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1.0 Introduction

ot
The goal of this chapter is to introduce how to design a database using Microsoft
Access (MS Access) which is a relational database management system (DBMS)
developed by Microsoft. A database is a structured collection of related data. The
data could be that of an organization such as the records of all employees in an

establishment.

2.0 Learning Qutcomes

At the end of this unit, you should be able to:
1. Design database form

ii.  Generate database Report

iii.  DesignDatabase Table

3.0 Main Content

Database

A database (DB) is most often electronic which can be saved on computer memory,
retrieved and sorted or processed electronically.

A relational database management system comprise of data organized into tables.
The tables are made of tuples called records which represent (semi) complete
information about an entity. The records are made up of fields which are the attributes
of an entity represented as a record. Figure 1 depicts a typical Table in a relational
DB. The table contains 12 records with 5 fields each: ID, Name, CountryCode,
District and Population.
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Flelds

A record

0 Name CountryCode  District Popdation
1 Xabd AFG Kabol 1780000
) 2 Qandaha AFG Qandahar 237500
3 Nerat ARG Herat 186800
4 Marare-Sharif  AFG Balkh 127800
S Amsterdam NLD NoordHolland 731200
) Rolterdam NLD 2uld-Holland 593321
7 Haag MD Zuid-Holland 410900
8 Utrecht NLO Ubecht 234323
9 Eindhoven NLD Noard-Brabant 201843
10 Tiburg ND Noord-Brabant 193238
11 Groningen NLD Groningen 17201
12 Breda NLD Noord-Brabant 160398

Figure 1: Relation DB Table

As shown in the table, collection of ficlds make up a record and collection of records
make up a table. A collection of tables make up a databasc.

Figure 2 depict the interface of MS Access for the creation and management of a
relational database. Similar to other Microsoft office applications, MS Access can be
launched by selecting the start menu -> All Programs -> Microsoft Office [X] ->
Microoft Access [X]. where [X] is the version of office package installed on the
computer. For instance to launch Microsoft Access 2010:

start menu -> All Programs -> Microsoft Office 2010 -> Microoft Access 2010
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Figure 2: MS Access Interface
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The interface is very similar to that of other Microsoft office application such as MS
Word and MS Excel. The menus are organized into ribbons: File, Home, Create,
External Data and Database Tools ribbons. Some of the menu on the ribbons will be
used in the course of designing a database.

3.2 Databasc component

A typical relational database management system such as MS Access contains four
components:

1. Tables
1. Queries
1. Forms
iv. Report

3.2.1 Tables

Tables are the store in which data are kept in a database. Accessing data requires
direct access to the tables in a database. All Queries, Forms and Reports puil from the
data saved in the tables. In MS Access, there are two views for Tables (and other
components as well): the Data View and the Design View. The Design view can be
used to build the structure of a table by specifying the fields, their data types. size and
other information. The Data View can be used for record manipulations: entry,
sorting, filtering, editing, and deleting. Figure 3 depicts a Customer table in the data
view. New records can be entered by clicking on the (New) line with * and typing the
values for the various fields of the table.
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Figure 3: An MS Access Table
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3.2.2 Queries

Queries are commands or instructions designed to retrieve data from one or more
tables in the database. They can be designed to fetch data that satisfy certain criteria
from the tables and also to perform some computation on data retrieved from some
fields in the tables. Queries can also be accessed both in Design view and the data
view. The design view provides the [catures for creating queries while the data view
executes and display the results of queries. Figure 4 depicts a query in the data view.
It shows a result that consist of two records with a calculated ficld labelled Total.
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Figure 4: A query result in data view

3.2.3 Forms

Forms are well-organized medium for entering data into a database. Similar to the
conventional form filled by humans, database forms arranges database fields with
corresponding text boxes for entering data for the ficlds. It main purposc is for users
to enter data into the database without accidentally altering the structure or design of
the database tables. It is also used to view the records in the tables of a databasc.
Figure 4.5 shows a simple form designed for viewing and entering data into
Customer table in Figure 3. The form consist of the fields in the customer table and
thus can be used to view old records and enter new records in the customer table.
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Figure 5: A Database Form
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3.2.4 Reports

Reports are the output of data in an organized form for human consumption. It is
simply the print out of data in one or more tables or the results of queries. Figure 6
shows a simple report generated from Customer table. The report consists of the

cight ficlds of the Customer table. Reports can also be created from query result.
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Figure 6: A simple database report

3.3 Creating MS Access Database

This section will present the steps for the creation of a MS Access DB by designing
DB tables, queries, forms and reports. To demonstrate these concepts, a MS Access
database will be designed for a shop where varieties of goods are sold. The database
will be named BusinessDB.

