/

Manual and computerised
databases

Fig 8.1 Data can be collected on index cards and stored in filing cabinets. In
this example of a school database there are three tables’ (files) of students,
teachers and grades

Nowadays, computerised databases are in widespread
use, as they help people to quickly find the information
that they want. They also vary in size and use
depending on what is required. Small databases,

such as those that keep information about a music
collection, can be run on a personal computer at

home. Larger databases now play an important role

in how our society works. Industrial, commercial and
public organisations use databases to maintain their
businesses and services.

Other computerised databases include flight
information systems and database systems in public
libraries.

DATABASES

Introduction to database management

Examples of how we use these large databases include:

+ booking holidays and airline tickets

+ using an online store to search a range of millions of
products for a particular item

+ accessing a police computer database, with requests
from police officers who want information about
criminal suspects or stolen items.

Although spreadsheets and databases have similar
features, there are three main differences:

+ Databases are more often used for applications with
a large amount of text, whereas spreadsheets can
handle complex numerical calculations more easily.

+ Very large applications with thousands of entries are
more often handled in databases.

+ 'The way they work in the background is different.
When you work in a spreadsheet, you view the
data you are entering. In a database, you see only
the data you are entering at the time — you have to
request a report or different display to see more of
the information.

A database management system (DBMS) is the term
for any program that handles the storage, modification
and retrieval of data, as well as controlling who has
access to the information. Database programs, such as
Microsoft Access, Lotus Approach, FileMaker Pro and
Corel Paradox, are available on personal computers and
allow people to create their own databases at home,
school or work.
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Table 8.1 Advantages and disadvantages of a computerised database

Advantages

*

Can save enormous amounts of paper as well as filing
space

Data can easily be entered by keyboard or scanners

Speed - data can be found, calculated and sorted very
quickly

Data can easily be changed and updated

Data needs to be entered only once, yet can be
presented in many different ways. A whole range of
different queries and reports can be produced

Data can be checked on entry

Passwords can be set to allow access only to those with
permission to use the database

The data structure of a database can be changed,

with new fields added, even after the database has
been created. A paper-based system would have to be
restarted from scratch

Data can be imported and exported to other programs
A database file can be automatically linked to others
Databases can be shared with other users if the

computer is part of a local or wide area network. This
includes the Internet

Give an example of a 'paper database!

2 Give two examples of large databases that might be

used to help members of the pubilic.

3 Annissa is opening a small cake business. Explain
whether a word processor, database or a spreadsheet
would be suitable for each of the following scenarios:
a She first needs to store the names and contact

information of her customers, types of cakes
ordered and the occasion.

Disadvantages
+ The computer(s) and peripherals required can be very

expensive

If the computer, or computer network, is not working,
then the database cannot be used

Security is very important as some people may attempt
to get access to confidential information, sometimes by
illegally hacking into the program or data

The database file can become corrupted or infected by
a computer virus. This can lead to the file not working
properly. In some cases, the database may not work at
all. Making a backup copy of the database is therefore
essential

There is often a limit to the size of a database file
Some databases can be complicated to use

Some databases require much time to be spent on staff
training, which can be costly

Data may be stored incorrectly

b She then wants to store the amount of money
she receives weekly from cake sales so that every
three months she can analyse her profits using a
graphic.

¢ Annissa wants to keep track of the quantities of
items used to ensure she has sufficient ingredients
available in storage.
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Let us first examine what makes up a database.

+ 'The main purpose of a database is to store data. It
stores this data in a number of related files, more

+ A table consists of a collection of records.
+ A record consists of a number of fields.

g

+ A field is the smallest piece of data that can be

stored.
commonly called tables.
gooksHor «€«——— Database
CUSTOMER PRODUCT ORDER i

CID LAST FIRST PR-ID DESCRIPTION COST CD_PRID QTY |g Table
1122 John Rich P3122 Pocket Diary  $8.95 1128 P3430 10
1124 Aks Todd P3429 Jumbo Clips  $4.15 1128 P3639 500
1128 Tedd Lou P3430 Small Clips  $2.75 1128 P3902 50
1138 Yod Ed P3639 Round Labels $3.95 1138 P3745 100 Record
1145 King Bev P3745 Receipt Book $7.55 1145 P3122 5§
1167 Wall Ann P3899 Highlighter $1.75 1167 P3430 10
1170 Cain Zed P3902 Black Pen  $1.25 1167 [P3639 [ Field

