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Specification

Identifying the problem

Background on Problem


Mr. Jay of Data Line runs a software library where it is possible to borrow or buy software titles. His current system works on his keeping lists of his customers on paper and giving each of them a number, keeping lists of his CD and assigning each of them a number and a third list of which customer has which CD along with the date the CD is due back.


After discussing the current system with Mr. Jay, it is clear that when he started he never thought that one day he would have to work on such a large scale – and hence his system is becoming slow, unreliable and cumbersome. Every time a CD is purchased, he needs to find it on his list of CDs and cross rule a line through it. Every time a customer returns a CD, he has to find it on his rentals list (which is obviously in no particular order) and rule a line through the rental. This leads to lists with many ruled lines and it becomes very hard to follow and function through these lists.


Customers can either pay on the spot, weekly or both (sometimes on the spot and at other times ask to be billed / a deposit and the rest is credited).

User’s skill level


Mr. Jay says that he has wanted to go onto computer for a long time and has been toying with databases and knows a fair deal about them – he added that he would make the database himself if it were not for his current situation being so time consuming to maintain. Hence, Mr. Jay is competent with databases.

Data Line Policies


I asked Mr. Jay about the polices that he employs (such as the fines imposed on overdue CDs and so on) and I found the following:

· CDs are rented for 1 week

· After this there is a fine of 125% of the rental price

· If the CD is still absent after another week the customer is fined the price of purchasing the CD / or a set amount (Because some CDs do not have a purchase price).

· Customers are only allowed to have five CDs at any given time.

The Problem


Mr. Jay complains that the system is difficult to maintain and that billing his customers is nightmarish.

This is because of the immense amount of manual copying that is required, while Mr. Jay is organised, his method is hardly efficient. In order to keep his information and tables useful they need to be up-to-date and easy to read – this way Mr. Jay attempts to do this is through copying the tables out neatly once they begin to become saturated by rulings out and so on.

Invoicing his customers is tricky using his current method because it requires that he keeps a card for each customer and writes on it every time the customer makes a purchase. The hardship comes when deciphering the handwriting and when the last payment was in - in other words finding out exactly how much is owed is a bit messy.

Requirements

The finished database system must be able to:

· Allow customer details to be quickly added/changed

· Allow CD and Software title information to be quickly and easily inputted into the system

· Allow the cashier to quickly and easily record returned CDs and payments

· Allow the cashier to inform a customer about a CD in question, quoting prices to rent / purchase the CD along with technical specifications and content

· Allow the cashier to bring up a detailed list of software contained on the CDs

· Allow the cashier / customer to search for a CD or Software title by entering a search string

· Automate the processes of renting, purchasing and returns of CDs (as far as cataloguing information is concerned)

· Invoices should be automatically prepared, with no more than one customer per page. The invoices should be organised so that they are easy to read, and contains a summary at the bottom complete with a bulletin (a message from Mr. Jay to his customer, which is changed monthly)

Qualitative:

· Quick access to forms

· Simple and effective layout

· Useful error messages

· Fast and efficient

· Add/Update/Delete Customers Information

· Automate the renting/buying of CDs and display the price while doing so.

· Search for records on specific CDs or Items (contained on the CDs)

· Prepare/print invoices (including and fines that may be due)

Quantitative:

· No form should take longer than 20 seconds to load.

Form Specific Requirements:

CD Form

· The CDid should never be editable

· The CDid numbers should always carry on from the last (i.e. if #34 is deleted, and another record is created it must NOT get the #34 because otherwise archive keeping becomes complicated as references changes and thus data becomes useless.)

· The Update record button should make the saved data match that displayed in the form.

· The Reset Record button should make the data displayed match that saved in the database.

· When the update button is pressed the data in any displayed forms should also be updated (i.e. refreshed)

CD Search

· Typing in the CD-Name combo box should narrow the selection of the list to only those beginning with the inputted string.

· The Type of CD Combo should not be editable (i.e. The user should not be able to changes the selection from the pull down list)

· The Edit button should open up the CD form on the selected CD, ready for editing.

For the sake of time and space the rest of the requirements will be listed as tests, which practically means that me tests are effectively a checklist while designing as well as after.

Possible Solutions

A database is the obviously solution, but what type of database system? Perhaps a spreadsheet has all the required functions.

Spreadsheet:


Pros:

· Easy-to-update tables

· Tables are easy to read

· Tables are sorted automatically

· Calculations are done automatically

Cons / Limitations:

· Amount of data changes constantly and enabling a spreadsheet to work with varying amounts of data is both tricky to set up and to maintain smoothly.

· Data integrity is not maintained automatically

· Redundant data is often created when displaying information to the user.

Database Application Generator:


Pros:

· All the above

· Easy input of data through forms

· Data integrity is maintained through relations.

· The method of displaying output eliminates the creation of redundant data.


Cons / Limitations:

· More expensive (software)

· Harder to debug when an error occurs (I am certain that should an error occur Mr. Jay would attempt to fix it himself before taking any other means)

Available Software


Mr. Jay has Microsoft Office 2000 and Windows Me, which allows each of the above possibilities.

Available Hardware


Mr. Jay is using a high end PC to run his database, his computer is also used for demonstrating software, luckily his computer is an Athalon Thunderbird 750Mhz complete with 128Mb of RAM, a 20.4Gb hard disc and a screen depth of 1200x1600x32@75 which means it will cope with loading and unloading the database with easy.


I will be developing the system on an Intel Pentium III 700Mhz also with 128Mb RAM and a 10Gb hard disk drive running at a depth of 1024x768x32@85. This means that if the system performs on my development PC, it is more than ready for Mr. Jay


The hardware set up is optimal for creating a system that I will KNOW  work perfectly on Mr. Jay’s computer – testing can (conveniently) be done on this development computer.
Proposed Solution


Looking at the current system it looks almost perfect for conversion to a database system, and not just a spreadsheet. The high end PCs (they were at the time of writing!) give absolutely no worries about speed.


The finished system will be distributed to Mr. Jay on a CD-R with an autorun program of my on creation that will install the database, and make appropriate shortcuts where applicable.

On the next page is a rough dataflow diagram:



Below is the proposed structure of the database:

Tables:

CD (Information on CDs)

· ID

· Title

· Type

· Interface? (Autorun, Menu, Navigation etc)

· Price (Rent)

· Price (Purchase)

· Comment (associated info - i.e. serial numbers etc)

· Additional Comment (defects, known bugs etc = misc.)

CUSTOMERS (Information on Customers)
· ID

· First Name

· Last Name

· Title (Mr, Mrs etc)

· Billing Address

· Phone Number

· Email Address

· Number of CDs owed

· Amount (£) owed

ITEM DESCRIPTION (A stock table of all the software and on which CDs they are contained on)

· CustomerID

· ContactFirstName

· ContactLastName

· BillingAddress

· ContactTitle

· PhoneNumber

· EmailAddress

· CDsOwed

· CashOwed

TYPE OF ITEM (Holds all the possible categories of software, it is tabulated so easy updating by Mr. Jay)

· TypeOfItem

PENDING  (All outstanding payment will be collected in this table until payment is received and they can be archived)

· PendingID

· CustomerID

· CDid

· RentalID (if applicable) ( This is used for reference, as the rentalID will be on all invoices
· TypeOfAction (Rental, Purchase or Fine)

· DateRented (for Rentals)

· DateCompleted/Returned (for Rentals and Purchases)

· AmountDue ( This is required to ease the creation of queries

· AmountPaid

ARCHIVE  (All completed financial transactions will be move to this table for reference purposes)

· ArchiveID

· CustomerID

· CDid

· RentalID (if applicable) ( This is used for reference, as the rentalID will be on all invoices
· PendingID ( This is used for reference, as the Pending ID will be displayed on the Invoices

· TypeOfAction (Rental, Purchase or Fine)

· DateRented (for Rentals)

· DateCompleted/Returned (for Rentals and Purchases)

· AmountPaid

N.B. In the two above tables (Archive and Pending) RentalID is not linked to the Rentals table and is only used for reference (perhaps an issue arises over an old payment, the rental ID on the invoice can be used to resolve the situation).

SETTINGS (All the policies and generic settings are kept here for easy altering – things such as the fines induced, the amount of CDs allowed per customer and so on. No primary key is required for this table)

· NumberofCDsPerCustomer

· FinePercentage (the percentage of the rental price to be fined by)

· SetFine (fine imposed if there is no purchase price)

Forms:

CD SEARCH (Used for searching for specific CDs, to then rent out/sell or edit)
· CDid Textbox  (Auto assigned)

· Search by CDid button

· CD Name

· Type of CD

· Interface checkbox

· Price (Rent and Purchase)

· Comment

· Additional Comment

· “Edit” Button (for editing the CD)

· “Add Item” Button

CD  (This form is called by other forms to create/add/delete CD records)
· CDid Textbox  (Auto assigned)

· CD-Name Textbox

· Type of CD Combo

· Interface Checkbox

· Price (Rent / Purchase)

· Comment

· Additional Comment

· Update Record button (used to make all changes permanent by updating records)

· Reset Record (used to cancel any changes that were made)

CUSTOMERS (Called by other forms to add or edit customer records)
· CustomerID Textbox (Auto assigned)

· Contact First Name Textbox

· Contact Last Name Textbox

· Billing Address Textbox

· Contact Title Textbox

· Phone Number Textbox with input mask (format)

· Email Address Textbox with input mask (check for “@” and “.” characters)

ITEM DESCRIPTION (For editing item description data in ITEM DESCRIPTION table)

· CDid Combo – displaying CD-Name to aid searching and limit confusion

· Item Description Multi-line Textbox

· Item Type Combo (a pull down list that uses the data in the TypeOfItem table)

· Comment Textbox

· “AddCD” Button (open CD form)

· “Update Database” Button (updates records with new data)

· “Reset Record” Button (cancels any changes and does not update database)

ITEM SEARCH (The most used form, this should be a nice big form, with a good layout that displays all relevant data, whilst enabling the user to search by item. Once an Item had been looked up it should display the information about that item, the information about the CD it is contained on and whether the CD is in stock or not (and if not – who has it and when it is due back).

