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Dylan’s Book Store is based in Swansea, South Wales and their customer base is mainly Welsh but not exclusively.  Their main sales focuses on classic and rare first edition titles and emerging bestselling authors. At present the ordering system is not based on any marketing strategy or trends as such from the customer requests that are being made. They promote their stock via a 3 monthly newsletter and operate a mail order service which is generated from an electronic document with names and addresses which has not been updated on a regular basis.  The company success is mainly due to an efficient, very customer focused and friendly service. Recent media attention around a local author has resulted in an increased demand and to sustain this the company has recognised it needs to introduce a more effective data base.       
A task around developing such a database has been set. This needs to be menu driven, allow for queries around certain book title availability and ensure their reputation in providing a personal customer service is not lost.  
The database designed has been created by utilising Data Flow Diagrams (DFD’s) and Entity Relationship Diagram (EDR). The steps taken within each process has highlighted how the processes, required data and those people who are involved in the process interact with one another, the relationship dynamics, and how these then determine the workings and design of the database created.  
[bookmark: _Toc102597066]Introduction: 

Every business has data, and this can exist in paper records known as a manual store or electronically known as a data store.  Data is key to businesses as it is outlined as forming the “basis of just about everything an organization that deals with money does” [1].  To be meet the needs of the company the tasks outline that the database needs to allow for the following: 
· Information to be added and deleted
· The ability to view book stock, orders places and customer information 
· The ability to view existing orders and progress 
· The ability to generate reports from queries and orders  
To demonstrate how I have developed this database, ensuring it is fit for purpose in line with the required design brief, I have created two Data Flow Diagrams (DFD’s). “DFD is graphical diagrams for specifying, constructing and visualizing the model of a system” [2].   I have included a context diagram which shows system boundaries, external entities of an organizational system and how these interact with the system and the information flows within this. A level 0 Data Flow Diagram (DFD) has then followed, capturing the systems processes, data flows and stores. These processes feed into what is termed as an Entity Relationship Diagram.  “EDR’s provide a way to document the entities in a database along with the attributes that describe them” [1].  These highlight the entities, relationships, and their degree in addition to the membership class and annotated descriptions for each relationship.  
The database design will clearly demonstrate the methodology behind the database designed for Dylan’s book shop.  I will outline and analyse my reasons as to why I have implemented key aspects to the database and conclude how the overall design and function satisfy the business requirements.   
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A DFD illustrates a system model, graphically illustrating movement of data and showing the relationships, processes, and data storage within the system.   When developing any system there are four main phases as highlighted by [2] as planning, analysis, design, and implementation.  
It is during the analysis phase that a context diagram and Level 0 DFD would be completed.  This leads to the design phase of the proposed new system.  A logical design describes a process model system not focusing on locations or people as a physical DFD would, but on the flow of processes ultimately providing an understanding of the structure of a system.  “Logical diagrams display the theoretical process of moving information through a system, like where the data comes from, where it goes, how it changes, and where it ends up” [3].  When you are composing a physical DFD it demonstrates the “practical process of moving information through a system, like how your system’s specific software, hardware, files, employees, and customers influences its flow of information” [3].  
When designing a DFD it is important to understand the symbols used within it and what these represent.  
Data Flow Diagram symbols are standardized notations, like rectangles, circles, arrows, and short-text labels, that describe a system or process’ data flow direction, data inputs, data outputs, data storage points, and its various sub-processes [3].  
Whilst there are various notations that can be used there are four main elements within a DFD, namely external entity, process, data store, and data flow.  “An external entity is a person, organization, or system that is external to the system but interact with it” [2]. This is someone/something external to the system for example an employee or a data system such as an accounting database system.  They interact with the data flows as in they either provide or receive data from the system, basically the origin and/or destination of data.  It is highlighted by [4] the importance of identifying the main documents and data flows that make up part of the system as part of this process. “A data flow is a single piece of data or a logical collection of several pieces of information” [2], basically, showing what data goes into each process and the outputs because of this.  This then helps identify the external entities capturing sources and people who receive the data flows.  Data flows go in and out of a data store which is basically “a collection of data that is stored in some way” [2].  Also including those coming out which indicate a retrieval of information or data.  These are not included in a context diagram or if relevant such as detailing a data supply this should be captured as an external entity in this instance.  Lastly A data Process is “a procedure that manipulates the data and its flow by taking incoming data, changing it, and producing an output with it” [3].  
