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This report is produced to evidence the successful implementation of what is required for the assignment.  It will demonstrate the following initial design, implementation of successful queries and use of SQL, as well as additional MS Access functionality, user documentation, description of the database function, as well as offering conclusion and evaluation of said tasks as well as evidencing the studies via the appendices.
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[bookmark: _Toc44708393]Introduction

The City Book Store is looking to implement a database system, on their network, which will replace their current working procedures.  The system should be flexible, menu driven and be used by both Staff and Customers.
Customers should be able to place requests for books.
Staff should be able to place orders with suppliers, extract data for a newsletter detailing interesting stock, search for specific titles for customers, produce reports on availability, view ongoing customer orders, print relevant reports, administer customer details, administer book details and administer supplier details.
[bookmark: _Toc44708394]1. Planning

1.1 [bookmark: _Toc44708395]3NF

[1] Third normal form, is the final stage of a process created by Edgar Codd in 1970, to apply when setting up a relational database.  The purpose of the process is to eliminated duplicated data, by making each record unique, and protecting against errors.
This process starts at the First Normal Form (1NF), where data is  organised into tables and a primary key is chosen.  To reach the first normal form each table is worked through to ensure there are no duplicates.
We then move onto applying the Second Normal Form (2NF), which is the study of the data which will be held in the tables.  The idea is to look for repeating data, and identify what would repeat.  In the example of the book store, a book would be ordered many times.  Therefore, instead of having that book entered many times into the database, it would be stored once, and a relationship setup to reference that data from other tables.
Finally, we reach the This Normal Form (3NF).  This once again focuses on the data, but from the perspective of ensuring the data within a table is independent.  In the example of the City Book Store Customer First Name, and Book Title purchased would not be held in the same table, as many Customers could have the first name and this could lead to data inconsistencies.
[2] When referring to Bill Kent’s characterization of Codd’s definition of 3NF, Chris Date concluded that a helpful way of simplifying 3NF was
“Each attribute must represent a fact about the key, the whole key, and nothing but the key”


1.2 [bookmark: _Toc44708396]Visio Entity Relationship Diagram

Using the principles above, and the specification laid out by the City Book Store, the following Entity Relationship Diagram was mapped out.
[image: ]
By using Visio I was able to quickly map out, and update the theoretical tables of the database.  This then eased the application of 3NF, as it is much easier to amend the representation of the tables than in database creation software, as well as building the relationships in a single view.
The relationships between the tables were mapped out in the ERD diagram, using the crows foot notation [3].  As detailed in the website, and illustrated in the graphic below from there
[image: ]
The crows foot notation is used to describe how the relationship is used.  For example the “Tbl-Books” is connect to the “Tbl-Requests”.  A book can belong to many different requests, a request will be connected to 1 and only 1 book.
[bookmark: _Toc44708397]2. Creating the database

With the planning of the database created, Microsoft Access 2016 was ran to create the database.
[bookmark: _Toc44708398]2.1 Creating the tables

The first step in to achieve this was creating the tables as per the plan
[image: ]
2.2.1 Tbl-Books
Tbl-Books will contain the details of the various books the City book store has ordered
[image: ]
2.2.2 Tbl-Customer
Tbl-Customer will contain the details of the various customers which the City book store has
[image: ]
2.2.3 Tbl-Orders
Tbl-Orders will contain the details of Orders which staff have placed with suppliers, or after reviewing a customer request
[image: ]
2.2.4 Tbl-Requests
Tbl-Requests will contain information on the requests that Customers have raised by using the database system
[image: ]
2.2.5 Tbl-Staff
Tbl-Staff will hold the details of the employees of the City Book Store
[image: ]
2.2.6 Tbl-Supplier
Tbl-Supplier will hold the details of Book Suppliers which the City Book Store uses to order books
[image: ]
2.2.7 Other tables
The database contains other tables, which are used for look ups.  For example “Tbl-MethodOfContact” allows a member of the City Book Store to pick from a pre-defined list of contact methods. 
[image: ]
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[bookmark: _Toc44708399]2.2 Input Masks