X \: \_ Y,

Fig 8.2 Database components

Figure 8.2 shows a database about a bookshop. There

may be other tables, but three are shown in the database

relating to the bookshop. One of the tables is called

Order. Each table is made up of rows of records. Each

table has columns with field names that describe the
type of information that is stored in each field. In
Figure 8.3, the Order table has three columns with

field names CID, PR-ID and QTY, and seven rows of

ORDER
CID __PR-ID QTY
1128 P3430 10
1128 P3639 500
1128 P2202 50

1138 P3745 100

1145 P3132 &

\

N\
PRODUCT

/\R—ID DESCRIPTION COST

122 Pocket Diary $8.95

PB429 Jumbo Clips  $4.15

P3430 Small Clips ~ $2.75

P3745|Receipt Book $7.55
P3899 Highlighter  $1.75
1170 Cain Zed P3902 Black Pen $1.25
L5 = S A

1167 Wall Ann

Fig 8.3 The data in the Order table links to data in other tables

records. Each record therefore has three fields of data.

The record

in the fourth row of the Order table suggests

that the customer with ID 1138 (Ed Yod) ordered 100
units of the product with ID P3745 (Receipt Book).

The power of a database is that information contained in

fields can be searched, grouped, sorted and/or exported

— often in a matter of seconds. In Microsoft Access, you

create a database by giving it a suitable name before you

create the tables to enter the data. Table 8.2 illustrates

the various

components of a database.

Table 8.2 Database terms and definitions

Object

Database
Table

Query

Form

Report

Components that make up a database (i.e. tables,
forms, queries, reports, macros and modules)
A database can consist of multiple tables

A collection of records about a specific topic,
such as students or vehicles

Asks specific questions about the data in the
database

A graphical user interface designed specifically
for entering, displaying, and searching data.
This is an alternative to entering data in the
spreadsheet-like view

Summarises and formats data from either table
or query data
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Creatin ga table product or a country. The Order table (Fig 8.3) contains
three field names — CID, PR-ID and QTY. In some

Before you create the database and its tables, you must : .
database programs a dash or an underscore is used if

first choose an appropriate name for the database that
] ) } . more than one word makes up a field name, such as
describes its purpose. Then, provide suitable names

for the tables based on the type of records that will be Firse Name, In others they can bewritten togethes as

stored in them. FirstName.
For each table in the database, you should consider the Data types
following components: The data type determines what kind of data can be

entered as well as what operations the database can

L

field name, which identifies the data stored in a field
field type, also called data type, which tells the
database program what kind of data goes in the

perform with the data. Again, using the Bookshop
example in Figure 8.3, the field CID would be of type
Text (also known as character or alphanumeric), but
QTY would be a Number. It is therefore important

to work out the data types for each field. The most
common data types are shown in Table 8.3.

L

field, such as text, numbers or dates

field length, which determines the size of each field
in the table

field description to allow you to describe the

L

L 3

purpose of the field Table 8.3 Common data types found in tables
+ field properties, which include checks that the data Use this type ... When the field’s datais ..
is valid. Text (Memo has Long or short text — letters, numbers
been renamed as and special characters