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Context diagrams are the highest level DFD within a business process model. “The context diagram is used to establish the context and boundaries of the system to be modelled” [4].  This shows the overall organisational system as one single process and identifies the external entities and how they interact with the data flows.
As the initial part of this task of creating a database for Dylan’s bookshop I created a context diagram.  I followed the below process to assist me with creating this:
· I listed what I classed as the external entities interacting with the bookshop as a system. These I considered to be the Customer, Employee, Suppliers (including book dealers and publishers), and Stock Control Clerk.
· For each of these external entities I identified data flows of what went in and out of the book shop. 
· When writing these out I identified a direction of flow with an arrow in accordance with Gane & Sarson.  [3].
· I used Microsoft Visio for my illustration of the context diagram. 
I have included an illustration of my context diagram below:  
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Figure 1. Context Diagram Dylan’s Book Shop 
With the scenario in mind the context diagram design is the starting point to look at the design for the new database. It identifies the key entities as being the customer, staff, Suppliers, and stock control clerk.  For each entity I have identified the processes that are linked to running of the book shop. The data processes that are generated are linked from each external entity and the direction of how the processes flow between the entities and book shop itself are indicated via directional arrows.   
Whilst this shows the highest level of a business model, to design and implement the functions required for the database for the book shop, more in depth detail about the process and how they interact is required.  “The context diagram shows the entire system as a single process and gives no clues as to its internal organization” [5]. To provide more detail I applied the principles of the context diagram and created a level 0 DFD.   
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This is the next stage of a DFD is called a level 0 DFD. “The level 0 data flow diagram which represents a system’s major processes, data flows and data stores at a high level of detail” [2]. Essentially a level 0 DFD is decomposing the context diagram to elaborate on the internal functions and operations. The main purpose being to expand and provide information on the processes of the system. The diagram illustrates how the processes relate to one another shows the external entities, data flows and now unlike the context diagram it introduces the data stores; “They break down the system’s single process node into subprocesses.” [3].  
Labels and shapes are used in DFDs to represent the four elements. “Data flow diagram symbols consist of four symbols which are processes, data flows, data stores and external entities” [2].  I have used the symbols adopted by Gane & Sarson in my DFD’s. 
[image: Data-flow-diagram-symbols]
Figure 2. methods of notation used in DFDs [3]. 
It is important to follow design practices and rules to create a valid DFD. These are highlighted by [3] as being:
1. Each process should have at least one input and one output.
2. Each data store should have at least one data flow in, and data flow out.
3. A system’s stored data must go through a process.
4. All processes in a DFD must link to another process or data store.

It is also important to ensure that data flow is going in one direction and to ensure balancing, a higher level DFD must represent what is on the lower level DFD.   Data processes, flows, store, and external entity also need to be represented using their unique names. 
In creating the Level 0 DFD I followed the below process: 
· The external entities detailed within the context diagram have been identified and represented by a rectangle.  
· The external entities are linked to processes and the processes have been identified and represented by a curved edge rectangular shape. 
· I mapped out all the processes that would be generated from the external entities to fulfil the required function of the database and numbered these. 
· The text indicated on the flow arrow describes the link between the process and the entity. 
· The use of arrows in addition to indicating direction of flow also maps out the data flow journey of each process, indicating its destination of a data store.  For each of these external entities I identified data flows of what went in and out of the book shop. 
· A letter D is attached to each data store indicating this is a computerised store of the information and numbered. 
· I used Microsoft Visio for my illustration of the Level O DFD. 
Below is the level 0 DFD for Dylan’s bookshop, which has provided more in-depth detail of the workings of the company’s operations and has applied the above rules to ensure it is valid.   