· Item description Combo (should be able to type in the box and be able to find the item that begins with the typed string)

· Type of Item Combo (displaying the type of item from a look-up table)

· Comment textbox (displaying the comment from the table)

· “Edit Item” Button (opens the Item Description form for editing on the relevant record)

· CDid Textbox (displaying the CDid)

· CD-Name Textbox (displaying the name of the CD)

· Interface checkbox (displaying in an easy-to-understand way whether the CD has an autorun or similar function which the user may use to navigate the CD).

· Price (Rent) Textbox (displaying the current price to rent the CD for a unit period (period specified in Settings table).

· Price (Purchase) Textbox (displaying the price (if applicable) to purchase the CD).

· Comment Textbox (displayed comment from CD table)

· Additional Comment Textbox (displaying the additional comment from the CD table)

· “Rent this CD” Button (that opens up the “RentCD” Form (see later)).

· “Edit CD” Button (opens CD form for editing on the relevant record).

· Large label at the bottom that shows whether the CD is in stock or if the customer has too many CDs in their possession not

RENTCD (Used to update the Pending table with information from the other open form(s))

· CD-Name combo (looked up using CDid from the calling form)

· Customer combo (as above)

· “CD Present?” checkbox (shows is CD is in stock, and if not disable the “Complete Transaction” button (see below)

· Price to Rent textbox (shows the price to rent for a unit period (specified in Settings table))

· Amount Given textbox (how much cash (is any) was given to the cashier)

· Change (the amount of change the cashier should give the customer)

· Credited (how much the customer’s account had been credited)

· “Complete Transaction” button (takes information from the above controls and appends it to the pending table using an append query.

RENTCD (Used to update the Pending table with information from the other open form(s))

· CD-Name combo (looked up using CDid from the calling form)

· Customer combo (as above)

· “CD Present?” checkbox (shows is CD is in stock, and if not disable the “Complete Transaction” button (see below)

· Price to Purchase textbox (shows the price to purchase for a unit period (specified in Settings table))

· Amount Given textbox (how much cash (is any) was given to the cashier)

· Change (the amount of change the cashier should give the customer)

· Credited (how much the customer’s account had been credited)

·  “Complete Transaction” button (takes information from the above controls and appends it to the pending table using an append query.

PAYINGIN (This form is used to input the amount received from customers, by entering the “CustomerID” and the amount received)

· “CustomerID” textbox (User types a number in here)

· “Amount Paid” textbox (User types the amount received in £s)

· “Next Customer” button (User pressed this to go to the next customer, and update the customer table at the same time – this system is used because it means that entering large amounts of payments becomes very easy, just Type CustomerID [Enter] Amount Paid [Enter] and that is one payment logged)

RETURNS (This form is used to input CDs that have been returned by using the CDid)

· CDid textbox (for typing the CDid in)

· “Next Return” Button

N.B. This form is so small and simple because the system will automate the rest – the rentals table will be looked up and the CDid will be found and hence the corresponding CustomerID. Once these have been found the Pending, Customer, Rentals and CD tables will be updated as follows:

· The rental record will be appended to the pending table

· The Customer record will be updated so that the CDs owed value is decreased by one

· The CD table will be updated to say that the CD is present

Reports

Reports will be run periodically, and all reports will be run at that time. (So, invoices and debt reminders will be created at the same time).

The overdue reports are conditional and therefore I need to run a query that will filter out the unnecessary records.

INVOICES

· Generates personalised custom reports.

· CDs borrowed (i.e. those that have been rented and now returned) (along with amount paid/due)

· CDs still owed (along with amount paid/due)

· CDs Purchased (along with amount paid/due)

· Total amount paid

· Total amount due

· An area for placing a note from Mr. Jay (a general note for instance “New item now in stock! Pre-orders ready for collection.” Etc)

Independent Third Party Implementation

Mr. Jay has a 333MHz Cyrix MII with 64Mb of RAM, 6Gb hard drive, CD-ROM drive (multi-read), Windows 98SE and Microsoft Office 2000. I am working between considerably more powerful computers – Pentium III class computers with 128Mb of RAM and more than enough disk space.

This means that I have to take into consideration a less powerful computer – which means practically I need to optimise things more thoroughly.

The system should be so that it will effectively perform well and maintain its ease-of-use when on a low-resolution screen; Mr. Jay runs his computer usually at 800x600x16bit.

I will also have to package the system so that it can be transferred and installed easily on Mr. Jay’s computer. I have an installer tool that will enable me to do this and create a shortcut on the desktop (as required by Mr. Jay). I have checked with Mr. Jay and he assures me that his CD-ROM drive is capable of reading RW-CDs; this will almost certainly be the choice of media.

Test Strategy


Once I have a system up and running, I will need to work on it and improve it until my basic system is exactly what Mr. Jay requires (as in the above specification). I will perform a series of tests (see below) that will test all aspects of my system, I will need to test it working with typical data, extreme data and erroneous data.

Typical Data Tests

For my typical data, I will enter 12 CDs, which will span all the different types of CD: 

· MP3

· WAV

· Game

· Music CD-DA

· Music CD-Extra

· Video CD, Super VCD

On these CDs, I will place items, some CDs containing very little (a minimum of one item) and some containing many different items. The test data will also incorporate many types of item – 

· Application (Design, Game, General, Music, Programming)

· Archive (Academic, Other)

· Driver

· Misc.

· Music (MP3, MP3 Album, Other, WAV Album, WAV)

· Plug-in (3D Max 2.5, 3D Max 3, Other, Photoshop)

· Utility
· Video (AVI, MPG, Other, Realplayer).
This data will be entered into the database, half through directly typing it into the tables, and the other half done by using forms that I would have created.

Checking Input Validation

I expect that the following information will be allowed and should cause no problems:

(Below is a sample of the list)

	CD-Name
	Type of CD
	Interface
	Price (Rent)
	Price (Purchase)
	Comment
	Additional Comment
	Present?

	U2 Collection
	Normal
	No
	£1.75
	£15.00
	
	
	Yes

	The Offspring - Conspiracy Of One
	Music (CD-DA)
	No
	£0.50
	£2.00
	
	
	Yes

	Nirvana
	WAV
	Yes
	£2.00
	£17.50
	DirectCD (UTP)
	
	Yes

	Metallica (Korax)
	MP3
	Yes
	£2.00
	£17.50
	Upto 1998
	Beginning to wear thin!
	No

	Blood II: The Chosen
	Game
	No
	£1.50
	£5.00
	
	
	Yes

	Total Annihilation
	Game
	Yes
	£1.25
	£7.50
	2CDs
	
	No

	MP3s (+Icons)
	MP3
	No
	£1.00
	£4.00
	
	
	Yes

	Feb2000 (part 2)
	Normal
	No
	£1.00
	£4.00
	
	
	Yes

	Shaggy: Boombastic
	Music (CD-DA)
	No
	£0.50
	£1.00
	
	
	Yes

	Macromedia Dreamweaver V 3.0
	Normal
	No
	£1.75
	£15.00
	
	
	No

	Damascus Collection Dec'99 (1)
	Normal
	No
	£2.00
	£5.00
	Disc 1
	
	Yes

	Damascus Collection Dec'99 (2)
	Normal
	No
	£2.50
	£5.00
	Disc 2
	
	Yes

	Carmegeddon TDR 2000
	Game
	Yes
	£7.50
	£20.00
	Third of the Carmegeddon Series
	
	No


In addition, the Item information that I plan to enter is:

	CDid
	Item Description
	Item Type
	Comment

	Blood II: The Chosen
	Blood II: The Chosen
	Application (Game)
	

	Nirvana
	Nirvana Music Collection
	Music (WAV)
	Missing "Unplugged in New York"

	Metallica (Korax)
	Metallica Music Collection
	Music (MP3)
	Upto 1998

	The Offspring - Conspiracy Of One
	The Offspring - Conspiracy Of One
	Music (CD)
	

	U2 Collection
	ACDsee 32 (with KeyGen)
	Utility
	

	U2 Collection
	U2: Boy
	Music (MP3)
	

	U2 Collection
	U2: Live Under a Blood Red Sky
	Music (MP3)
	

	U2 Collection
	U2: October
	Music (MP3)
	

	U2 Collection
	U2: Pop
	Music (MP3)
	

	U2 Collection
	U2: Rattle and Hum
	Music (CD)
	

	U2 Collection
	U2: The best of 1980- 1990
	Music (CD)
	

	U2 Collection
	U2: The Joshua Tree
	Music (CD)
	

	U2 Collection
	U2: The Unforgettable Fire
	Music (CD)
	

	U2 Collection
	U2: War
	Music (CD)
	

	U2 Collection
	U2: Zooropa
	Music (CD)
	

	U2 Collection
	Winamp 2.05
	Utility
	With MacWinamp Skin

	U2 Collection
	Kai's Power Tool 5.0
	Plug-in (Photoshop)
	