Long Text)
® Inventory : Table

Field Name Data Type Description Number (also known Numbers, for example 12345
ItemMumber Text Unique number For item :
Description Text Description of item as a numeric fiel d)
Cost C Purchase price of it : ; :
i s LITEncy e Date/Time Date - day, month and year information
StoreRoom humber Location of item (for example, 26/08/1992) including
Supplier Text Mame of supplier
b time information (for example, 9:32)
Field Properties
. Currency Dollar-and-Amounts of money -
General | Lookup
Field Size 3 _ $ (Dollar) or £ (Pound) or € (Euro)
mmask : 1 Autonumber A number that increases automatically
Caption _ . i
efauk Vake : as each record is added
:i::iﬁ ?:fft . Yes/No (also known  Only one of two values (for example,
Required No . as a Boolean or a checkbox to tick, Yes/No, True/False,
Allow Zero Length No |
Indexed es (Mo Duplicates) , logical field) On/Off)
Unicode C i ¥
MEMode jﬂ?c_n_m;'rq_i_ f OLE Object Picture, video dlip, sound file or object
IME Sentence Mode None | i
| Smart Tags _ from another program (Windows only)
Lookup Wizard A drop-down box that offers you a
Fig 84 When creating a table, it isimportant to have the correct field name, limited choice of options for adata
type, length and description entry
-y Hyperlink Web address that links to a web page
Field name :
Attachment An image, spreadsheet file, document,
The name of each field which identifies the data should chart or other type of supported file
be meaningful. For example, you should not have a that can be attached to a record; similar
field labelled ‘Name’, since you would not know if it is to attaching afile to an email message

referring to a first name or a last name of someone, a




Field length

Another important field attribute is field length. Not
all database tables require you to set a maximum field
length, but many do. This is because, if you decide in
advance the maximum length of a field, the file size
can be kept as small as possible and there is no wasted
storage space. Also, the time taken to process data is
kept to a minimum.

Think what you would have to do when setting the
field length for a surname field. A field length of four
characters would be right for those whose surname
contains four characters, such as ‘Glen’, but not suitable
for ‘Ronald’ (six characters). Some tables allow fixed
field lengths — for example, 30 characters. The field
stays 30 characters long even when the name Smith

(5 characters) is entered.

Field description

You can enter an optional description for each field

in the Description column in the design grid. The
description appears on the status bar when the field is
accessed on a form. Examples of a description include
entering brief comments about the purpose of the field
or the data that should be stored in it.

Field properties

Each field has a set of properties that control the way

it stores, handles and displays data. You normally set
properties when you create a table in Design view D¢ .
However, you can display the Design view at any time
to set or change any property settings.

The properties available in the Field Properties pane of
the Design view window (Fig 8.4) depend on the data
type selected in the design grid. Some of the property
types are listed in Table 8.4.

Primary key
Usually one particular field of each record contains an
item which is used to identify the record. This field is

called the primary key field ¥ . This value in the key
field must uniquely identify each record. Using the

8.2 Common database management features

Table 8.4 Property types for fields in a database table
Property type Description

Field Size Limits a Text field to a specific number of
characters or a Number field to the range of
numbers it can store

Format Controls the way data appears in Datasheet
view

Decimal Places Displays a set number of decimal places in
Number and Currency fields only

Input Mask Sets a pattern that determines the input
format of data, such as the hyphens in a
telephone number, for example 224-5860

Caption Specifies a label other than the field name that
appears in the table and on forms and reports

Default Value  Displays a specified value for a field in new
records

Validation Limits the data entered to meet a certain

Rule requirement. For example, you can specify that
the CustomerID field cannot be less than 1000
Specifies the text you want to appear

in an error message if the data entered
violates the validation rule. For example,

the error message ‘Customer IDs start at

Validation Text

1000’ will pop up if you enter, say, 900 in the
Customerl|D field

Required Specifies that the field cannot be left empty
when you enter data into a record

Allow Zero Determines whether or not you can enter

Length quotation marks (“”) in a field to indicate that
there is no data for that field in the record

Indexed Speeds up retrieval of data in a field. All

primary key fields are automatically indexed

Bookshop example, the CID field in the Customer
table can be used to uniquely identify each customer.
You would not use First or Last field names, as more
than one person may have those names.

The need for a key field becomes clear when you
think of what might happen if you wanted to search a
database for John Smith. Smith is a common surname
and you may find that there are lots of Smiths in

your database — and more than one John! It is better,
therefore, to have a unique reference such as an
identification number (key field) on which to search.
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Other unique keys

A candidate key can also be a primary key if it is
unique. However, only one field must be chosen as the
primary key. Candidate keys are entirely optional, so a
table may contain none, one or several of them.