Figure 3. Level 0 DFD for Dylan’s Book Shop.
Within the level 0 DFD, the external entities remain the same as those in the context diagram.  The process I have identified are number 1 to 6 and are detailed as book enquiries, Newsletter, customer details, customer order request, check stock and sales.  The flow arrows are one directional from entity to process and then from process to entity or data store.  The data store being represented on the diagram as a rectangle showing only three sides with the letter D and numbered 1 to 4 and are named as customer list, customer order, stock list and supplier stock.  This is in line with the requirements to ensure that it is valid, and the detail provided are linked with the requirements needed for Dylan’s Book Shop database design.  
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[bookmark: _Hlk102256117]DFD’s as shown above focus upon the processes of data within a system.  Entity relationship diagrams (ERD) were conceptualised by P. Chen in 1976 and described as “a conceptual modelling technique emphasizing data entities of an organisation and their relationships” [5].  They assist in explaining the logical structure of the database and as it “displays the relationship of entity sets stored in a database” [6].  It is important before developing any database that the ERD is completed to ensure you have captured all the required entities and processes.  An ERD “refers to the connection of two entities, such as a sale to a customer generating a sales invoice” [5]. This highlights the importance of understanding the structure of the database within an existing or developing system and its application within the design or analysis stage of a system development. 
The model I have designed shows, “data entities, the attributes describing those entities, and the relationships between entities” [5]. To create my EDR I identified the entities that needed to be included within the design to represent the systems structure that had been highlighted in my context and level 0 DFDs. “An entity can be place, person, object, event or a concept, which stores data in the database” [6].  An example of which in this context being the sale of a book, the employee checking stock. For the EDR I designed for Dylan’s Bookstore I included entities of Staff, stock control, Book dealer/publisher, customer details, book orders and book dealers/publisher stock.  These are all the entities which interact and create data as part of the book shop operations and are represented by rectangles.  This is however just the first stage of completing an EDR.  There are many further stages which must be completed before the EDR can be completed. 
[image: Steps to Create an ER Diagram]
Figure 4 Steps to create an EDR [6].
The next step I took was to look at relationships.  When establishing the relationships between the entities it is important to understand what is meant by relationship.  “Relationship is nothing but an association among two or more entities” [6]. An example in this context being a customer buys a book.  These are represented as diamonds. The third concept is attributes which is “a single-valued property of either an entity-type or a relationship-type” [6] this being for example a name of a customer, employee, or author.  Attributes are represented in EDRs as ovals.  I have applied the EDR symbols and notations in the EDR created for Dylan’s Bookshop EDR as below. 
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Figure 5 EDR -symbols and notations to demonstrate relationships between entities highlighting attributes and processes.
My EDR shows the relationships between entities however there are different types and degrees of relationships to be considered within EDRs.  Cardinality is what defines numerical attributes between entities and is the next step I needed to take to complete the EDR to include this aspect.  The first relationship type is referred to as one-to-one relationships. This is classed as this if the two entities within the relationship both interact with that one entity only. Within my EDR the entities interacted with more than one entity, so this first relationship did not apply.  The second one is referred to as one to many. This is if one entity within the relationship interacts with only the other, but the other entity interacts with more than one. Within my EDR an example of this would be customer account within customer details and customer accounts within books ordered being due to a customer being able to order multiple books as opposed to just one. The third relationship is called many to one, an example being many customers can buy from one shop.  The last one is Many to Many and is when both entities interact with more than one, for example many customers can be linked to many functions of the bookshops such as purchases, enquiries etc.  All the relationships within Dylan’s Book Store show one to many.  
Membership class looks at relationships and describes them as being mandatory, in that the entity must be allocated into a relationship or the other being that allocation is optional. An example being within my EDR is that to order a book (mandatory) you must be a customer but to be a customer you do not necessarily need to order a book, making the customer optional.  Symbols highlighted below show how relationship cardinality and membership class are represented and I have applied these within my EDR to identity which apply. 
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[bookmark: _Hlk102414632]Figure 6 relationship cardinality [6].
Upon using EDR’s it is important to check the model against its requirements and ensure relationships are working to fulfil the function of the required database that you are creating. To ensure accuracy I needed to ensure that I assigned the correct relational keys to the data within the entities.  The keys are assigned into 3 categories: primary, alternate, and foreign.  Primary keys have a unique identifier, alternate key is those not identified as the primary and the foreign key is one that matches the primary key on a separate table.   An example on my EDR would be Book ID on Stock control is classified as a primary key and the book ID within book orders is classified as a foreign key. Building on the findings of the initial EDR and applying these additional required steps to complete the required work to assign relational keys has resulted in the below EDR, which is more modern representation when designing databases.   


