an undo button
18. The rental form must automatically blank out all the fields after a rental has been completed, so that the next rental can be carried out faster
When the save button is pressed the record is saved and all the fields are reset to their default values – e.g. Date out = today, duration of loan = 7 days
19. It must take no more than 15-30 seconds (depending on the speed the user types) to enter all the necessary information to rent out a book
Provided the user can type reasonably fast and use keyboard shortcuts like Tab this is easily achieved
20. There must be a form that enables the librarians to check books back in easily
This is the returns menu.  It is linked to from the switchboard so it is always easily accessible
21. This form must have:

a. A field where the code of the book is entered
Instead of this I decided to sort it by member.  The memberID is entered and this fetches all the outstanding loans for that member
b. A non-editable field that says the date this book is due back in
This is present along with the date the loan was made
c. A non-editable tick box that is ticked when the book is still in date and not ticked when the book is overdue
This is not needed if the date due back is later than today’s date, so it’s not included
d. A non-editable field that displays the name of the student
This is set so it doesn’t look like a field, so the user does not want to type in it by accident
e. A non-editable field that displays the year and form of the student
This is not present because I didn’t implement this feature into the tables
f. A button that confirms the book has been returned
This is a check button – that can be selected.  When it is selected, the logical Yes/No is ticked in tblLoans
g. A function that marks the book as returned after it has been checked in
The save button does this – and makes sure the user saves the record before closing the form
h. Possibly multi-line input so that lots of books can be entered then checked in all at once
I tried to add this but it proved too difficult.  Instead the user uses the record selectors at the bottom to select different loans from the same person
22. It must take no longer than 10 seconds to check a book back in to the database
Again, provided the user is good with a mouse they can easily mark a book returned in under 10 seconds
23. This form must automatically blank all the fields when the data has been saved so it is faster to enter the next book
Because the form shows the details for each member, it needs to be closed instead before another members’ loans can be returned
24. There must be a form for entering new books into the database
This is the “Add Books” form linked from the switchboard.  I made it as simple as possible so that it would not confuse the user
25. This form must have:

a. A field for the title of the book
This is present
b. A field for the author of the book
This is a drop-down list that the user selects the author from.  They can also enter the AuthorID
c. A field for the publisher of the book
This is present
d. A field for the year the book was published
This is not present – basically I forgot it in the design!
e. Possibly a field for a picture of the book
I tried to add this and make it fetch the image from the internet using ActiveX controls and Amazon.co.uk (who sell lots of books) but it proved too difficult. I decided not to make a manual entry as adding images for every single book would make the database get bigger on disk as more books are added!
f. A non-editable field that shows the ID code assigned to the book
This is at the top and the user cannot change it.  They write it inside the front of the book.
26. The user must be able to enter a new book into the database within 1 minute depending on their typing speed

27. The form fields must automatically blank when the data is saved so that it is faster to enter the next book

28. There must be a form for entering new students into the database

29. This form must have:

a. A field for the student’s forename

b. A field for the student’s surname

c. A field for the student’s form

d. A field for the student’s date of birth

e. A non-editable field that automatically works out the student’s age

f. A non-editable field that automatically works out the student’s year

g. A field for the student’s gender

h. A non-editable field that inserts the current date as “date joined”

i. A non-editable field that inserts the student’s randomly assigned code ID

30. It must take no longer than a minute to enter each student into the database depending on the typing speed of the user.

31. All reports must follow these specifications:

a. The date must be in the footer at the bottom-left

b. In the bottom-right, there must be a box that says “Page x of x”

c. At the top, there must be the title of the report

d. All reports must follow the same design

e. All reports must be easy to read

f. All reports must use text above size 12

g. All reports must be on A4 paper

32. There must be a report that shows all the overdue books

a. This report must use the query for overdue books (Criteria 4 details)

33. There must be a report that shows all the students that currently have books on loan

a. It must show the name of the student, then the books that they have on loan

b. It must fit as many students on each page as possible to save paper

c. It must be generated in less than 5 seconds

d. It must be optimized so that it can be opened many times a day

34. There must be reports that follow the query searches in criteria 7

a. There must be as few reports as possible but they must still perform all the searches in criteria 7, so the interface is not cluttered but still just as usable

b. All the reports must follow a similar design

c. The most important reports must be placed higher in the listing on the reports form:

i. Which books have been damaged by students

ii. Which books have been returned late in the last x days

iii. Which books have never been rented out

35. There must be reports that follow the query searches in criteria 8

a. There must be as few reports as possible but they must still perform all the searches in criteria 8, so the interface is not cluttered but still just as usable

b. All the reports must follow a similar design

c. The most important reports must be placed higher in the listing on the reports form:

i. Which students have rented books but not returned them

ii. Which students have returned books late or lost books

iii. Which students have damaged books

36. The reports for queries described in criteria 9 must be generated in less than 5 seconds as they do not require any user input

