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1.0 [bookmark: _Toc8048433]Planning
Planning is key to the good implementation of a seamless database, from the data flow to the entity relationship diagram (ERD) [1] and even the design and flow of the forms. After establishing the data flow and tables needed, through sketches and whiteboard (see figure 1), 
[image: ]
Figure 1 - Whiteboard Data Table Design

the next stage was checking the normalisation. This was done using all the fields in one table and running through the process from 1NF (normal form) through to 3NF. [2]
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Figure 2 - Full table with all fields
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Figure 3 - Tables to 1NF
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Figure 4 - Tables to 2NF
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Figure 5 - Tables to 3NF
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Figure 6 - Additional Tables
Following this process, and using the normalised tables created, an ERD was finalised.
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Figure 7 - Original ERD Design
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Figure 8 - Final ERD Design
It was key to then check the relationships between the tables and ensure their integrity. Although having the good plan and design in place, it is always worth keeping a flexible approach to be able to change what may not work or may work better.
2.0 [bookmark: _Toc8048434]Implementation
Once the plan is in place, the database is created, as per brief, using Microsoft Access. Initially the tables have been formed using programming with SQL. Some adjustment was made to the fields of the tables to allow for lookups through the design mode.
[image: ]
Figure 9 - Example Of SQL in MS Access
Once completed, it is possible to show the relationship diagram and test the integrity of its relationships. Test data is then generated to populate the tables so that they can be fully tested, and queries can be produced.
The next stage is to produce the queries necessary for the requirements of the brief. It is important to form the queries correctly as to enable the lookups needed through table relationships. From the queries, the tables and reports can be generated based on the needs. It is important at this point to ensure the naming conventions are used, Tbl for table, Qry for query, Frm for form etc. The reports and tables are generally lookups for the information needed. Within Access, this was done using the form wizards, creating buttons for navigation and operation, removing visuals such as navigation bar, and positioning the layout. Each form was generated, as per the brief, to allow the user to navigate through the information, create records and lookup data. For things like customer ordering, it was best done using an embedded form, to allow stock entry. The calculations were also included to allow for line totals and grand total. Finally, a main menu was created and set to open when Access is opened to allow smooth operation for the user.
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Figure a0 - Query Creation in MS Access
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Figure 1b - Form created from query in MS Access
[image: ]
Figure 1c - Main Menu in Access
3.0 [bookmark: _Toc8048435]Testing
Whilst testing through the forms and lookups, it was evident that the consistency was needed through the queries. Some changes were made for this. It was also evident that some of the table fields needed to be changed and some field properties were needed to be changed, to lookup / combo boxes for example. By doing this it allowed a smoother operation and navigation of the database. These changes were made as testing was carried out throughout the build.
Once the database was complete, all functions and operations were tested to ensure navigation was smooth, data entry was possible, all tables gave correct data, and the integrity of the data was intact.
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Figure 1d - Example of button testing
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Figure e - Example of form testing
4.0 [bookmark: _Toc8048436]Conclusion
The smooth operation and integrity of a database is important. It is vital to ensure a good plan through data flow diagrams and entity relationship diagrams, ensuring the relationships are correct. Queries are the backbone to the navigation, with forms being built from these.
To improve this database, exploration of the database security would be undertaken, ensuring that the data integrity was maintained through authorisation and accountability of persons using the database.
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Screenshots of Forms
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Customer Input Form
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Customer Lookup Table
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Customer Order Form
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Order Lookup Table
[image: ]
Individual Book stock Form
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Total Stock Holding Table
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Stock Purchase Form
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Newsletter Contact Table
User Guide for Dylan’s Bookstore Database

The database is designed and operating through Microsoft Access. On opening the database, the main menu appears. Use the buttons to navigate the forms, data lookup and data creation.