Figure 7 EDR for Dylan’s Book Shop


The EDR represented in figure 7 is the completed version which has been used to provide a visual of the data and how it relates to each other, capturing all the steps required to then complete the database, acting as a blueprint.  The EDRs were completed using Microsoft Visio and by using this software I was able to use the templates to input operational flow and nature of relationships between entities.  The software enables the relationship cardinality and relational keys to be represented.  The next step was creating the database itself within Microsoft access.  The tables created from the EDR I design within my database led to the creation of 18 topic related tabs. The tabs are labelled to assist with the system being user friendly and to create the necessary reports easily. The tables created are compliant with the 3 NF rule in that the column’s value are dependent on the primary key.  The tabs either create a form for completion to add, amend, check, or delete data in line with the data required. The below headings show screen captures the EDR diagram from which the reports and tables shown derive from.    
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B) [bookmark: _Toc102597073]Outputs from reports 
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	Stock Mailing List Report		Search Stock for Edition Report
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[image: Table

Description automatically generated][image: Graphical user interface, text, application

Description automatically generated]Dealer / Publisher Mailing List Report				Dealer / Publisher  Details Report
Order Request Report        				Customer Details Report             
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Search Dealer / Publisher Stock for Edition 
Report ( 1st, 2nd 3rd, 4th)


C) [bookmark: _Toc102597074]Forms created 
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[image: Graphical user interface, website

Description automatically generated][image: A picture containing graphical user interface

Description automatically generated]Stock View Menu					View Customer Detail Menu
Add New Stock Menu					View Book Order Menu
[image: Graphical user interface

Description automatically generated][image: Graphical user interface

Description automatically generated with medium confidence]Dealer / Publisher Stock Menu				Dealer / Publisher Menu			