A composite key is a primary key that made up of
two or more fields. In the Bookshop database, CID
cannot be a primary key in the Order table as there
are multiple occurrences of 1128 and 1167 in that
column. Also, PR-ID cannot be a primary key in the
Order table either because P3430 and P3639 are also
listed more than once. Therefore, Figure 8.5 shows a
composite key using two fields CID and PR-ID. This

F g

Questions

1 Put the following terms in order from largest to
smallest: database, field, record, table.

2 FExplain what descriptions can be used for the
following and whether they are suitable field names:
last, first, PR_ID, CID.

3 State whether use of the following field names
represent use of a primary key, candidate key,
composite key or foreign key:

a student |D printed on a student’s school report

b studentID printed on a student’s exam card

¢ product code used to identify the name of product

d subject code printed next to each subjecton a
student’s exam card

e school code on a list of the subjects offered at
the school

f passport ID to collect student’s exam card

g driver’s licence ID to collect student’s school
report

h student’s ID and subject code requested to
receive student’s grade for that subject.

4 FExplain why a primary key (such as StudentlD) that

comprises all numbers would be given a data type
of text and not number.

5 Identify a suitable data type for the following fields:
a subjectID

mobile number

name of school

days absent from school

a n o

is done so that a customer can order more than one
product and more than one customer can order the
same product.

'_jj Order

: Field Name Data Type

¥ cp Short Text  Customer ID

¥ PR-ID Short Text Product ID from inventory
QTy Number Quantity ordered

Fig 8.5 A composite key is a primary key that can comprise multiple fields

In a database where the same field is found in two or
more tables, if it is a primary key in one table, then it is
a foreign key in the other tables.

lives with mother?

centre code

day of exam

vehicle registration number
receipt number

J quantity ordered.

- owua =-n

6 Itis importantto plan the structure of a database
carefully before you start creating one. The following
table is to contain information on members of
your family. 'Relation’represents what relation
this member is to you, such as sister, uncle or self
(meaning yourselfl). ‘Adult’ states whether this
member is an adult or a child.

a Choose the most suitable field type for each field
(see Table 8.3, which shows different field types).

b Choose the maximum field length for each field.

¢ Explain whether a field in the list can be used as
a primary key. If not, explain what field can be
created as the primary key field.

Field Field type | Field size
LastName

Key field?

FirstName

Relation
Month of Birth
Male?

Adult
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Practical exercises using Microsoft Access \

=
Exercise 1: Creating a database Exercise 2: Creating a table
1 Start the Access program by double-clickingon 1 Now that you have created the Bookshop
the Microsoft Access icon. These icons may look database, it is time to create a database file called a
different depending on your version of Access. table. Depending on the database program you are

using, an empty table, labelled as Tablel, may be
created for you. If so, then right-click on its label

)t

2 Access requires you to provide a name for the
new database, or you can browse to open an database will require three tables, called Customer,

Product and Order. Each table is created in
Design view.

to close and delete it.

2 Microsoft Access provides options to create

a table, query, form or report. The Bookshop

existing database. Select the option to create a
new database and type the name Bookshop. Note
that this database is saved in your Documents
folder if you do not specify another location.

Blank database
File Name

Bookshoy ‘|

C\Users\,. . . \Documents\,

Create

Fig 8.6 Creating a database called Bookshop

File Home Create External Data Database Tools Q Tell me what you want to dc

[ — e e E—— o m— — T i — = [ W e I
= B A % A ] A | —\ orn."r Wizard i | [3Report Wizard L ..:‘ Module
S [ Navigation - o Class Module
Application Table Table SharePoint Query Query Form Form Blank __ Report Report Blank = | apeis Macro
Parts = Design Lists=  Wizard Design Design Form '=/More Forms - Design Report | Visual Basic
Templates Tables Queries Forms Reports Macros & Code

Fig 8.7 Microsoft Access provides options to create a table, query, form orreport
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=

Navigation Pane

3 To create the first table (called Customer), locate

the icons or labels that will allow you to Create a
Table and view its design. For now, the new table
is called Tablel.