	Total Annihilation
	Total Annihilation
	Application (Game)
	

	MP3s (+Icons)
	Icons (Happy 98 etc - 8.7Mb)
	Archive (Other)
	

	MP3s (+Icons)
	Future Trance (Disk 1)
	Music (MP3 Album)
	

	MP3s (+Icons)
	Southpark Album (First One)
	Music (MP3 Album)
	

	MP3s (+Icons)
	The Best Ibiza Anthems (Disk 1 and 2)
	Music (MP3 Album)
	

	MP3s (+Icons)
	The Offspring (Pretty Fly Album - name?)
	Music (MP3 Album)
	

	MP3s (+Icons)
	The Offspring - Americana
	Music (MP3 Album)
	

	MP3s (+Icons)
	Weird Al Yankovic - The Food Album
	Music (MP3 Album)
	

	MP3s (+Icons)
	(Inner Circle) Da Bomb
	Music (MP3)
	

	MP3s (+Icons)
	(Jamiroquai) Virtual Insanity
	Music (MP3)
	

	MP3s (+Icons)
	(Madonna) Frozen
	Music (MP3)
	

	MP3s (+Icons)
	(Puff Daddy & Faith Feat) I'll Be Waiting
	Music (MP3)
	

	MP3s (+Icons)
	(Roxette) It Must Have Been Love
	Music (MP3)
	

	MP3s (+Icons)
	The Police - Every Breath You Take
	Music (MP3)
	

	MP3s (+Icons)
	(U2) Hold Me, Thrill Me, Kiss Me, Kill Me
	Music (MP3)
	

	MP3s (+Icons)
	(Cradle of Filth) Queen Of Winter
	Music (MP3)
	

	MP3s (+Icons)
	Baz Luhrmann - Everybody's Free (To Wear Sunscreen)
	Music (MP3)
	

	MP3s (+Icons)
	Capricorn - 20Hz
	Music (MP3)
	

	MP3s (+Icons)
	Chumbawamba - Tubthumping
	Music (MP3)
	

	MP3s (+Icons)
	Cranberries - Ode to my family
	Music (MP3)
	

	MP3s (+Icons)
	Eiffel65-Blue
	Music (MP3)
	

	MP3s (+Icons)
	Enya - Only If
	Music (MP3)
	

	MP3s (+Icons)
	Europe - The Final Countdown
	Music (MP3)
	

	MP3s (+Icons)
	Famous Bill
	Music (MP3)
	

	MP3s (+Icons)
	Go West
	Music (MP3)
	

	MP3s (+Icons)
	I want to get away - Lenny
	Music (MP3)
	

	MP3s (+Icons)
	It's Like That (Run DMC)
	Music (MP3)
	

	MP3s (+Icons)
	Killing Me Softly (Fugees)
	Music (MP3)
	

	MP3s (+Icons)
	Metallica - Mama Said
	Music (MP3)
	

	Feb2000 (part 2)
	Britney Spears - You Drive Me Crazy
	Music (MP3)
	

	Feb2000 (part 2)
	Ash - 1977
	Music (MP3 Album)
	

	Feb2000 (part 2)
	Eiffel65 - Blue
	Music (MP3)
	

	Feb2000 (part 2)
	Genie in a Bottle
	Music (MP3)
	

	Feb2000 (part 2)
	GooGoo Dolls - Iris
	Music (MP3)
	

	Feb2000 (part 2)
	Iraq (Bill Clinton Song to tune of "Beach Boys: Barbara Aunt"
	Music (MP3)
	

	Feb2000 (part 2)
	Metallica - Master of the Puppets
	Music (MP3 Album)
	

	Feb2000 (part 2)
	Moloko - Sing It Back (SS)
	Music (MP3)
	

	Feb2000 (part 2)
	Mr. Grieves
	Music (MP3)
	

	Feb2000 (part 2)
	Red Hot Chilli Peppers - Under The Bridge
	Music (MP3)
	

	Feb2000 (part 2)
	Robbie Williams - It's Only Us
	Music (MP3)
	

	Feb2000 (part 2)
	Stereophonics
	Music (MP3 Album)
	

	Feb2000 (part 2)
	The Matrix
	Music (MP3 Album)
	

	Feb2000 (part 2)
	Weird Al Yankovic - He got the wrong foot amputated (weirdal1)
	Music (MP3)
	

	Feb2000 (part 2)
	Stereophonics - Local boy in the photograph
	Music (MP3)
	

	Feb2000 (part 2)
	Stereophonics - Same size feet
	Music (MP3)
	

	Feb2000 (part 2)
	Stereophonics - Performance and Cocktails
	Music (MP3 Album)
	

	Macromedia Dreamweaver V 3.0
	Net Stores E-Commerce 3
	Plug-in (Other)
	Dreamweaver

	Macromedia Dreamweaver V 3.0
	Tango Objects for Dreamweaver
	Plug-in (Other)
	Dreamweaver

	Damascus Collection Dec'99 (1)
	Organic Art Deluxe
	Application (Design)
	ISBN 1-57971-166-9

	Damascus Collection Dec'99 (1)
	Adobe Photoshope 5.5
	Application (Design)
	PWW400R7106337-339

	Damascus Collection Dec'99 (1)
	Adobe InDesign 1.0
	Application (Design)
	EXX344R7032197-886

	Damascus Collection Dec'99 (1)
	Adaptec Direct CD 2.5d
	Utility
	

	Damascus Collection Dec'99 (1)
	Mijenix Fit-it Utilities 99
	Utility
	

	Damascus Collection Dec'99 (1)
	Ulead face Factory
	Application (Design)
	RAE90-905-93139, Pn A90-410-111

	Damascus Collection Dec'99 (2)
	Deep Paint 3D 1.0
	Application (Design)
	

	Damascus Collection Dec'99 (2)
	Kai's Super Goo SE (Special Edition)
	Application (Design)
	

	Damascus Collection Dec'99 (2)
	Guns N Roses
	Music (MP3 Album)
	

	Damascus Collection Dec'99 (2)
	Metallica
	Music (MP3 Album)
	

	Damascus Collection Dec'99 (2)
	Black Sabbath
	Music (MP3 Album)
	

	Damascus Collection Dec'99 (2)
	Ozzy Osborne
	Music (MP3 Album)
	

	Carmegeddon TDR 2000
	Carmegeddon TDR 2000
	Application (Game)
	


Assuming that typing is not the main bottleneck:

· Creating a CD should take no longer than 20 seconds – Ideally it should take <10 seconds

· Adding an Item should take no longer than 20 seconds per item – Ideally, it should take <10 seconds.

While I am entering this information, I expect that there will be no problems; there should be no errors as this is my example data. If there are any errors of any type, I will have to find the source of the problem and correct it.

All the above data is valid and should pass all the validation checks and should all fit in the allocated spaces.

I will try to input data that is incomplete (leaving parts unfilled) and the form should notice this and inform me that I need to fill in those areas.

I will try to input data that is erroneously long and the form should inform me to check it.

A very similar test will be done on all tables.

Checking Form Functionality

This test is to check that the forms will be able to cope with changing information in tables and will work once a record is changed or deleted. Also to check that the forms work in general –if they really do look up the information – check to see if anything is reported incorrectly and so on.

CD Search:

· Loading this form should take no longer than 20 seconds.

· When I click on the list and exhaustive list of all CDs should be displayed.

· The user should be able to type the beginning of the title of a CD and find it.

· I should be able to search for a CD by it ID number, and this should take no longer than 15 seconds.

· When the Add item button is pressed the add item form should be displayed, with the current CD already filled in.

· When the “Add Item” button is pressed and there is no CD selected, I expect a message to inform the user that they need to select a CD first.

· When the “Edit” button is pressed, I expect that the “CD” form well be opened with the CD record information already displayed in the form, ready for editing.

CD:

· Loading this form should take no longer than 10 seconds.

· The CDid should be displayed at the top, should not be editable and should be automatically assigned (never using the same id twice, because that would create bad references in archives)

· The type-of-CD combo should be a lookup.

· The price textboxes should have the “£” symbol in the price

· The “Update Record” button should update the “CD” table and should also refresh any open forms that contain CD information in it

· The “Reset Record” should revert to the data stored in the “CD” table

Item Search:

· Loading this form should take no longer than 30seconds 

· The “Item Description” combo box should display an exhaustive list of all items in the Item Description table.

· The “Item Description” combo box should be editable, so that the user can type the beginning of an item description and the list should shorten to only those that begin with the typed string.

· The “Type of Item” should be displayed, but not editable (as it would be in an ordinary combo box).

· The “Edit Item” button should open the “ItemDescription” form on the relevant item ready for editing.

· All the information about the CD that the item is on should be displayed in a frame (the information should be displayed as in the “CD” form.

· The “Rent this CD” button should open up the “RentCD” form with the appropriate CD selected (using the CDid)

· The “Edit CD” button should open up the “CD” form, ready for editing, with the relevant CD records displayed (using the CDid).

Item Description:

· The CDid combo should display the name of the CD that the item being edited is on.

· Typing in the CDid should narrow the list of names in the pull-down.

· Entering CDid directly should also be possible

· The “Item Description” textbox should be large for easy editing.

· The “Item Type” combo should have a pull down of all the data in the “Type of Item” table

· The “Add CD” button should open the “CD” form in add mode, on a new records ready for editing

· The “Update Database” button should save the data in the form to the tables

· The “Reset Record” button should revert the form data to that of the tables.

Rent CD:

· This form should take no longer than 5seconds to load.