[bookmark: _Toc102597075]User guide 

When opening the database, the front screen displays a menu driven system.   There are 18 tabs to choose from which offer a range of functions. This user guide will take through the steps required for each of these tabs and provide context to the screen shots shown above.   At the end of each form there is a back to main menu button which is selected upon completion. 
Create New Order Tab:
· simply click on the create new order button.  
· Select add new book order 
· Complete required details in boxes
· Click on Save before returning to the main menu 
View Stock Tab: 
· Click previous or next record to show available stock 
· Click delete if any stock item requires removing 
· Click on Save before returning to the main menu  
Add New / Edit Stock Tab: 
· Click select new stock 
· Complete the required details within the form 
· Click on Save before returning to the main menu
View Book Dealers/Publishers Stock Tab: 
· [bookmark: _Hlk102512326]Click previous or next record to show available stock 
· Click delete if any stock item requires removing 
· Click on Save before returning to the main menu 
Add New / Edit Customer Tab: 
· Click add new customer record 
· Complete the required details within the form 
· Click on Save before returning to the main menu
View Customer Details Tab: 
· Click previous or next record to show customer details  
· Click delete if any customer records require removal 
· Click on Save before returning to the main menu   
View Order Tab:
· Click previous or next record to show details of orders 
· Click delete if any orders need removing 
· Click on Save before returning to the main menu 
View Book Dealers/Publishers Tab: 
· Click previous or next record to show book Dealer/Publisher details  
· Click delete if any records require removal 
· Click on Save before returning to the main menu
View Stock Mailing List Tab:
· Click print report to get print out of this list 
· Click return to the main menu   
View Dealers/Publishers Mailing list Tab: 
· Click print report to get print out of this list 
· [bookmark: _Hlk102513639]Click return to the main menu   
Email Customer Stock list Tab:
· This generates a PDF document containing the book shop stock which attaches to an email   
Email Customer Publisher Mailing List Tab: 
· This generates a PDF document containing the book shop stock which attaches to an email   
[bookmark: _Hlk102513402]Stock Edition Report (1st, 2nd, 3rd, 4th) Tab: 
· By entering one of the above numbers, it will generate a stock list of the available books matching that edition 
· Click return to the main menu   
View Dealers/Publisher Report Tab:
· This will generate a report providing the Dealer/publisher Details
· Click return to the main menu   
View Order Request Report Tab:
· This shows a list of the current orders that have been requested
· Click print report to get print out of this list 
· Click return to the main menu   
Dealers/Publisher Edition Report (1st, 2nd, 3rd, 4th) Tab: 
· By entering one of the above numbers, it will generate a stock list of the available books matching that edition 
· Click return to the main menu   
View Customer Report Tab:
· This shows a list of the existing customers
· Click print report to get print out of this list 
· Click return to the main menu   
Exit System
· This will close the application


[bookmark: _Toc102597076]Conclusion

The task was to design a menu driven database for Dylan’s Book Shop. The requirements of the database needed to allow for enquiries to be made around book availability, particularly rare 1st editions.  It needed to allow checks on stock and orders to be made and provide access customer information and finally be able to generate reports.  The design of the database has been generated by the creation of DFDs and EDRs to ensure that I have remained focused on what the design brief needed to include, and the what the final product needed to achieve.  Whilst I believe I have fulfilled the design brief of what was required in my database design it is documented that EDR’s take practice to perfect. This being the first time I have created a database using these techniques they could undoubtably be improved with practice. A particular area which could have been improved upon reflection would be the identification of relationships and their cardinality. This would have resulted in the database being more sophisticated in its functions and enhancing the efficiency.  
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Under Milk Wood

03 May 2022

Auther
K. Ramakrishna Rao

Mr Dead Man's Finger

Lt. Gen. Konsam Himalay Singh
Mr Chips

Ramachandra Guha

Valay Singh

Book Lc

Lot
BA1
BA1
BA2
Lot

Cost.
£85.00
£40.00
£165.00

£10.00
£185.00
£150.00

Page 1 of 1

Book ID
BK15.
BK40
BK1
BK46.
BK2
BK28.

15BN

525-0-65-458969-3
326-8-22-541222-1
222-4-99-123510-0
254-5-45-122542-7
325-6-57-525577-9
263-8-65-234985-7
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Book Dealer / Publisher

Book Dealer / Publisher D Book Dealer name.

Telephone Number  Addresst Address2 Address3

BD1 Ingram Content Group, Inc. (855) 867-1920 One Ingram Bivd La Vergne, TN 37086
BD2 Independent Publishers Group (IPG)  (312) 337-0747 814 N. Franklin Street Chicago IL, 60610
8D3 Publishers Group West (800) 775-1800 1700 Fourth Street Berkeley CA 94710
BD4 American West Books, Inc. (510) 809-3700 1254 Commerce Way Sanger CA 93657

03 May 2022 Page 1 of 1
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Mailing List Book Dealers / Publisher Stock
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Customers Details Report
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Add New Stock
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