Home

Creale  Extemal Data Cuatabiase Took

> - -
= Property Indewes Create Data  Rename/

Sheet Macton = Dehete Macro

Shovi/Hide Field, Record & Table Events:

Retationships

Toods
I Tablet x
Field Name

Data Type Description {Optional)

General {aokup

e pas. 3 = Halp, tmiod (B TR

Fig 8.8 Start with a blank table in Design view

4 Click in the first Field Name box and type ‘CID’,

then press Enter. In the Data Type column,
choose the Text type, press Enfer and then type
the description as ‘Customer ID. Click below to
the Field Properties area to type 4 for the field
size. Enter the following field names, types and
descriptions in your table.

Field name | Field type | Description

CiD Text Customer ID Number
Last Text Customer’s Last Name
First Text Customer’s First Name

Note that the CID field is Text, since
calculations are not performed on this field,
otherwise the Number data type would be
chosen. Click again on the CID field name and
enter the following field properties:

Field Size: 4

Validation Rule: >999

Validation Text: Customer IDs start at 1000

= Heip Mum Lock B USE

T Tabled x

Field Name  Data Type Description (Optional) -

CiD Short Text Customer’s |D Number
Last Short Text Customer’s Last Name
First Short Text Customer’s First Name
Flal

General | pokup

Finld Size 4

Format

input Mask

Caption Customer's ID number

Detault value

vakdation Rule >833

Wabdation Test Customer |Ds start at 1000
Required Mo

&llow Tero Length Yes

indexed Yes [Duplicates Ok)
Umacode Compression Yes

IME Mode Mo Control

IME Sentence Mode Mone

Text Align General

Fig 8.9 Entering the design of the Customer table

6 At this point, you should choose one field whose

value uniquely identifies each record in a table.
If you do not define a primary key, Microsoft
Access asks you if you would like to create one
when you save the table. For this exercise, make
the CID field the primary key, meaning that
every item has a four-digit number and no two
are the same. To do this, select the CID field
and select the Primary Key icon § .Then click
the Save icon or Ct#/ + § to save the table.
Name the table as Customer and click OK to
close the dialogue box. You have created your
Customer table.

7 Use the same Bookshop database. Locate the

icons or labels that will allow you to Create a
Table and view its design.

8 Enter the following field names, types and

descriptions in this table.

Field name | Field type | Description

PR-ID Text Product ID

Description | Text Description of product
Cost Currency | Unit cost of the product
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10

11

Make PR-ID a primary key and save the table

as Product.

Use the same Bookshop database to create

another blank table in Design view. This will
be used to create the Order table.

Enter the following field names, types and
descriptions in this table.

Field name | Field type | Description

CID Text Customer ID

PR-ID Text Product ID from inventory
Qry number Quantity ordered
DISCOUNT | Yes/No 10% discount offered on

Product

12 Make CID and PR-ID the composite primary
key. Select the CID row, then while pressing
the Shift key, select the PR-1D row. Then click
the Primary Key icon in the Menu bar. Both
fields will have the Primary Key icon next to
them.

13 Save the table as Order.




Joi.ni.ng multiple database tables

Tables should be joined, so that you can access

and coordinate information in all the fields of the
connected tables. Joining tables saves you having

to enter the same information in several tables. In
addition, it allows you to create reports, forms and
queries from the related data tables in the database file.
This means you can create smaller, more efficient tables
that can be related when you need access to the data.

Relationships

The linking of two tables can occur in one of two ways:

¢ one-to-one
> one—to—many.

One-to-one (1:1)

'This type of linking usually takes place when the
primary key in one table matches the primary key in the
second table. An example of one-to-one linking is that
each employee has a personnel record, or a personnel
record is created on each employee. In Figure 8.10 there
is one record in the Employee table that links with one
other record in the PersonalRecord table.

One-to-many (1:M)

This occurs when one primary key in one table links
with a foreign key or a combined key in another table.

That is, a record in one table matches many records
from the other table. For example, one department has
many employees, or many employees are assigned to
one department. This is shown in Figure 8.10, where
one record in the Department table can have many
matching records in the Employee table.

In applications such as Microsoft Access, the linking of
tables is called a relationship. A one-to-one relationship
is shown in Figure 8.10 by a line connecting the

two entities with 1 denoting the ‘one’ ends of the
relationship. A one-to-many relationship is shown
with M or an infinity sign (e) denoting the ‘many’ end
of the relationship. Although there are other
conventions in many texts, you should use one that you
understand best.