When building the database, attention was given to input masks.  Input masks ensure that when data is entered into a field, it is done in the correct format[4].  For example, a post code entered as “0000000000000000” would be incorrect.  Using the mask as shown below
[image: ]
Would encourage the user of the system to enter something factual.
In this example
“>” converts all characters to uppercase
“L” means a letter must be entered
“A” means either a letter or digit can be entered next
“&&” means the following two characters can either be a character or a space
“a” the next entry can be a letter or digit
“0” forces a digit
“LL” final two letters must be entered
[bookmark: _Toc44708400]2.3 Setting the primary keys

Each table has to be created with a primary key, as noted by the key symbol
[image: ]  
A primary key is a field which contains a value that is unique in the table.  As each record has this uniqueness, it can be used to reference the entire record[5].  The best example of a Primary Key in the tables above is the ISBN number carried by books.  Every book which is printed, is assigned with its own unique number which can always be queried to retrieve a large amount of information on it.
[bookmark: _Toc44708401]2.4 Creating the foreign keys

Relationship databases allow data to be shared between tables.  This is done by looking up data across tables.  This is achieved by linking data in tables together by using a “Foreign Key”[6].  An example of this in action from this database, is when a customer creates a request in the database, and a member of the team takes ownership of it, they assign their “StaffID” to the record in the “Tbl-Requests”.  In “Tbl-Requests”, StaffID is a Foreign Key, which connects to the Primary Key of the same name in “Tbl-Staff”.
[bookmark: _Toc44708402]2.5 Creating the relationships

With the Primary keys and Foreign keys in place, the relationships between the tables could be built, as shown in the image below.  Once the relationships are in place, connected tables are able to combine data[7].
[image: ]

[bookmark: _Toc44708403]2.5 Populating with test data

With the structure of the database in place.  To make it workable a certain amount of test data was entered into the system.  Prior to the database being given to the customer, it would be recommended to remove this data.  Some of the test data I used in this database was generated by using the online tool generatedata.com.
[bookmark: _Toc44708404]3. Creating the queries

The next stage of setting up the City Book Store was to begin querying the data, to make the data entered by the staff usable to the business.  To do this, within MS Access, queries were created.  Queries simplify data management, while also allowing quick filtering, calculations  and automation tasks[8].
This database is powered by the following queries
[image: ]
Each one is designed to answer a specific task as raised by the customer.  For example “Publish a newsletter once every three months detailing current interesting stock”.  This is accomplished by using the query “Qry-InterestingStock”, which in turn uses the query “Qry-StockLevels”, which uses both “Qry-OrdersReciptedTotal” and “Qry-OrdersSoldTotal” against the table “Tbl-Orders” to keep a running list of what is in stock.  The following screenshots describe the various calculations and filters used to achieve this.
[image: ]
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The important parts to highlight in the queries are
[image: ]
Total : [OrderQuantity]-[SaleQuantity], which will display the answer of that sum within that new field “Total” each time the query is ran and Criteria
[image: ]
Which allows you to limit what data is displayed based on what is entered.  In this example it will be reduced to only showing “Receipted”[9].
[bookmark: _Toc44708405]4. Creating the forms

Forms are to tables and queries, what the graphical user interface is to the command prompt.  It makes it easier to get to the information the user of the system requires and if required aides in amending it safely[10].  The database contains the following forms
[image: ]

4.1 Frm-CheckStockLevels

[image: ]
As was the case with some forms, data input was not required.  For example the above Form, can be used by a customer to query the current stock levels of various books The City Book store has.  As a customer would not amend this data it is set as a read only form by changing the “Data Entry” to “No” in the “Data” tab of the “Property Sheet”
[image: ]
4.1 Frm-CustomerManagement

[image: ]
This form would be used by “Staff” to administer the customer table, “Tbl-Customer”.
4.3 Frm-CusomterRequests

[image: ]
This form would be used by Customers, to raise requests into the request table, “Tbl-Requests”.  As this form will be used to enter data, “Data Entry” was set to “Yes”.  When the form is then opened it opens directly in a new record.
4.4 Frm-CusomterRequestsOpen

[image: ]
This form will be used by Staff, to view Open customer requests.  They are then able to take ownership of the request by setting their StaffID against it and raising an Order.  Once complete and in the Order phase it can be closed.