· The CD-Name should be an exhaustive pull down that shows all titles and that the user can type in the initial string to narrow down the list as in all the above.

· The user should also be able to enter the CDid should they choose to do so.

· The Customer pull-down should also be an exhaustive list that the user can type in the initial string to narrow down the list as in all the above.

· The user should also be able to enter the CustomerID should they choose to do so.

· The “CD Present?” checkbox should not be editable and should only display whether the stock is in check, pulling this information from the CD table.

· The “Price to Rent” should also not be editable and should pull the information straight from the CD table.

· The “CDs Owed” textbox should display the number of CDs that the selected customer owes, pulled from the Customer table.

· Once the “Amount Given” has been entered, the change and credited textboxes should display, respectively, how much change the customer should be given (if they paid in the shop) and/or how much their account has been credited.

· The “Complete Transaction” button should depend on the values in the form. If the customer has more than X CDs (X=A value in the settings table), then the button will disable itself and a reason should be displayed as to why the button is disabled. If the CD is out of stock then the button should disable itself and display a reason.

Customer:

· The CustomerID should not be editable and should be directly related to the table.

· In the event that a record is added, the CustomerID should automatically be assigned, and should not be the same as a previous one (even if it is no longer in use).

· Contact Last, First, Address and Title should be editable and directly related to the Customer table – values in the form should be read from the table and the table should be updated with the form.

· The phone number textbox should use an input filter so that the error of typing in the number incorrectly can be minimised (at least due to missing or repeating an incorrect character)

· The email address should use a validation check that looks for the “@” and “.” characters.

Returns:

· The CDid combo box should be able to accept data that is in its list – this is because a form that accepts CDs that are not in the database (and hence have not been rented out) would be inappropriate

· The “Next Return” button should update the Customer table (decrease the number of CDs owed by one), update the Rentals table (move the record from the rentals table to the Pending table) and update the CD table (the present column should read TRUE for the CD’s record)
Realisation of Tables
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Above is the final structure of the database as far as tables are concerned. The settings table is not linked to any other table as all the references to it are contained in form code.

Suitability and Effectiveness

While creating the database, it was important to keep the end-user in mind – not only from the ease of use perspective but also from the practicality of the system. In other words, I needed to keep in mind that the system is intended for my client, Mr. Jay.


Obviously, enough I had to design this system to meet Mr. Jay’s requirements exactly. Considerations that I needed to make were general points that applied to almost every item in my database – point such as:

The Cashier Considerations:

· What information will the cashier require during normal operation?

· Is there any information displayed that is irrelevant to normal operation?

· Are there any controls that are irrelevant or useless in normal operation?

· Is the information displayed in a logical and easy to read format?

· Is it obvious what buttons do?

· Are error messages helpful to a person of average computer literacy? 

The Owner Considerations:

· How easily can the owner access the core tables for updating, should he prefer this more direct method to the forms?

· If the owner does decide to edit the tables, is it easy and obvious enough for them to understand at a glance.

· Can returns be entered and automatically processed quickly?

· Can invoices be printed automatically, with only one customer ever appearing on one page, with a header and all the summary information plus a bulletin (e.g. “The next edition of Encarta is being released in two weeks time, pre-order your copy now!” etc)

· Will the owner feel comfortable with and in control of the system? – This will ultimately determine their impression of quality of product.

The following pages contain how the above considerations have shaped and fashioned in the forms:

CD Search:
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Figure 1: The CD Search Form


The cashier uses this form for finding specific CDs so that their details can be looked up for a querying customer – the customer, upon hearing the CD details decides to rent the CD. Renting the CD is made possible using the “Rent this CD” button, which is disabled when the present checkbox is not ticked (see Figure 2).
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Figure 2: The "Rent this CD" button disabled

The enabling/disabling is done using the following, hand types code:

Private Sub Combo0_Change()

    'Set the text box to match the combo

    TxtCDid.Value = Combo0.Value

    If ChkPresent.Value = -1 Then CmdRentCD.Enabled = True Else CmdRentCD.Enabled = False

End Sub

Clicking on the “RentCD” button (when it is enabled) opens the “RentCD” form with the CD in this form already selected in itself using the following hand typed code (combined with some code from other modules):

Private Sub CmdRentCD_Click()

On Error GoTo Err_CmdRentCD_Click

DoCmd.OpenForm "RentCD", acNormal

Form_RentCD.SetFocus

Form_RentCD.ComboCD.Value = Me.Combo0.Value

Form_RentCD.TxtCDid.Value = Form_RentCD.ComboCD.Value

Exit_CmdRentCD_Click:

    Exit Sub

Err_CmdRentCD_Click:

    MsgBox Err.Description

    Resume Exit_CmdRentCD_Click

End Sub


All the data on the form is not editable, and is controlled by the system, displaying the data held in the CD table. In order to edit the information the user must open up another form, this is for simplicity and robust ability – it also has a bonus point that it prevents accidental changes in the data from occurring. This other form can be opened using the “Edit” button (see Figure 2), the code of which was generated using a wizard.


During normal operation the cashier will either select the CD from the pull-down list (in the event that the customer does not recall the name 100%) or by entering the CDid (in the event that the customer saw the CD in a catalogue or on a shelf). Doing this proved rather a lot harder than I had originally anticipated. The entire form needed to be linked to a record, and a record that could be changed by the user – for this reason I used a combo box with and SQL statement that pulled all the information needed in the form from the CD table.


The Combo0 control can be set by typing in the CDid box and pressing enter. The code below actually took a lot more thought than I had ever thought possible for something so simple – I could not make the Combo0 control be updated on the TxtCDid_Change event because that would mean that the focus would be shifted and hence numbers more than one digit could not be keyed in. After some experimentation and frustration I discovered that the solution I sought lay in the TxtCDid_LostFocus event; this occurs when the user presses enter or clicks elsewhere on the form, and hence means that they have finished keying in the number. The following line of code was used:

Private Sub TxtCDid_LostFocus()

    'This occurs when the user presses enter and the focus moves.

    'The first line of code is to make the CD combo change to the CDid

    'that was typed.

    Combo0.Value = TxtCDid.Value

    If ChkPresent.Value = -1 Then CmdRentCD.Enabled = True Else CmdRentCD.Enabled = False

End Sub

CD:
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Figure 3: The CD Form

This form is used primarily by the owner of the system, and not so much by the cashier. It is intended for updating and correcting CD information. This is a simple form created using a wizard, and then tailored and tweaked with the addition of two buttons. The CDid textbox is disabled as it is not editable and without a functional use – it is included it simple for cross-referencing and to keep the information displayed complete. A find button is not included as this form is accessed from the CD Search form (see previous).

The “Update Record” button is used to make the changes permanent and update the tables, it also closes the form and refreshes and other forms that are open, which display information about CDs using the following hand typed code:

Private Sub Form_Unload(Cancel As Integer)

If Form_CDSearch.Visible = True Then Form_CDSearch.Refresh

If Form_ItemSearch.Visible = True Then Form_ItemSearch.Refresh

If Form_RentCD.Visible = True Then Form_RentCD.Refresh

End Sub

 

One problem that was encountered while creating this form involved “Reset” button- it simple did not do anything useful and I could not figure out how to make it do what I wanted. My work around was simple to undo any typing that the user had done, and leave it to the user to close the form; and on reflection the current system is better than my envision system.

Another problem that tested my knowledge of MS Access was with displaying the CD prices (rent and purchase) – decimal places were not shown, the reason being that the data type in the CD table was “Long Integer” and not “Decimal”.

Customers:
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Figure 4: The Customers Form

This form is used whenever a customer record needs to be modified. When a new customer comes along and wants to rent a CD and can prove their address and name this form will be brought up. The new customer’s details can be entered – the customer’s ID is instantly displayed and automatically assigned. This is so the customer can be informed of their ID for future use (such as speeding up the rental/purchasing process because it saves time searching and typing out names).

The CustomerID textbox is not editable so that it cannot be tampered with (as this would cause serious problems) and is given the focus when the form loads so that clicking the Find button will search for the ID, as this is by far the most likely data to be sought.

The Delete record button brings up a confirmation messages before attempting to delete the record:
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Figure 5: Confirmation Dialogue

If the customer has outstanding payments or owes the shop any CDs, the record cannot be deleted:
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Figure 6: Records that have references to the Pending and Rentals tables in them cannot be deleted

However, references contained in the Archive table to customer records do not cause this problem because the referential integrity is not enforced in the Archive table. This was done because; while customers and CDs may come and go, having a record that can link, invoices to actual events may come in useful if there is ever a legal problem.

The “Add New” button simple displays a new blank record; it was included as a graphical button (despite the record navigation at the bottom having a button that performs a similar function) for the sake of consistency and so that the CustomerID textbox would be set the focus. This is to ensure the Find button can operate without any difficulties (like not having any field to search).