Using the Bookshop database example with the
Customer, Product and Order tables, how do you
identify who has ordered which product? This is
achieved by linking pairs of tables that have a field
common to both tables. There is related data in these
tables, since a customer can place one or more orders
for a product. Figure 8.11 shows three tables again with
their fields. The primary key field is underlined in each
table.

PersonalRecord Department
2 EmpliD X : % DeptiD
First Name Department
Last Name Location
Address
Telephone
Employee

Telephone2 1
Next of Kin ¥ EmpliD

Paosition

Qualifications

Yearstarted

PreviousExperience?

DeptiD -

Fig 810 Linking common fields between pairs of tables




CUSTOMER PRODUCT
CID LAST FIRST PR-ID DESCRIPTION COST
1122 John Rich P3122 Pocket Diary $8.95
1124 Aks Todd P3429 Jumbe Clips  $4.15
1128 Tedd Lou P3430 Small Clips  $2.75
1138 Yod Ed P3639 Round Labels $3.95
1145 King Bev P3745 Receipt Book $7.55
1167 Wall Ann P3899 Highlighter  $1.75
1170 Cain Zed P3902 Black Pen  $1.25
J e S

p

unnsn)

Ncip  PRID” Qry
1128 P3430 10
1128 P3639 500
1128 P3902 50
1138 P3745 100
1145 P3122 5
1167 P3430 10
1167 P3639 100

\_ J

Fig 8.11 Creating a relationship between pairs of tables for the Bookshop

database

r———

b
c

Questions

8.3 Joining multiple database tables

Linking tables ensures that the data in the database

remains as accurate as possible. For example, if you

wish to delete a customer who has placed orders, the

database will not allow you to do so until the orders for

that customer are deleted. That way, no order can be

placed without having a customer’s data linked to it.

1 Use Figure 8.11 to answer the following questions:

State whether pairs of tables have a one-to-one
relationship or a one-to-many relationship.
State the primary key in each table.

State the first names of the customers who
ordered round labels.

State the description of the product that was
ordered by the customer with |D 1145,

How many customers placed orders?

2 Answer the questions based on these two tablesin a

Sports database:

ATHLETE

AthletelD | NameOfAthlete Code |Gender
121 |[JadeBoyce u13 F
231 | Shade Skeete uU13 F
351 [ Neil Hall u20 M
142 | Figman Mdlig 020 M
187 | EliJarad u20 M

DIVISION

Code Category
u13 Under 13

u20 Under 20

020 Seniors

a n oo

State the names of the tables.

How many records are in the Athlete table?
How many fields are in the Division table?

In each table, state the most appropriate field
that can be used as a primary key.

State the name of the table and the field thatis a
foreign key.

Identify the field that is used to link the tables.
Explain whether the tables are linked as one-to-
one or one-to-many.

Explain whether the row for the Under 13
division can be deleted from the Division table.
Explain whether the row of data for athlete 142
can be deleted from the Athlete table.

Write the name(s) of the seniors.

What division is Athlete 231 in?
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Practical exercises using Microsoft Access \

Exercise 3: Linking tables in the Bookshop database 6 You have created a relationship between the

1 Open the Bookshop database that was created Customer and Order tables.

in exercises 1 and 2. Locate the Database toolbar 7 Repeat the procedure in steps 4 to 6 to create a

that contains the Relationships icon ;... relationship between P-1D in the Product table
tsbonebNos and P-1D in the Order table.

2 Click on the Relationships icon, then click the
£ Exercise 4: Linking tables in other databases

Show Table icon = on the toolbar to make it 1 Return to the previous example on the Sports

SPpCAL, ' database.
3 Double-click on the Customer, Product and 2 Create the database called Sports, and then

Order tables. When you have finished adding the rate e o
tables, elick Close. 3 Link the tables using a common primary key, and
4 Now click on the CID field in the Customer
table and drag it to the CID field in the
Order table.
5 An Edit Relationships window pops up
(Fig 8.12). Make sure the Enforce Referential
Integrity option is ticked in the checkbox and
press OK. This means that Access will help you

enter the data in each table.

enforce rules so that your data is valid to start
with and remains valid throughout its use.