3.3.1Creatingthe DB
The following steps can be'taken to create a database
Step 1: Open Microsoft Access by selecting

Start->All Programs ->Microsoft Office -> Microsoft Access 2010.
The interface in Figure 4.7 will be displayed. |
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Figure 7: MS Access Interface creation
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Step 2: Click on Blank Database button on the top center panel.

Step 3: Enter the name of the database, BusinessDB in the File Name text box and
selectthe directory where the database should be saved after it has been created.
Step 4: Click the Crcm button to create the databasc using the name entered.

A new blank table will be automatically created as depicted in Figure 8. Notice that
the table has a default ficld name, 1D which uniquely identifies each record that will
be entered into the table.

Flgure 8: A Table autorh;lticﬁlly chd

The table can be discarded or edited inito a table for the BusinessDB database. The
step for designing table is discussed in the following section.

3.3.2. Designing Table

Step 1: Select Table on the Create ribbon on the MS Access interface depicted in
Figure 8
Step 2: Click on “click to Add” combo box on the Table interface to select the data

type ofthe field of the Table, as depicted in Figure 9.
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Figure 9: Selecting the field data type
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Step 3: Enten the name of the field in the highli ghted textas deplcted in Fi gure 4.10.
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Figure 10: Entering Table fields

Step 4: Repeat step 3 for all the fields of the Table.
Step 5: Enter records into the table by clicking on New and typing values for each of
the fields of the table. Figure 11 depicts the full design view of the Table.

Note that the default ID field is automatically entered and incremented whenever a
new record is entered.

Step 6: the designed table can be named by right clicking on the table name at the left
hand pane and select rename from the context menu. Type the name of the table
and press enter. The de51gned table is named Customer.
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Figure 11: fully designed table with records
In the design of Tables in a relational database such as MS Access, two principal

components needs to bé specified to facilitate the accessing of data from one or more
tables in the database. These components are the Primary Key and the Foreign Key.
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Primary Key

The primary key is the field in a Table that is unique in value for each of the records in
the Table. It i1s used to identify each record from among others. Fields such as
Employee 1D and Student Matric Number are good primary for Employee and
Students Tables respectively.

In MS Access, to set a ficld as the primary key, the following steps can be taken:

Step 1: Open the Table in the design view mode.

Step 2: Select the field to be made the primary key of the Table (Figure 12).

Step 3: Click on the Primary key under the design ribbon. The field will be set as the
primary key ofthe table
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Flgure 12: Settmg the Primary key of a Table

Foreign Key

A foreign key is simply one or more fields in a given Table that are primary key in
another Table. Foreign key helps in uniquely identifying a related record from the
other Table in which the field (Foreign key) is a primary key. For instance the
Customer ID field in the Invoice Table in Figure 13 is a foreign key in the Table
because Customer ID is a Primary key in Customer Table in Figure 12.
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The difference between the primary and foreign keys is that primary key uniquely
identifics records in the Table but forcign key may not nceessarily identify records
uniquely in a Table. Foreign key simply establish a relationship between its Table and
the other Table where it is a primary key.

3.3.3 Designing Forms

Forms are the interfaces th rough which data can be entered into database Tables. This
section presents the basic steps for designing a simple form for entering data into a
Table. As an example, a form will be designed for entering data into the Customer
Table of the BusinessDB. ¢ :

Step 1:Select Form Design menu on the Create ribbon. Figure 14 depicts the
interface for form design. It consist of grid lines for proper alignment of fields
and boxes for entering data, and also for adding other contents such as
headings, graphs and images.
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To add the fields and the text boxes for entering data, take the following steps:

Step 2: On the Design ribbon, select the Add Existing fields menu. A Field List pane
is displayed by the right hand side of the interface. The pane contains the list
of the Tables and their ficlds in the databasc.

Step 3: Expand the Customer Table to display the fields in the Table.

Step 4: Drag and Drop each of the Fields on the grid layout of the form in the position

desired.

Alternatively, all the fields can be selected, dragged and dropped them at once. Select
all the fields by holding on the CTRL key (control key) on the keyboard while




clicking on the fields.

The torm can be edited as desired by changing the theme, color, font; adding logo,
title date and time, cte. Figure 4,15 depicts a complete form for entering data into the
Customer Table.
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Figure 15: Form design

Step 5: To save the form, click on Save on the File menu and enter a name for the
form.

A form can also be designed for entering and viewing data into and from more than
one tables. This kind of Forms are called compound or complex forms.