37. The reports for queries described in criteria 10 must be generated within 10 seconds as they require a date or number to be input

Performance Criteria – Design Options

38. All forms must follow a similar design:

a. Same colour scheme for backgrounds and text

b. Same design for all buttons

c. Date and time must always be displayed in the top-right corner

d. Username must be displayed in top-left corner if user-level security is implemented

e. The form the user is currently browsing must have an intuitive name that is clearly displayed so they don’t get lost

f. Similar size that fills most of the database window but will still be properly visible on lower screen resolutions

g. Have intuitive titles that show what the form is about but are easily referenced in code e.g. not “Form1” but “BookRentalForm”

39. All tables must follow a similar design:

a. Fields must have the correct data type and description set

b. Fields like Form must have a validation expression built in, so only B, R, O, K, F, I, E or L can be entered

c. Tables must have titles that are easy to reference in code and forms; not “Table1” but “Tbl_StudentDetails”

40. All reports must follow a similar design:

a. Have the date and the page number displayed clearly in the footer

b. Have the title of the report and the parameter query (if given) in the header

c. Follow a similar design template

d. Have intuitive titles like “Rpt_BooksOnLoan” instead of “Report1”

41. All queries must follow a similar design:

a. Same as table designs, except all parameter expressions and search rules must be filled in completely and descriptively
Appendix A: admin_open module
See comments for explanations
Option Compare Database

'The APIs used in this module - largely copied from the Microsoft website

'All this enables the database to hook text input and while the DB thinks it's

'Displaying the normal characters it's really displaying the mask character.

'The actual text is sent to the database in exactly the same way as normal text

'May not work on every version of Windows - Although it should, these are all core APIs
Private Declare Function CallNextHookEx _

Lib "user32" ( _

ByVal hHook As Long, _

ByVal ncode As Long, _

ByVal wParam As Long, _

lParam As Any) _

As Long

Private Declare Function GetModuleHandle _

Lib "kernel32" _

Alias "GetModuleHandleA" ( _

ByVal lpModuleName As String) _

As Long

Private Declare Function SetWindowsHookEx _

Lib "user32" _

Alias "SetWindowsHookExA" ( _

ByVal idHook As Long, _

ByVal lpfn As Long, _

ByVal hmod As Long, _

ByVal dwThreadId As Long) _

As Long

Private Declare Function UnhookWindowsHookEx _

Lib "user32" ( _

ByVal hHook As Long) _

As Long

Private Declare Function SendDlgItemMessage _

Lib "user32" Alias "SendDlgItemMessageA" ( _

ByVal hDlg As Long, _

ByVal nIDDlgItem As Long, _

ByVal wMsg As Long, _

ByVal wParam As Long, _

ByVal lParam As Long) _

As Long

Private Declare Function GetClassName _

Lib "user32" _

Alias "GetClassNameA" ( _

ByVal hwnd As Long, _

ByVal lpClassName As String, _

ByVal nMaxCount As Long) _

As Long

Private Declare Function GetCurrentThreadId _

Lib "kernel32" () _

As Long

 'Constants to be used in the API functions

Private Const EM_SETPASSWORDCHAR = &HCC

Private Const WH_CBT = 5

Private Const HCBT_ACTIVATE = 5

Private Const HC_ACTION = 0

Private hHook As Long

Public Function NewProc(ByVal lngCode As Long, _

    ByVal wParam As Long, _

    ByVal lParam As Long) As Long

    Dim RetVal

    Dim strClassName As String, lngBuffer As Long

    If lngCode < HC_ACTION Then

        NewProc = CallNextHookEx(hHook, lngCode, wParam, lParam)

        Exit Function

    End If

    strClassName = String$(256, " ")

    lngBuffer = 255

    If lngCode = HCBT_ACTIVATE Then 'A window has been activated

        RetVal = GetClassName(wParam, strClassName, lngBuffer)

        If Left$(strClassName, RetVal) = "#32770" Then 'Class name of the  Inputbox

             'This  changes the edit control so that it displays the  password character *.

            SendDlgItemMessage wParam, &H1324, EM_SETPASSWORDCHAR, Asc("*"), &H0 

'Mask all characters with *

        End If

    End If

     'This line will ensure that any other hooks that may be in place are

     'called correctly.