Main Menu:
Within the main menu are nine buttons, laid out so that all customer operations are to the left-hand page and all the stock operations are to the right-hand side of the page. These are as follows;
· Customer Input Form – This will open a form to allow input of customer details or to lookup details and notes on individual customers.
· Customer Lookup table – This will lead you to a table of all existing customers and allow search, input and deletion of customer data.
· Customer Order Form – This will open the order form to allow processing of the order including creation of an order and printing of an invoice.
· Order Lookup Table – This will lead to a table of all existing orders and allow search and editing.
· [bookmark: _GoBack]Individual stock lookup – This will open a form to allow the individual lookup of books in stock with all details to allow search of stock id, title or ISBN.
· Full book stock – This will open a table with full existing stock carried, including prices and total value of stock carried.
· Stock Purchase Form – This will open a purchase order form to allow staff to order books.
· Newsletter Contact List – This will open a full table of all customers with contact type.
· Close Database – This will close the application completely and come out.
Form and Table Buttons:
All forms and tables within the application will allow navigation through the buttons below. These will comprise of;
· Find – This will open a search box to allow the user to search by any of the fields within the form.
· Create – This will allow the user to create a new record, presenting a blank form.
· Save – This will allow the user to save the newly created record.
· Delete – This will allow the user to delete any record within the application.
· Print – There are two forms with print buttons, allowing the printing of both customer orders and invoice, and stock purchases.
· Exit -v This will close the form and go back to main menu.
Customer Order and Stock Purchase:
These forms will allow the choice of books for order by Dylan’s Staff or customer orders. Within these forms will be several choice fields with dropdown choices. This will allow the user to choose specific information needed, and in the case of stock ID, allow a lookup and populate the form with the details relating to that stock.

It is important to navigate through the application using the buttons provided and ensure accountability when using the database.
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Genre Table Book Table
Genre_ID - PK Genre ISBN - PK Title Genre_ID - FK Author_ID - FK/Pub_ID - FK StockAmount|Edition Price Type
FA fantasy 12345678|Lord Of the Rings FA TOL AU 2 3 20|hardback
RO romance 87654321 |Harry Potter CF ROW BL 2 5 20|hardback
CH childrens 56324781 | The Hobbit FA TOL AU 3 10 20|hardback
CF childrens fantasy 95687324 |Gone With The Wind RO MIT MM 2 2 15|hardback
COA coming of age 43659872 |Stig of the Dump CH KIN PU 4 2 10|paperback
co comedy 76359612 |Harry Potter CF ROW BL 1|1st 1500|signed
NF non-fiction 49638542 |The Hobbit FA TOL AU 1|1st 250|hardback
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Author Table 53694215|Lord Of the Rings  |FA TOL HC 2 12 15|paperback
Author_ID - PK AuthorName AuthorSurname
TOL JRR Tolkien Customer Table
ROW JK Rowling
MIT Margaret Mitchel Cust_ID - PK CustName CustSurname |CustAddress PostCode EmailAddress  |CustPassw{Genre_ID -FK
KIN Clive King TH1 Tom Hardy 5 Arch Street PL23 5ER tom@yahoo.con******  |Fp
HIN SE Hinton SR1 Susan Reynolds 27 Willow Drive |SA12 4F) Sreynolds@btint¥*****  |FA
GT1 Gerry Thomas 54 Swan Road  |SA4 6RY Gerry@sky.net [*****+ RO
Publisher Table LW1 Lisa Watkins 65 Sycamore Wa|CF32 6RY Lisa@gmail.com |******  |CH
KS1 Kerry Smith 125 High Street |WD3 4AR Ksmith@googler ******  |FA
Pub_ID - PK PubName PubLocation WD1 William Davies 14 Poplars Place |[SA1 5RD Will@sky.com [******  ICH
AU Allen & Unwin London JL1 John Langdon 39 Main Road  [SW2 5DJ John@gmail.con******  |COA
BL Bloomsbury Oxford LH1 Lee Howells 39 Main Road  |NP4 3DR Lee@yahoo.com ******  |FA
MM MacMillan New York PG1 Peter Goddard 98 Birch Avenue |IP5 4BD peter@btinterng****** co
PU Puffin Books London HJ1 Heather Jones 47 Groves Road |SA10 3DS Hjones@outlook ****** NF
Vil Viking Press New York
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3NF