3.3.4 Creating Query

As earlier discussed, a query pulls required data from one or more Tables in a
database. This section gives the steps for creating a simple query in MS Access. A
query that pulls data from the Customer and Invoice Tables of the BusinessDB will
be used as an example.

Step 1: Select the Createribbon.

Step 2: Click Query design under the queries group - this is one of the two dppl()d(.h
to creating a query under the Queries group (1 e. query can be created using
the query wizard or query design).

The interface in Figure 16 is displayed. It consist of a blank query pane, a pane for
setting the properties of the query and the Show Table dialogue box that displays all

the Tables and qucries in the database.
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Figure 16: Query design interface

Step 3: from the Show Table dialogue box, add the Table(s) from which data is to be
pulled for the query by selecting the Table name and clicking on the Add
button. Since the query example is to pull data from the Customer and [nvoice
Tables, add them to the query. When done, close the Show Table dialogue box.
Figure 17 depicts the resultant interface after adding the two Tables.
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The next steps are to design the query by adding the required fields from the Tables
using the pane at the bottom of the query interface.

Step 4: Select the fields by clicking on the arrow in the filed row. The Table row is

~automatically populated by the Table which the selected field belongs.

Step 5: (Optional) Select the sort row to sort the result of the query either in
ascending or descending order of the field.

Step 6: Check or uncheck the show row if the field is to be explicitly shown in the
result of the query.

Step 7: (Optional) Set the criteria row to select certain records from the Table that
meets the criterion. For instance to pull all records that have ID greater than
certain value (10), the criterion “> 10” will be entered.

Step 8: Repeat steps4 -7 for all the required fields for the query.

Step 9: To save the query, click on Save on the File menu and enter a name for the
query.
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Figure 18 depicts the complete design of a si.mple query pulling data from the

Customer and Invoice Tables.
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Figure 18: Simple query for retrieving data from Customer and Invoice Tables

Having created the query, it can be executed to generate the required results. This is
done by clicking on Run on the Design ribbon menu. It will generate the output
depicted in Figure 19. The result consists of only the 10 fields selected during the
design of the query in the order of the fields were selected. The query returns 4

records in the database.
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3.3.5 Creating Report

Relatively, the creation of report is similar to the creation of query. The interface are
almost the same except that the report interface has designated header and footer
sections as shown in Figure 4.20. The page header is often used for displaying the
fields that will be in the report; that is, the Table fields that will be pulled from the
database to make the report. The detailed section is where the records that are part of
the report will be displayed. A report header can be added by clicking on the Title

menu in the Header and Footer group of the Design ribbon.
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Figure 20: Creating report

The following steps can be followed to design a simple report from a MS Access
database. As an example, a report that gives the customers the transactions they do

will be designed.

Step 1: Select the Report design menu on the Reports group of the Create ribbon.
Figure 4.20 will be displayed.

Step 2: Each of the required fields for the report can be dragged and dropped into the
report grid area just as it was done in the creation of query. All the fields can
also be selected at once by holding down the CTRL key while clicking on the
fields. Figure 21 depicts the report for the example been demonstrated after

performing this step.
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Figure 21: Report creation, step 2

Step 3: To organize the report in a tabular form so that there will be a header of the
fields and the detail containing the record, highlight all the fields added to the
report as depicted in Figure 21, right-click on one of the fields and select
Layout and then Tabular from the context menu. This will re-arrange the
labels and boxes of the fields, putting the labels on the Page Header section
and the boxes on the Detail section as depicted in Figure 22.



This step can also be accomplished by clicking on the Tabular menu in the Table
group of the Arrange ribbon as shown in Figure 23.
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Figure 23: arrangmg the fi elds in Tabular form'

Note that the Page Footer sectlon has been dragged up toclose the empty space in the
Detail section. :

An example of a report generated from the BusinessDB database is depicted in
Figure 24.
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Flgure 24: Database Report output

Areport header has been added to the report. Tt can be printed by selecting Print from
the File menu.
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4.0. Summary

A databasc is a structured collection of related data. In a database, there exist records
that are made up of fields which are the attributes of an entity represented as a record.
Databases consist of forms, tables, queries and reports.

5.0. Self-Assessment Questions
i. Listthestepsincreatingatable

ii.  Listthe steps in creating a form
iii. Listthe steps in creating a report

6.0. Tutor Marked Assessment

1. Create an employee database for a small organization with 25 staff.
1. Generate areport from the database above to show the address of S employees.

7.0. Further Reading

https://searchsqlserver.techtarget.com/definition/database-management-system
https://www.techopedia.com/definition/24361/database-management-systems-
dbms
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