Item Search:


[image: image8.png]Item Description
Type of tem

Comment

Ttem Search

frusec (P3)
[opto 1958

€]

Fiice [Purchase)
Comment

Addiional Comment

E3=)
< ormation
prlits e —
Type of CD [MP3’ -
ntsce &
=
N |

§[775 =
[Urio 1388 o
[Begnring o wear il





Figure 7: The Item Search Form


This is effectively the item version of the CD search form, with the addition that it also displays the linked CD information. This is achieved by the following SQL statement, which is linked to the “Row Source” of the “Item Description” combo box.
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Figure 8: The Properties of Combo0

The full SQL reads:

SELECT [Item Description].[Item Description], [Item Description].[ITEMid], [Item Description].[Type of Item], [Item Description].[Comment], [CD].[CD-Name], [CD].[CDid], [CD].[Type of CD], [CD].[Interface], [CD].[Price (Rent)], [CD].[Price (Purchase)], [CD].[Comment], [CD].[Additional Comment] FROM CD INNER JOIN [Item Description] ON [CD].[CDid]=[Item Description].[CDid] ORDER BY [Item Description].[Item Description];

And is derived from including all the fields of the CD and the ItemDescription tables:
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Figure 9: The SQL builder window

Each other control on the form is then linked to this SQL statement via a reference to a column of the SQL in the “Control Source” row of its properties:
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Figure 10: The Properties of TxtTypeOfCD

Resulting in:


[image: image12.png]CD Information

CDName Metalica [oran)

Type of CD MiPs =




Figure 11: A working control

The “Edit Item” button open the “Item Description” form (see below) on the current Item in editing mode.

The “Rent this CD” and “Edit CD” buttons perform exactly the same actions as in the CD Search form.

Item Description:
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Figure 12: The Item Description Form

This form is used when new items are added to a CD – this is usually going to be the system owner and not a cashier, hence the form is differs slightly from other similar forms, for instance there is no “Add Item” button because there is one in the record navigation – only it is not labelled. The system owner is competent enough to use this system, and large buttons would most likely patronise him! (Mr. Jay is just like that...!).

This form is called from the “Item Search” form and hence it has the “Update” and “Reset” buttons.

The workings and code of this form are almost identical to those of the CD form. The record navigation buttons have been left visible in this form (unlike in the CD form) because, in normal usage at Data Line, the Items for an entire CD will be entered all at once, therefore these record navigation buttons are needed.

The “Add CD” button opens the CD form in add mode on a blank record, using some code generated by a wizard.

RentCD:
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Figure 13: The Rent CD Form


This form is the most important of all the forms – this one automates the updating of tables when a CD is rented. This form can be accessed from the “CD Search” and “Item Search” forms and in these cases the CD is already selected, if it is used on its own it is possible to find the CD from a pull down list, or type the first few letters of the CD to narrow the list down. 

However entering the name would be slow, cumbersome and unprofessional-looking for the cashier. Hence, the ability to enter a CDid number has been implemented –not only will this make the entering of CDid’s faster and look more professional while doing so, but it also has the very important function of being able to enter a CDid from a catalogue and instantly check availability.

When a CD is not available (which may occur when a customer attempts to rent a CD he saw in the catalogue, but it has already been rented out), an error message is displayed and the button becomes disabled:
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Figure 14: When a CD is not present the bottom half of the form displays an error

If the customer owes more than the number of CDs stated in the “NumberOfCDsPerCustomer” field of the “Settings” table then the button is disabled and a different error message is displayed:
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Figure 15: When the customer owes more than specified in the Settings table the above is displayed

When the cashier enters the amount that the customer handed them (which would be 0 if they were going to be credited) the change due, or amount they will be credited is calculated and shown in the fields below. These values are useful to the cashier and are used in a query, which will be mentioned later.

Below is the code that is used to make this form work, all of the below is hand typed – I have omitted the automatically generated code for the button.

The code below is the validation process that is triggered when either combo box changes (the other combo box simply runs this code).

Private Sub ComboCD_Change()

On Error Resume Next

'Before the If.. Then.. Else.. clause

'Set the text boxes to match the combos

TxtCDid.Value = ComboCD.Value

TxtCustomerID.Value = ComboCustomer.Value

'Then run the validation process

ChkPresent.SetFocus

    If ChkPresent.Value = True Then

        'NB CDAllowance is a hidden textbox (behind the CDCombo) which

        'reads the NumberOfCDsPerCustomer from the form record source

        'which is the Settings Table

        CDAllowance.SetFocus

        NumCDsAllowed = CDAllowance.Text

        TxtCDsOwed.SetFocus

            If TxtCDsOwed.Text < NumCDsAllowed Then

                CmdComplete.Enabled = True

                CmdComplete.Caption = "Complete Transaction"

                LblStatus.Caption = ""

            Else

                CmdComplete.Enabled = False

                CmdComplete.Caption = "Customer owes too many CDs"

                LblStatus.Caption = "Customer owes too many CDs"

            End If

    Else

        CmdComplete.Enabled = False

        CmdComplete.Caption = "CD not present"

        LblStatus.Caption = "CD not present"

    End If

End Sub

Below is the code that is run what the ComboCustomer is changed.

Private Sub ComboCustomer_Change()

    'Run the code for when the CD Combo is changed

    '(because that code takes both combos into account)

    ComboCD_Change

End Sub

Below is the code that is run when the TxtCDid textbox loses the focus, i.e. when another control is selected

Private Sub TxtCDid_LostFocus()

    'This occurs when the user presses enter and the focus moves

    'The first line of code is to make the CD combo change to the CDid

    'that was typed. The second is to run the code that updates the buttons

    'and so one

    ComboCD.Value = TxtCDid.Text

    ComboCD_Change

    TxtCustomerID.SetFocus

End Sub

Below is the code that occurs when the TxtCustomerID loses the focus – it is just the customer version of the above code.

Private Sub TxtCustomerID_LostFocus()

    'This occurs when the user presses enter and the focus moves

    'The first line of code is to make the Customer combo change to the CustomerID

    'that was typed. The second is to run the code that updates the buttons

    'and so on

    ComboCustomer.Value = TxtCustomerID.Text

    ComboCustomer_Change

    ChkPaid.SetFocus

End Sub

Below is the code that is execute when the TxtAmountGiven textbox loses the focus, it determines whether change is due, or how much to credit the customer’s account.

Private Sub TxtAmountGiven_LostFocus()

TxtAmountGiven.SetFocus

AmountGiven = TxtAmountGiven.Text

TxtPriceToRent.SetFocus

PriceToRent = TxtPriceToRent.Text

If AmountGiven >= 0 Then

    If AmountGiven > PriceToRent Then

        TxtChange.SetFocus

        TxtChange.Text = AmountGiven - PriceToRent

        TxtCredited.SetFocus

        TxtCredited.Text = ""

    Else

        TxtCredited.SetFocus

        TxtCredited.Text = PriceToRent - AmountGiven

        TxtChange.SetFocus

        TxtChange.Text = ""

    End If

Else

End If

If CmdComplete.Enabled = True Then CmdComplete.SetFocus Else TxtCDid.SetFocus

End Sub

The processing is done when the CmdComplete button is clicked, a bit of generated code run three queries: an append query that takes values from the form and adds them to the appropriate field in their respective tables; an update query that changes the “Present?” status of the CD to FALSE, another update query that adds the amount due onto the customer’s record while also increasing the number of CDs that that customer owes ad another which adds the information to the Pending table.
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Figure 16: The Update Customer query

This query updates the CdsOwed field in the customer table to whatever it was “+ 1”. The CashOwed is updated to whatever it was “+ the price to rent in the RentCD form”. The CustomerID criteria identify the record to be updated.
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Figure 17: The CD no longer present update query

This query simply identifies the correct record to be updated through the criteria that link to the open RentCD form and then changes the records “Present?” field to FALSE.
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Figure 18: The Append Pending table query

This query appends a row to the Pending table. The CDid field is appended to include the CDid in the RentCD form, the CustomerID likewise; the “TypeOfAction” field is appended to “Rental”. The DateRented is appended to the current date (according to the system clock) and the “AmountPaid” is the “PriceToRent” on the RentCD form.

The “AmountPaid” is simply the cost for that CD because this field will be used to generate the invoices. The name is misleading, but it is too late to change at this time. I have been through many variations of this query process and have had to re-think it a number of times.

Purchase CD:
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Figure 19: The Purchase CD Form


This form is identical to the last one, except it does not check how many CDs the customer currently owes (hence is it not on this form), and it (obviously enough) works on the price to purchase - not rent.


All the queries and code are the same except for all references to “RentCD” have been replaced with referenced to “PurchaseCD”. In addition to this, the “Purchase(Form>Table)” append query has the TypeOfAction as “Purchase” and not “Rental”.


I do not believe these forms to be different enough to call for all the code and queries to be explained again.

Returns:
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Figure 20: The Returns Form

This form is designed to be very quick and easy to use. The function of this form is to automate the return of a CD rental. The pull down list is limited to show only the CDids that appear in the Pending table. By entering the CDid the customer and rental can be deduced and hence all can be updated.

· The customer’s record is changed so the CdsOwed is updated to reflect the CD return

· The Pending table is updated to show the date that the CD was returned on (and hence show that it has, indeed, been returned)

· The CD record is updated to show that the CD is once again present.

This is all done through the update query below. To make things easier for the user, pressing enter when typing in the number is the same as clicking the button.
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Figure 21: The UpdateReturns Query

The above form has three criteria that must be satisfied to ensure that only the correct records are updated:

· The “Date Completed/Retuned” must be blank – this ensures that the CD has not already been returned and/or to ensure that the CD is not “returned” twice as this would make the customer table  inaccurate (it may end up reporting that the customer owed “-1” CDs!)

· The CDid needs to match that typed in the form, obviously enough.

· The “TypeOfAction” needs to be “Rental” – this is in case the CD has been sold and was incorrectly entered into the form.