4.5 Frm-OrderBooksForCustomer

[image: ]
This form is used by staff when fulfilling a request for a book from stock for a customer.
4.6 Frm-OrderBooksFromSupplier

[image: ]
This form is used by staff when raising an order for a book from a supplier.

4.7 Frm-SupplierManagement

[image: ]
This form is used by staff when administering suppliers.  It amends the suppliers table, “Tbl-Supplier”
[image: ]
This is the landing page for the database, and runs when the database is opened.  This is accomplished by setting the “Display Form” under the “Options” menu [11].  Customers are able to use this form, to answer questions they may have on stock, or raise a request with the team.
In the bottom left hand corner of the screen, there is a “Staff Menu” which can be accessed with the password “secret”.
[image: ]
This was set using the “On Open” trigger in design mode of the form
[image: ]
Using the “Code Builder”
[image: ]
And the following VBA
[image: ][12]
If the password is entered incorrectly, the form will fail to launch and take the user back to the landing page.
If the password is entered correctly, then the user wil be presented with the following staff menu
[image: ]
From here, the member of the team can carry out the required business functions.
[bookmark: _Toc44708406]5. Creating the reports

As requested by the business a variety of reports were created.   Reports pull data on request from the database and present them in the defined summary[13].
[image: ]
[image: ]
Rpt-InterestingBooks is built from the query “Qry-InterstingStock”, and would be attached to the three monthly news letter.
[image: ]
Rpt-StockLevels is built from the query “Qry-StockLevels”, and could be printed by staff from the Staff Menu to under take inventory or give to a customer.
[bookmark: _Toc44708407]6. Evidence of SQL

As is demonstrated in this report, queries power what can be done to the data in a relational database.  When using the menus within access, to build said queries, it is actually writing them in Structured Query Language (SQL)[14].  Using design view under the query menu in MS Access, one is able to “SQL View”
[image: ]
From here you can view the SQL behind a query you have created
[image: ]
Or author a query from a blank query.  For example the following query was created to create a table “Supplier”
[image: ]
SQL queries can be used to add data to existing tables, for example this append SQL command
[image: ]
[bookmark: _Toc44708408]7. Brief user guide

The user guide would be split between Customer and Staff
7.1 Customer Guide

[image: ]
If you would like to browse through what we currently have in stock, please use the “Check Stock” button
[image: ]
Use the following buttons to browse the books
[image: ]
The button on the right will take you back to the main menu
If you know the name of the Author, Publisher or Title of the book you are interested in, please enter it into the search sections
[image: ]
And hit the search buttons to the right
[image: ]
Alternatively, if you are after a particular book type you can select it from the drop down menu and then hit the search button to its right
[image: ]
Once you have identified the ISBN number of the book you wish to purchase please do so by using the Request a Book button
[image: ]
And then complete the form by entering or selecting ISBN, your CustomerID and the quantity you wish to receive.  If we can help you in any other way, or just want us to get in touch to discuss books please enter the query into “Anything else ?” and one of the team will contact you back.
[image: ]
If you wish to order multiple books, please use the “Order another book” button or once finished click the button on the right to return to the main menu.
Thank you for being a valued customer.
7.2 Staff Guide

From the landing page, please click the “Staff Menu” button to access the staff section
[image: ]
You will then be presented with the staff menu after entering the password “secret” in the password box
[image: ]
[image: ]
7.2.1 Query Customers

You can query information on specific customers types by using this section, clicking the described button will return customers of that type
[image: ]
“All Customers” will return the details of all customers in the data.
“Popular Customers” will return the details of all customers which are interested in popular books
“Collector Customers” will return the details of all customers which are interested in collectable books.
7.2.2 Query Books

You can query books from the “Book Queries” section, by clicking the described button.
[image: ]
“Interesting Books” will return all Collectable books and first editions.
“Stock Levels” will return the current stock levels of all books.  “Stock Levels Report” will give the same information but in a formatted report.
“Less Than 3” will return books which have a stock count of less than three and may indicate they need re ordering.
7.2.3 Booking Ordering