Non key columns non - transitively dependent on Primary Key

Stock Table
Stock_ID - PK 1SBN - FK StockAmount__|Edition Price Type
1111 12345678 2 3 20/ hardback
1112 87654321 2 5 20| hardback
1113 56324781 3 10 20| hardback
1114 95687324 2 2 15 hardback
1115 43659872 4 2 10 paperback
1116 76359612 1[1st 1500]signed
1117 49638542 1[1st 250| hardback
1118 76593456 3 7| 15| paperback
1119 72168395 2 3 10 paperback
1120 53694215 2 12 15| paperback
Book Table
1SBN - PK Title Genre_ID-FK__[Author_ID - FK_|Pub_ID - FK
12345678|Lord Of the Rings__|FA ToL AU
87654321 | Harry Potter cF ROW BL
56324781 The Hobbit FA ToL AU
95687324] Gone With The Wind |RO MIT MM
43659872 Stig of the Dump___|CH KIN PU
76359612 Harry Potter cF ROW BL
49638542 The Hobbit FA ToL AU
76593456| Harry Potter cF ROW BL
72168395 The Outsiders coA HIN vi
53694215|Lord Of the Rings__|FA ToL HC
Address Table Customer Table
PostCode -PK___|AddressFirstLine City Cust_ID - PK’ CustName _|CustSurname _|PostCode - FK[EmailAddress _|CustPasswdGenre_ID -FK__|Stock_ID - FK|
PL23 5ER 5 Arch Street Plymouth THL Tom Hardy PL23SER  |tom@yahoo.con|******  [FA
SA12 4F) 27 Willow Drive Port Talbot SR1. Susan Reynolds SA12 4F) Sreynolds@btinte ****** _[FA
A4 6RY. 54 Swan Road Swansea GT1 Gerry Thomas A4 6RY Gerry@sky.net [****** _[RO
CF32 6RY. 65 Sycamore Way | Cardiff w1 Lisa Watkins CF326RY _|Lisa@gmail.com [****** [cH
WD3 4AR 125 High Street Worcester Ks1 Kerry Smith WD34AR __|Ksmith@googlen]****** _[FA
SA15RD 14 Poplars Place _|Swansea W1 William Davies SA1 5RD Will@sky.com _[****** _[cH
SW2 5D) 39 Main Road Swindon e John Langdon SW2 501 John@gmail.com[****** _[COA
NP4 3DR 39 Main Road Newport LH1. Lee Howells NP4 3DR Lee@yahoo.com[****** _ [FA
1P5 4BD 98 Birch Avenue Ipswich PG1 Peter Goddard 15 48D peter@btinterne]****** _|co
5A103D5 47 Groves Road Neath HIL Heather Jones SA103DS __|Hiones@outlook|****** _ |NF
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In addition, we need Staff and supplier. This will lead to link tables.

Staff Table

Staff_ID - PK StaffName StaffSurname  |Position
1001 |Lucy Lloyd FT Sales
1002|Richard Thomas PT Sales
1003|Sian Williams Manager
1004|David Jones PT Sales
1005|Rhys Morgan Supervisor

Link Tables

Stock Purchased

OrderNumber - PK|Supp_ID - FK Stock_ID - FK Staff_ID - FK

Supplier Table
Supp_ID - PK PostCode - FK [PhoneNumber |ContactName|
1|NE23 5TD 0181 256 4695 |John
2|BR2 6GF 0800 659 8632 |David
3/M3 4DF 0161 965 1534 |Kathryn
Customer Order Table
InvoiceNumber - PK|Cust_ID - FK |Stock_ID - FK OrderDate  |DispatchDate  |Method
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Dylan's Bookstore Database