The following is updated as follows:

· The “Date Completed/Returned” in the “Pending” table is updated to today’s date (according to the system clock)

· The “CDsOwed” in the “Customer” table is updated to be one less than it was (through the expression: [Customers]![CDsOwed]-1 )

· The “CDPresent?” field of the “CD” record is updated to be “TRUE”

Paying In:


[image: image23.png]& Pagingln : Form [ [=] B3
?/Mfing In
e
P —

Next Customer




Figure 22: The PayingIn form


This form is used to enter payment that has been received into the system. It is designed to be simple and easy. When the customer id and amount received have been entered, clicking on the “Next Customer” button will run the query below which updates the customer table to reflect the amount received.
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Figure 23: The UpdatePayingIn query


The CashOwed field in the Customer table is reduced by the amount specified in the form. The CustomerID criterion is to ensure that only the relevant record is updated.

The Invoice
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Figure 24: An invoice - ready to be sent

The above invoice is made by the following:
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This report reads all the information it needs using an SQL statement in the form’s record source:
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Figure 25: The SQL used to query the necessary data for the invoice

The information is then displayed in the format seen on the previous page – the invoice is split into sections, Rentals, Purchases and Fines.

Unfortunately, the fining mechanism has not been implemented yet, due to a lack of time and inexperience.

Hardware Note

A note about hardware requirements that I have noticed since I tried my database out at home, the screen resolution here is only 800x600x32@85 but many forms (RentCD and PurchaseCD most noticeably) do not fit on the screen correctly. However, Mr. Jay’s computer is able to cope with the higher screen resolution and so this does not pose a problem.

The GUI (Graphic User Interface) Menu System
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 Figure 26: The Main Switchboard

The user is presented with the above when the database is opened – the toolbars and menus of MS Access have been hidden so as not to confuse the cashier (who will most likely be inexperienced in databases).


All the cashier need to is make a selection from the above list; which contains the most used forms.

Figure 27: The Manual Editing Switchboard
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The above switchboard is used much more rarely; its purpose is to make correcting errors possible. Perhaps a rental was made, but the customer realised that they had brought the wrong CD to the counter – it can be correct this way.


Ideally using the above should never be necessary, but it is always better to have the option, should there be cause to use it.
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Figure 28: The Maintenance Switchboard

 
The above switchboard is used less often, most likely near closing time or just after closing time, before lockup. This switchboard grants access to editing the CD, 
Item and Customer records. It is also used to enter the Payments that have been received and the Returns that have occurred.


The invoices can be previewed on the screen by pressing “Prepare Invoices” and can then be printed as needed.

Final Testing


Throughout the development of this system I have tested every object and form briefly as I created and tweaked them individually. All that remains to be done is to test the system as a whole and ensure that most (and hopefully all) of the bugs are found and dealt with before I gave the system to Mr. Jay to check.

CD Search

	Test Performed
	Expected Result
	Actual Result

	Loaded Form
	Should take no longer than 20 seconds
	As Expected

	Clicking on the CD-Name combo
	An exhaustive list of CDs is displayed and all of related information is displayed in the rest of the form
	As Expected

	Typing in the CD-Name combo
	The list should be narrowed down to only those beginning with the typed string
	As Expected

	Typing in a number and pressing enter in the CDid textbox
	The corresponding CD should be selected in the CD-Name combo and all of related information is displayed in the rest of the form
	As Expected

	Attempt to change details in other form control
	Details cannot be changes
	As Expected

	Clicking the Edit button
	The CD form should be opened on the relevant record, ready for editing
	As Expected

	Clicking the Add Item button
	The Item Description form is opened on the relevant record, ready for editing.
	The form opens, but is blank.

	Corrective Action: Fixed incorrect code to read: “stLinkCriteria = "[CDid]=" & Me![Combo0]”

	Clicking the Add Item button when there is no CD selected
	An error should inform the user to select a CD first
	A blank form is presented

	Corrective Action: Added code that checks whether a CD is selected, and displays an error message if appropriate.
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	Clicking the “Rent this CD” button
	The RentCD form should open, with the relevant CD selected.
	As Expected

	Entered typical data as listed previously
	No errors
	As Expected

	Erroneous Data: Entering a CD-Name that does not exist in the CD-Name combo
	List displayed of possible CDs
	As Expected

	Erroneous Data: Entering a CDid that does not exist into the CDid textbox
	No information displayed and CD-name selected ready for editing.
	As Expected

	Extreme Data: N/a
	N/a
	N/a

	Searched for a CD
	Results should come up within 10 seconds
	As Expected


All of the preliminary tests have been carried out successfully, and in addition, the tests derived from my experience that I gained while creating this database have been satisfied too.

CD:


	Test Performed
	Expected Result
	Actual Result

	Loaded the form
	Forms loads in under 10 seconds
	As Expected

	Attempted to edit the CDid
	Should be unable to do so, with not resulting error`
	As Expected

	Clicked on the Type Of CD combo
	All list of possibilities should be displayed
	As Expected

	
	The prices should have “£” signs in them
	As Expected

	Click “Update Record” button
	The database should be updated to contain the values displayed in the form; and the form should then close

Any open forms that show CD information should be refresh to reflect changes
	As Expected

As Expected

As Expected

	Click “Reset Record”
	Should make the displayed information match that saved in the database
	As Expected

	CD record deleted, and then recreated
	The CDid should not be replaced (i.e. if record #34 were deleted, and then another record was created, it would NOT be #34 – rather it would follow on from the last record in the table)
	As Expected

	Created a new record for a CD
	Entering information should take less than 20 seconds
	As Expected

	Entered typical data as listed previously
	No errors
	As Expected


All of the preliminary tests have been carried out successfully, and in addition, the tests derived from my experience that I gained while creating this database have been satisfied too.

Item Search

	Test Performed
	Expected Result
	Actual Result

	Loaded form
	Should take no longer than 30 seconds
	As Expected

	Click on the “Item Description” combo
	An exhaustive list of the Items should be displayed
	As Expected

	Typing in the “Item Description” combo
	The list should be narrowed to only those that begin with the typed sting
	As Expected

	
	The other controls should not be editable
	As Expected

	Clicked on “Edit” button
	The Item Description form should be opened on the relevant Item, ready for editing
	As Expected

	Clicked on “Edit” button without selecting an item first
	An error to be displayed informing the user to select an Item first
	The error is incomprehensible

	Corrective Action: Added an If… Then…Else…clause that has an user-friendly error message: 
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	Clicked the “Rent this CD” button
	The RentCD form should be opened with the relevant CD already selected, ready for input
	As Expected

	Clicked the “Edit CD” button
	The CD form should be opened with the relevant CD record displayed, ready for editing
	As Expected

	Searched for an Item
	Result should be displayed within 10 seconds
	As Expected

	Entered typical data as listed previously
	No errors
	As Expected


All of the preliminary tests have been carried out successfully, and in addition, most of the tests derived from my experience that I gained while creating this database have been satisfied too. The incomprehensible error was corrected.

Item Description

	Test Performed
	Expected Result
	Actual Result

	Clicked the CDid combo
	An exhaustive list to be displayed
	As Expected

	Typed in the CDid combo
	The list to narrow
	As Expected

	Typed CDid in directly
	The CD combo to be updated to show the name of the CD which was referred to
	As Expected

	Clicked on the “Type Of Item” combo
	A list of all the values in the TypeOfItem table to be displayed
	As Expected

	Clicked the “Add CD” button
	The CD form to open in add mode on a blank record.
	As Expected

	Clicked the “Update Database” button
	The values in the form to be saved to the table, and the form to close
	As Expected

As Expected

	Clicked the “Reset Record” button
	The values in the form to be reverted to the saved values in the table
	As Expected

	Created new record
	Should take less that 20 seconds to enter new information
	As Expected

	Entered typical data as listed previously
	No errors
	As Expected


All of the preliminary tests have been carried out successfully, and in addition, the tests derived from my experience that I gained while creating this database have been satisfied too.

Rent CD:

	Test Performed
	Expected Result
	Actual Result

	Loaded form
	Should take no longer than 5 seconds
	As Expected

	Clicked on CD-Name
	An exhaustive list to be displayed
	As Expected

	Typed in CD-Name
	List to be narrowed
	As Expected

	Entered CD-id directly
	CD-Name to be updated
	As Expected

	When a CD is selected (either of the above)
	The Price to Rent and the Present? field to be updated appropriately
	As Expected

As Expected

	Clicked on Customer Name
	An exhaustive list to be displayed
	As Expected

	Typed in Customer name
	List to be narrowed
	As Expected

	Entered CustomerID directly
	Relevant CD selected in Customer Name
	As Expected

	When a Customer is selected (either of the above)
	The CdsOwed should be updated to show the related field in the Customer table
	As Expected

	
	The price to rent is not editable, nor is the present? field editable
	As Expected

	Entered an amount of money in the AmountGiven (i.e. 7)
	The change and credited should be updated. (Change is the amount given is more than the price, and credited if it less)
	As Expected

	Entered an erroneous amount of money in the AmountGiven (i.e. –1)
	An error should be displayed
	No error – corrected as in above case

	Entered an extreme amount of money in the AmountGiven (i.e. 123)
	A warning should be displayed
	No warning – corrected as above

	The CD selected is not present
	The button is disabled
	As Expected

	The Customer owes too many CDs
	The button is disabled
	As Expected

	
	The Change and Credited textboxes are not editable
	As Expected

	Clicked Complete Transaction button
	CD, Pending and Customer tables to be updated appropriately
	As Expected

	Renting CD from open form to transaction complete
	Should take less than 10 seconds
	As Expected

	Entered typical data as listed previously
	No errors
	As Expected


All of the preliminary tests have been carried out successfully, and in addition, most of the tests derived from my experience that I gained while creating this database have been satisfied too. The same problem as in previous forms occurred – a lack of useful error message output that is tailored to the user’s needs.