The book ordering section allows you to “Order Customer Books” and see what books are “Incoming Books” and will require receipting when they arrive.
[image: ]
If you click the “Order Customer Book” you will be presented with the following screen
[image: ]
Please complete “CustomerID”, “ISBN”, “SaleQuantity”, “SaleUnitPrice”, “StaffID” and the “Status” of the order.
Once happy click the “Close button” in the bottom right, or if required use the “Undo” button to undo your change.  If another order requires placing please use the “Order Another Book”.
7.2.4 Customer Administration

From the “Customer Administration” section you can use the menu to add new customers to the system, or change the record of current customers via the “Administer Customer Form” or access a list of “Open Customer Requests” which customers have raised using this system and need actioning.
[image: ]
From “Administer Customer Form”
[image: ]
New customers can be added using the “Add Customer” button, and the necessary detail entered.  CustomerID is generated from the first letter of the CustomersFirstName and the number of the record 
[image: ]
Customer detail can be browsed via the Previous or Next record button, or customers can be found via the “Find Customer”, details can then be amended.  If required a customer can be removed using the “Delete Customer”.  Once finished please use the “Close” button.
[image: ]
Open Customer requests can be taken ownership of from the “Open Customer Request” screen.  To do so place your “StaffID” in the StaffID column.  Please then proceed to action the request, either by contacting the customer, or ordering the book via “Order Customer Book” and once complete set the “Status” to “Closed”.  If for any unforeseen reason, a member of the team is unavailable and you are required to take ownership of a Customer Request, please change the “StaffID”.
7.2.5 Three Monthly Mailing List Section

As required by the business, every three months a news letter will be sent.  To generate a mailing list from the database, of those customer who are happy to receive this, and are interested in collectable books please use the “Generate Mailing List Collectors” button.  Their email addresses can then be taken into an email application.
[image: ]
The “Generate Mailing List Attachment Interesting Books” will produce a .pdf which can be attached to the email.
[image: ]
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If you would like to change anything in the database, it can be fully administered when running by holding the “Shift” key while opening it.
If you are in any doubt, or require additional assistance please reach out to me.
[bookmark: _Toc44708409]8. Conclusion and Evaluation

As demonstrated in this report, the City Book Store Staff and Customers would be able to meet the objectives set out in the introduction by using the provided documentation.  Through the required planning, of 3NF and ERD, this has been achieved by creating suitable tables, fields, foreign keys, relationships, queries, forms and reports.  Building upon this the database has been administered using a combination of tools such as SQL and VBA which is demonstrated, as well as other functionality such as calculations in a report, master and embedded forms, macro queries producing forms/reports and loading menus when opening the database.
Upon implementing this in the business, I would look at splitting the database.  This would allow it to be used by multiple users.  The back end, the table section, would be hosted centrally on the businesses network, while each computer used by either Staff or Customer, would house the front end, which contains the other sections such as queries, forms etc[15].
This was an enjoyable learning experience, which I will look to build upon.
[bookmark: _Toc44708410]8.1 Future work

In the future I need to investigate a way or correcting the crow foot’s diagram, as I was unable to change one side of the line to express exactly what was needed.
I need to remember that test data creation systems clash with data input masks.
On reflection, I believe the design could be optimised by combining the tables “tlb-requests” and “tbl-orders”.  This new table, “tlb-transactions” for example, has the potential to cut down on administration, for example it would remove the need for a member of the team to transfer a request to an order by inputting it again, instead a field could be changed.
[bookmark: _GoBack]I would be interested to improve the look and feel of the system, by creating more reports and forms, then calling these from the database menu.
A learning experience would be to look into the business aspect of the system.  For example, calculations around VAT, sales per customer, requests handle by each staff member etc.  I think that would be very beneficial.
I’d be interested in continuing to read and understand the database splitting part, and although I did do it as a test, it would be good to put this into practice, investigating other related topics such as the security that it brings and its strengths and weaknesses.
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