ISBN Title Genre AuthorName |AuthorSurname PubName Publocation |StockAmount |Edition Price Type CustName CustSurname|CustAddress PostCode |EmailAddress CustPassword|Genrelnterest
12345678|Lord Of the Rings fantasy JRR Tolkien Allen & Unwin London 2 3 20|hardback [Tom Hardy 5 Arch Street PL23 5ER |tom@yahoo.com FhAxEE fantasy
87654321|Harry Potter childrens fantasy|JK Rowling Bloomsbury Oxford 2 5 20|hardback
56324781 |The Hobbit fantasy JRR Tolkien Allen & Unwin London 3 10 20|hardback [Susan Reynolds 27 Willow Drive  |SA12 4F) |Sreynolds@btinternet.com|****** fantasy
95687324|Gone With The Wind[romance Margaret Mitchel MacMillan New York 2 2 15|hardback |Gerry Thomas 54 Swan Road SA4 6RY |Gerry@sky.net FhAxEE romance
43659872 |Stig of the Dump childrens Clive King Puffin Books London 4 2 10|paperback|Lisa Watkins 65 Sycamore Way |CF32 6RY |Lisa@gmail.com FhAxEE childrens
76359612 |Harry Potter childrens fantasy|JK Rowling Bloomsbury Oxford 1|1st 1500|signed
49638542 |The Hobbit fantasy JRR Tolkien Allen & Unwin London 1|1st 250|hardback |Gerry Thomas 54 Swan Road SA4 6RY |Gerry@sky.net FhAxEE fantasy
76593456|Harry Potter childrens fantasy|JK Rowling Bloomsbury Oxford 3 7 15|paperback|Tom Hardy 5 Arch Street PL23 5ER |tom@yahoo.com FhAxEE childrens fantasy
72168395|The Outsiders coming of age |SE Hinton Viking Press New York 2 3 10|paperback|Kerry Smith 125 High Street  |WD3 4AR |Ksmith@googlemail.com [****** coming of age
53694215|Lord Of the Rings fantasy JRR Tolkien Harper & Collins Bristol 2 12 15|paperback|William Davies 14 Poplars Place |[SA15RD |Will@sky.com FhAxEE fantasy

John Langdon 39 Main Road SW25DJ |John@gmail.com FhAxEE comedy
Lee Howells 39 Main Road NP4 3DR |Lee@yahoo.com FHk kK non-fiction
Peter Goddard 98 Birch Avenue |IP54BD |peter@btinternet.com FhAxEE history
Heather Jones 47 Groves Road |SA103DS |Hjones@outlook.com FhAxEE romance
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Book Table

ISBN - PK Title Genre AuthorName |AuthorSurname PubName Publocation |StockAmount |Edition Price Type
12345678|Lord Of the Rings  |fantasy JRR Tolkien Allen & Unwin London 2 3 20|hardback
87654321 |Harry Potter childrens fantasy|JK Rowling Bloomsbury Oxford 2 5 20|hardback
56324781 |The Hobbit fantasy JRR Tolkien Allen & Unwin London 3 10 20|hardback
95687324 |Gone With The Windromance Margaret Mitchel MacMillan New York 2 2 15|hardback
43659872 |Stig of the Dump childrens Clive King Puffin Books London 4 2 10|paperback
76359612 |Harry Potter childrens fantasy|JK Rowling Bloomsbury Oxford 1|1st 1500|signed
49638542 | The Hobbit fantasy JRR Tolkien Allen & Unwin London 1|1st 250|hardback
76593456 |Harry Potter childrens fantasy|JK Rowling Bloomsbury Oxford 3 7 15|paperback
72168395 |The Outsiders coming of age  |SE Hinton Viking Press New York 2 3 10|paperback
53694215 |Lord Of the Rings  |fantasy JRR Tolkien Harper & Collins Bristol 2 12 15|paperback

Customer Table

Cust_ID - PK CustName CustSurname  |CustAddress  |PostCode EmailAddress CustPassword |Genrelnterest

TH1 Tom Hardy 5 Arch Street  |PL23 5ER tom@yahoo.com |¥***** fantasy
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