Purchase CD:

	Test Performed
	Expected Result
	Actual Result

	Loaded form
	Should take no longer than 5 seconds
	As Expected

	Clicked on CD-Name
	An exhaustive list to be displayed
	As Expected

	Typed in CD-Name
	List to be narrowed
	As Expected

	Entered CD-id directly
	CD-Name to be updated
	As Expected

	When a CD is selected (either of the above)
	The Price to Purchase and the Present? field to be updated appropriately
	As Expected

As Expected

	Clicked on Customer Name
	An exhaustive list to be displayed
	As Expected

	Typed in Customer name
	List to be narrowed
	As Expected

	Entered CustomerID directly
	Relevant CD selected in Customer Name
	As Expected

	
	The price to purchase is not editable, nor is the present? field editable
	As Expected

	Entered an amount of money in the AmountGiven (i.e. 7)
	The change and credited should be updated. (Change is the amount given is more than the price, and credited if it less)
	As Expected

	Entered an erroneous amount of money in the AmountGiven (i.e. –1)
	An error should be displayed
	No error – corrected as in above case

	Entered an extreme amount of money in the AmountGiven (i.e. 123)
	A warning should be displayed
	No warning – corrected as above

	The CD selected is not present
	The button is disabled
	As Expected

	
	The Change and Credited textboxes are not editable
	As Expected

	Clicked the Complete Transaction button
	The CD, Customer and Pending tables to be updated appropriately
	As Expected

	Selling CD from open form to transaction completed
	Should take less than 10 seconds
	As Expected

	Entered typical data as listed previously
	No errors
	As Expected


All of the preliminary tests have been carried out successfully, and in addition, most of the tests derived from my experience that I gained while creating this database have been satisfied too. The same problem with error messages as in previous tables.

Customer:

	Test Performed
	Expected Result
	Actual Result

	Loaded form
	Should take no longer than 10 seconds
	As Expected

	Attempted to edit Customer ID
	Not possible
	As Expected

	Added new customer
	ID automatically assigned
	As Expected

	Phone number entered is too short
	The form should display clearly that the number is too short, by an “_” where a digit is omitted
	As Expected

	Phone number entered is too long
	Should not fit on form – no error
	As Expected

	The email address entered does not contain both the “@” and the “.” character
	Error should be displayed informing the user that ones of these characters is missing
	As Expected

	Click Find button
	The Find dialogue box should be displayed, ready to search the last object that has focus
	As Expected

	Click the “Add New” button
	The form should display a blank record, ready for editing
	As Expected

As Expected

	Click the “Delete Record” button
	An confirmation message should be displayed
	As Expected

	Created new Customer record
	Entering information should take less that 10 seconds
	As Expected

	Entered typical data as listed previously
	No errors
	As Expected


All of the preliminary tests have been carried out successfully, and in addition, the tests derived from my experience that I gained while creating this database have been satisfied too.

Returns:

	Test Performed
	Expected Result
	Actual Result

	Loaded form
	Take no longer than 5 seconds
	As Expected

	Clicked on CDid combo
	An exhaustive list of all Pending rentals
	As Expected

	Typed in a CDid in the combo
	The CDid should be allowed and selected
	As Expected

	Typed in a CDid that is not in the Pending table and/or is not a rental
	The combo should not accept this – displaying an error as well.
	No error – corrected as in above cases

	Clicked Next Return button
	Pending table, customer table and CD tables to be updated appropriately
	As Expected

	Returning a CD through the form 
	Should take less that 5 seconds
	As Expected

	Entered typical data as listed previously
	No errors
	As Expected


All of the preliminary tests have been carried out successfully, and in addition, the tests derived from my experience that I gained while creating this database have been satisfied too. Again, the error message problem occurred.

PayingIn:

	Test Performed
	Expected Result
	Actual Result

	Loaded form
	Should take no longer than 5 seconds
	As Expected

	Entered Customer ID
	Should accept is valid, and display an error if not.
	As Expected

As Expected

	Entered Amount
	Should accept if within the range 0 < amount < 50 (in £s), and display a warning if not
	As Expected

As Expected

	Clicked the Next Customer button
	The customer table should be updated.
	As Expected

	Paying In through form
	Should take less than 5 seconds
	As Expected

	Entered typical data as listed previously
	No errors
	As Expected


All of the preliminary tests have been carried out successfully, and in addition, the tests derived from my experience that I gained while creating this database have been satisfied too.

Evaluation


The effectiveness of the individual forms of my solution have been assessed previously, now it is time to look briefly at how well my solution performs as a system and moreover how well it met the specified requirements.

The finished database system must be able to:

· Allow customer details to be quickly added/changed

The customer form does this conveniently and quickly.

· Allow CD and Software title information to be quickly and easily inputted into the system

The Item Search/Description and CD (Search) form so this effectively.

· Allow the cashier to quickly and easily record returned CDs and payments

The Returns form does this very quickly and easily

· Allow the cashier to inform a customer about a CD in question, quoting prices to rent / purchase the CD along with technical specifications and content

The Item Search and CD Search form do this effectively.

· Allow the cashier to bring up a detailed list of software contained on the CDs

This has been overlooked; creating a form that has a filter, which shows only items on a certain CD, would overcome this.

· Allow the cashier / customer to search for a CD or Software title by entering a search string

This is possible, but the string is limited to the initial characters, and hence is not as functional as it could be

· Automate the processes of renting, purchasing and returns of CDs (as far as cataloguing information is concerned)

This has been done effectively in the RentCD and PurchaseCD forms

· Invoices should be automatically prepared, with no more than one customer per page. The invoices should be organised so that they are easy to read, and contains a summary at the bottom complete with a bulletin (a message from Mr. Jay to his customer, which is changed monthly)

This has been achieved in the Invoice report, but the bulletin from Mr. Jay will be implemented by him, at his request. However the fining system has not been implemented and is not functional – due to a lack of time and experience.

Qualitative:

· Quick access to forms

The switchboard does this in an effective way, although it could be colour coded for easier layout.

· Simple and effective layout

All forms are as self-explanatory as possible. I believe this has been satisfied.

· Useful error messages

As seen in the testing, these have been added and tell the user exactly what caused the error, and how to avoid it.

· Fast and efficient

I am proud and pleased that my solution had not problem with the speed tests, it is fast, and it is efficient.

· Add/Update/Delete Customers Information

As mentioned previously, the Customer form enables the user to do this

· Automate the renting/buying of CDs and display the price while doing so.

Again, as previously this has been achieved.

· Search for records on specific CDs or Items (contained on the CDs)

As above, this has been partially satisfied. It could be done better, and be more functional and useful to the customer.

· Prepare/print invoices (including and fines that may be due)

This is functional, but not does not wholly satisfy the requirements – it fal short in its lack of functionality as far as fines are concerned, in other words it does not display or calculate fines.

Quantitative:

· No form should take longer than 20 seconds to load.

This has been satisfied in all form.


With the exceptions of the Invoice system and the searching for records, this has been satisfied. Searching for specific details is possible with the Find buttons, but it is not laid out easily enough to be classed as easy.


The main fall is the lack of support for displaying all items on a specific CD. This would have most likely proved very useful to Mr. Jay and I regret that I did not solve this.


However, I believe that the system is a vast improvement on the previous, paper-based system. It is much faster, almost completely automated and it manages accounts and CD databases (value like present and so on) effectively without the need for much understanding from the user.


Mr. Jay has tried the system, and while he agrees with me that the drawbacks are annoying, he does not see them as critical and is pleased that I have done the “hard bit” for him. I will now quote a perfect summary from my last encounter with Mr. Jay:


“Look, the system does all the accounts and it manages all the CDs – it works and it is useful. Stop worrying about the details.”


I have to disagree on the basis that I, the software developer, should worry about all the details to make my product as efficient, as functional and easy-to-use as possible.

Limitations


The limitations of the system are as follows:

· The system is not capable of renting more than one CD out at a time, in other words a customer renting 4 CDs will have to wait while all the information is entered in 4 times, and then the cashier will have to calculate manually how much it will cost in total.

· The system cannot process fines at this time, this still needs to be done manually.

· The system does not automatically archive past rentals, and as such, the invoices will contain items that have already been invoiced in the past.

· The invoice does not show precisely where the total due comes from, the number is pulled from the Customer table and hence is would be difficult to trace the roots of a mistake in the total due.

· If a CD mistake is made while renting, purchasing, returning a CD or inputting payment received, it is not easily undone.

· Deleting an Item causes the next record to be on the previous CD (i.e. CD1 contains ITEM1 and CD2 contains ITEM2, you delete ITEM1 from CD1 and now ITEM2 is on CD1)

Other than the above, the system is fully functional. If I were commercially producing this for money, I would definitely address the above before handing my project over to my client. 

User Documentation


This manual is split into to main sections:

· The Basics

· Troubleshooting

The Basics is a simple and brief guide that will enable you to get to grips with the system without any prior experience with database systems.

Troubleshooting is a brief look at the most common problems and their solutions and workarounds.

The Basics


To start the system please double-click the DataLine.mdb file, if you chose to install the software using the automatic installer on the CD, there should be a shortcut on the desktop. 
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Figure 29:  An example desktop shortcut


Once the database is open and running, you should be presented with the following screen:
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Figure 30: The menu screen of the database


If you are not presented with this screen but see something resembling the one below then please see the troubleshooting guide – if you see nothing like above or below please see the contact section (page on page 62

 PAGEREF _Ref510957315 62).
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Figure 31: The database opened in design mode

Managing Customers

On the main menu screen click on 
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 and you will be presented with another menu screen:
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Figure 32: The Maintenance Menu

Click the 
[image: image38.png]| AddEdit / Delete Customer



 button to bring up the Customer form.