    CallNextHookEx hHook, lngCode, wParam, lParam

End Function

Public Function InputBoxPM(Prompt As String, Optional Title As String, _

    Optional Default As String, _

    Optional Xpos As Long, _

    Optional Ypos As Long, _

    Optional Helpfile As String, _

    Optional Context As Long) As String 
           'Define all the parts an InputBox normally uses, for semantics' sake

' The actual code that works this all out.  Written by me using examples from the internet

' Using Public Function so that the whole database has access

' This can be called by using InputBoxPM instead of InputBox

    Dim lngModHwnd As Long, lngThreadID As Long

     ' Handle any Errors due to HookProc> App hang

    On Error GoTo ExitProperly

    lngThreadID = GetCurrentThreadId

    lngModHwnd = GetModuleHandle(vbNullString)

    hHook = SetWindowsHookEx(WH_CBT, AddressOf NewProc, lngModHwnd, lngThreadID) 
           'The bit that hooks text input

    If Xpos Then

        InputBoxPM = InputBox(Prompt, Title, Default, Xpos, Ypos, Helpfile, Context) 
           'Make this InputBox an exact copy of the original InputBox

    Else

        InputBoxPM = InputBox(Prompt, Title, Default, , , Helpfile, Context) 
    End If

ExitProperly:

    UnhookWindowsHookEx hHook 'Remember to unload it all after the box is closed!

End Function
Appendix B: Printouts of tables, queries and reports
Returning a book to the library





Renting a book from the library





Take it to the counter





Present book and library card to librarian





Librarian’s job





Library card and book data correct?





No





Send student back or clear the problem





Yes





Chosen a book?





End





Put book in box with other books to be put back on the shelves





Remove card from ticket and put it back in book





Yes





No





Is the book on time?





No





Yes





Have they returned the right book?





Find student’s card in the index





Student brings book to the counter





Start





End





Put both cards in the big index in alphabetical order





Remove the card from the book and put it in the library card





Stamp date due back on the card in the book and in the paper sticker in the book





No





Pick a book





Start





Find out why the book is late / it’s the wrong book





Issue appropriate punishment e.g. detention





Problems with a paper-based system in the school library








Record security / safety








Ease of use








Record variety/ability





It only takes one person to drop the index and the whole thing has to be sorted out





The students can only rent as many books as they have library cards





Difficult to pick out books that are overdue





Very easy to lose cards, both the students library cards and the cards in the books





Difficult to find whether books are on the shelf or with a student





The stamps used in the books can become worn and unreadable over time





Books and cards can easily become separated from each other





There is no viable means of backup








Anybody can access the records if they want to








It takes a long time to check books in and out








There are no records of what books are in the library








It takes a long time for a librarian to find a book if a student wants it





When a new year of students arrives the librarian has to write out two cards for every student





If the librarians order a large amount of books at once, they have to just put them on the shelves





There are no records of who has rented the book in the past





Primary Key: ID


Foreign Key: ID





Input mask





Validation for URL





So we can order more books if we want





This is the number the students will use to identify themselves to the computer.





Input masks





Validation





Input masks





Validation





So we can check if the user has returned the book late





Members


MemberID





Loans


LoanID


MemberID, BookID











Take out





Books


BookID


GenreID, AuthorID








Taken on








Authors


AuthorID








Write








Genres


GenreID








Categorise








Black text = Primary Keys


Red text = Foreign Keys





This is the Authors table. It shows the fields and the data type for each field.  I will also show some examples of the input masks and validation.  These are entered into the box at the bottom of the above screenshot.  The printout of sample data is Print 1 in Appendix B.





Website








I will assign a new version number each time I make a major change





































































































Extension





Telephone No





Date Registered





Street





Area





Town/City





Postcode





House number





House Name / Flat Number





Date of Birth





Last Name





First Name





Student ID





 Main Menu





Member Control





 Quit Database





 Help





Brookfield Library Database








Help





Administer





Return books





Loan books





Brookfield Library Database





This is how I make all the tables.





To create the table you enter the fields in these columns – Field Name and Data Type.  The Data Type is the type of data that can be entered, for instance Text means a string of letters and numbers can be entered, and AutoNumber means that a non-repeating number is assigned to each new record.  I could enter a description for each field, but a) the field name is quite self-explanatory for most fields and b) the fields are all documented in the analysis and design sections.





This is the members table. Printout 5 in Appendix B





This is the loans table.  There are no input masks or validation rules. Printout 4 in Appendix B





This is the genres table.  There are no input masks or validation rules. Printout 3 in Appendix B





This is the books table. Printout 2 in Appendix B





After creating the tables I added some dummy data into them for testing purposes.  The data is probably not accurate, but is just there so I can check the queries, reports and forms work properly.





When I create a relationship I have to enforce referential integrity so that it links the source to the destination, eg if I enter a memberID in tblLoans it has to exist in tblMembers.





I can create a query either by using the wizard or in Design view.  The wizard is easier for simple queries as it shows the user pretty much exactly what to do but the design view is more powerful.























The wizard allows me to add fields from different tables into one query.























This screen allows me to choose between showing the full details of every record and just a summary of each one.





The final screen of the wizard lets me choose a name for the query and whether I want to run the query or go to design view to allow further customisation.











Below is the design view – it allows me to choose what order the fields appear in and any extra criteria I want to specify.














___________________________
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