Adding a New Customer
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Figure 33: The Customer Form


Click the “Add New” button and you will be presented with a blank form, simply fill in the details as appropriate and close the form by clicking the “Close” button.

Edit a Customer’s Details
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Figure 34: The Customer Form


In order to edit a customer’s details you need to find their record first. Suppose that you know the customer’s ID then you would click on the ID number and then click on find, for the customer name you would click on the customer’s name and then click find etc.
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Figure 35: The Find Dialogue Box


The above dialogue is displayed. Type in what you are searching for (depending on which field you are searching; type in their name if you are searching the name field) and either press enter or click “Find Next” button. The record you seek should now be displayed. Press the close button to close the dialogue box.


An alternate way of finding a record is to use the record navigation buttons at the bottom of the form. The buttons (from left to right) do the following:

Go to First record, go to previous record, go to next record, go to last record and add new record.


Please note that the record number displayed in the record navigation area is not the same as the customer ID, although it is common for these to coincide. 


To edit the displayed information simply type in the new values and press the close (
[image: image42.png]


) button.

Deleting a Customer


Find the record to be deleted as explained in “Edit a Customer’s Details” on page 58.


Then click on the Delete button.
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The following message will be displayed asking you to confirm your decision:
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Figure 36: A confirmation message

Click “Yes” if you are sure, or click “No” to leave the record as it stood.

Managing CDs


On the main menu screen, click the 
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 button then click the 
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 button.


This form works in a very similar way to the Customer form.

Adding a CD
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Click on “Insert” in the menu bar, and choose “New Record”, then fill in the details and close the form by pressing the close (
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) button.

Editing a CD

Find the CD to be edited by using the Find dialogue box (press CTRL + F to bring it up at any time) or use the menu bar:
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Once you have found the CD you wish to edit, do so, and then close the form by pressing the close (
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) button.

Alternately, use the main menu screen, select Find CD, using this form you can find CD information, and edit it by clicking the edit button; when you are done changing the details of the CD click the “Update Database” button.

N.B. clicking on Edit will bring up another form where the information about the CD can be altered and the database updated - note that if the name of the CD is changed the CD (in it's new name) will have to be selected from the drop-down list in the CD Information form.
Deleting a CD

Find the record you wish to delete and then do so by using the menu bar:
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Alternately, use the main menu screen, select Find CD, then once you have found the CD use the menu bar (as illustrated above) to delete the record.

Managing Software Items (on CDs)


On the main menu screen press the 
[image: image52.png]_| Maintenance



 button and then on the next screen press the 
[image: image53.png]| Add/Edit/ Delete software item



 button.

Adding Software Items
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Figure 37: The Software Item form


Click the “New Record” button (
[image: image55.png]


) in the record navigation buttons and then choose a CD to place the software item on (either using the pull down list or typing the CDid in the box labelled “#”) and then fill in the details, once done either add another or close the form.


Pressing the “Add CD” button will open the CD form ready for the details of a new CD to be added.


Pressing the “Update Database” button will save the record, and then close the form.


Pressing the “Reset Record” will undo any typing that you may have done since the last time you saved the record.

Editing Software Items


Use the menu bar to bring up the find dialogue box as in all previous examples. Then change the details and either close the form or press the “Update Database” button.


Alternatively, use the main menu screen and select “Find a software Item” and using this form find the item, and edit it by clicking the “edit button”, when you are done editing click the “Update Database” button.

N.B. If the Item Description is opened from the ItemSearch form pressing enter in the last text box attempts to create a new (blank) entry on the CD. Your changes will not have been lost, simply click on Update Database.

N.B.II. When adding a CD from the Item Description Editor please note that the newly made CD must be selected from the drop-down list in the Item Description Editor.

N.B.III. When moving between records in the Item Description form the CDid textbox will not update itself.

Deleting Software Items


Find the record to be deleted in the same manner as done previously, then use the menu bar (Edit > delete record) to delete the record.

Known Issue:


Deleting a record will change the next record to be on the previous CD. (i.e. you delete ITEM1 from CD1 and you will then see ITEM2 is now on CD1, whether it should be or not.)

Renting Out / Selling CDs


As both of these forms work in very similar ways, they shall be explained together. Use the main menu screen to select either 
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 or 
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.
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Figure 38: The RentCD form (almost identical to the PurchaseCD form) 

Explanation of the error messages:

CD NOT PRESENT: The CD is out of stock; it has been either sold or rented out.

CUSTOMER OWES TOO MANY CDs (RentCD form only): The customer currently has the maximum number of CD in their possession, and is not allowed to rent another.

Return of CDs


At the main menu screen select the Maintenance button and then at the next screen select “Enter returned CDs”. Simply enter the number of the CD that has been returned and click the button or press enter twice. Repeat until all returned CDs have been satisfied. Then close the form by clicking the close button.

Paying In


At the main menu screen select the Maintenance button and then at the next screen select “Enter returned CDs”. Simply enter the customer id and the amount received and click the button. When you are done click the close button.

Invoices

At the main menu screen select the Maintenance button and then at the next screen select “Prepare Invoices”. The invoices should appear. To print them press the print button in the menu bar.
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Fining customer has to be done manually by using the “Edit Tables Manually” button and then opening the Pending table and adding the details in manually. Corrections to amounts due can be done by editing the customer table, and any errors in CD information (details about the CD or even if the CD is present or not) can be edited through the CD table.

Troubleshooting

When I start the database, I do not see the main menu screen


Click on Tool, Startup and ensure that the form Switchboard is selected as the startup form. If this is not the cause of the problem, please consult MS Access’s online help – failing that contact me (see page 64).

I cannot delete a customer record; I keep getting the error below:
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Figure 39: The customer deletion error

This is because there is still a record in the Pending table which refers to the customer, this is either because the customer still owes some CDs or payments, or because the pending record has not been moved to the archive – to correct this please use the main menu and do the following:

· Click “Edit Table Manually”

· Click “Edit Pending Table (Invoice)”

· Find the record that had a reference to the customer’s ID

· Delete this record

Now try deleting the customer’s record again. If there are further problems please contact me (see page 64).

I cannot delete a CD record; I keep getting the following error:
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Figure 40: The CD deletion error


This is because there are items of software on this CD, according to the record in Item Description. First please remove all items on the CD as described in “Deleting Software Items” on page 62.

The Return CD form does not allow me to enter the CDid of a certain CD… why?


This is because the CD does not appear in the Pending table, either through an error or through manual deletion, please edit the Pending table manually, or adjust the CD table manually.

 The invoices are incorrect – they show old items on them

Please use the “Edit Tables Manually” and adjust the pending table to change the invoices. To delete a row in the table, select the row and press the delete key.

Glossary

	Word
	Meaning

	Dialogue Box
	A windows which is called to perform a simple task, and then disappears.

	Form
	A window that is part of the database. Usually used to input data for processing.

	Record
	In the case of this system, a record is the details of a particular item (i.e. a customer’s details are kept in the customer’s record)


Contact

I can be contacted at anytime by any of the following methods:

Em@il: rob_meerman@hotmail.com or meermanr@oratory.co.uk
Telephone: 
England: +44 (0) 1491 680297 (and ask for Robert Meerman)



Cyprus: +357 (6) 652025 (and ask for Robert Meerman)



Other: (one2one mobile) +44 (0) 795 100 5742

ICQ:
37099562

Snail Mail:
Robert Meerman,



Faber House,



The Oratory School



Woodcote, Nr. Reading



RG8 0PJ



United Kingdom

CD Table





Customer Table





Shelves of CDs





Customers





Stock  Check





Apply for membership





Customer Rentals / Purchases / Returns





Cashier





CD, CUSTOMER and PENDING


Tables updated





CD, PENDING and CUSTOMER Tables updated





CD, CUSTOMER, PENDING Tables updated





Rentals





Purchases





Returns





Invoiced at end of month





Not  (necessarily) Invoiced





The heart of the system is the cashier, as it is involved in all processes.





Payment Received from customer





CUSTOMER table updated and data moved from PENDING to ARCHIVE





Real World Objects





Error handling routine





Opens form, focuses it and then makes the controls’ values match.





Combo0





TxtCDid





Combo0





When this is not ticked the button at the bottom is disabled and an error is displayed.





Error





Disabled Button





ComboCD





TxtCDid





ComboCustomer





TxtCustomerID





ChkPresent?





TxtCDsOwed





CmdComplete





LblStatus





TxtPriceToRent





TxtAmountGiven





TxtChange





TxtCredited





Price to Purchase





No #CDsOwed





Title + First + Last





The invoice is divided in to sections





Opens the form:





RentCD





PurchaseCD





CDSearch





ItemSearch





Opens Maintenance Switchboard





Open Manual Editing Switchboard





Closes the database





Opens the table:





CD





Customers





Pending





Goes to the above Switchboard





Opens the form:





CD





ItemDescription





Customer





PayingIn





Returns





Displays Invoice Report





Goes back to Initial Switchboard





The “Add New” button





The “Close” button





The “Close” button





The “Find” button





The record navigation buttons





This is what is being searched





This is what you are searching for





The “Find Next” button





The record navigation buttons





Select CD using these





Select customer using these





Enter the amount that the customer paid in shop.





Click this to Rent / Sell the CD





Error message is displayed here.
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