Edit Relationships ? X
Table/Query: Related Table/Query: -
_Create
Customer Order
Cancel
CID v |CID ~
Join Type..
W

Create New..
Enforce Referential Integrity

[]cascade Update Related Fields

[[]cascade Delete Related Records

Relationship Type:  One-To-Many

Fig 8.12 Enforcing rules on your data




You can start entering data once you have completed

the table design. Design view N allows you to enter

field names, data types and descriptions into your
database table. Another view, Datasheet view |
allows you to enter raw data into each field of your
database table. If you have selected a field as a primary
key, make sure that there is always data in this field. To
switch views between the Datasheet and the Design
view, simply click the button in the top-left hand
corner of the Access program window.

A form is another way to enter data (Fig 8.13).Itisa
graphical representation of a table where you can also
add, update and delete records in your table as with

the datasheet. You can give the form a different name
from your table, but they both still work on the same
information and the same data. This means if you change
a record in a form, it will also be changed in the table.

A form is very good to use when you have many fields in
a table. It means you can see all the fields in one screen.
If you were in the Datasheet view, you would have to
keep scrolling to see a field at the far left or right.

Sometimes you may need to see one record and the
related data on that record in one form. For example,
you may wish to see all orders for one customer. It is
useful to create a form of the customer data with a
sub-form (Fig 8.14) showing the products ordered
along with their costs, quantities ordered and whether
they are on discount.

Field options

Data entry should be as simple and quick as possible.
This is particularly important if a database has
hundreds or thousands of records. Data also needs to
be accurate. To help with this, you can set the entry
options for fields. One entry option is to get data to
be automatically entered into a field. For example, the
Quantity field could automatically enter the number 0
for each new record entered.

. j Order x
Customer ID « ProductiD «~ QTty v Clickto Add ~
1128 P3430 10
1128 P3639 500
1128 P3502 50
1138 P3745 100
1145 P3122 5
1167 P3430 10
1167 P3639 100

* 0
Record: 4 o '8of8 Ll Mo Filier | Search
E] Orde.r x
| Order
| 4
istomer 1D
Product ID P3745
arny 100
Search 1 »

Record: 4 4 40of7 Mo

Fig 8.13 You can enter data using a datasheet (top) or a form (bottom)

| =5 customer Farm x

Customer Form

¥
Tedd
Description - Cost » Q7Y - Discount =

small Clips $2.75 10 [ ]
flound Labels $3.85 500 [
Black Pen §1.25 50

-

Record; W L Search

|FRecord ™. 4 30f T oM : Search

Fig 8.14 A form showing the customer's name along with a sub-form of the
products ordered their costs, quantities and whether they are on discount

In most databases, you will also need to enter the same
values into a field repeatedly. For example, it is much
quicker and more accurate to choose a product from a
list, rather than having to type it in each time. A value
list (or combo box) lets you do this by choosing a value
from a list (Fig 8.15).
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—] Order
b
Customer D | 1138
Product t

P390:Z Black Pen

P389¢ Highlighter :
P342¢ jumbo Clips
P312: Pocket Diary
P374% Receipt Book
P353¢ Round Clips
P343( Small Clips

Record: M 4 40of 7 L A Na Filter | Search 1 »

Fig 815 Value lists are a quick and accurate way to enter data. Here a list
is shown where only one product can be selected. A check box determines
whether a product is eligible for a 10% discount

Other entry options include a check box (Fig 8.15).

Instead of typing Yes or No in a field, you can have a

check box where a tick means ‘Yes” and the absence

of a tick means ‘No’. Another option is to have radio

buttons, also known as option buttons. These methods

of data entry reduce the possibility of error when

inputting data.

J Questions

1 Explain the difference between Datasheet view and
Design view when creating a table.

2 State the name of the graphical representation of a
table that allows you to quickly add records.

3 State two data entry options that can be used to
quickly and accurately enter data in a database.

~

Exercise 5: Entering data

1 Open the Bookshop database that was created in
Exercise 1.

2 Double-click on the Customer table to open it.

3 To switch views between the datasheet and the
Design view, simply click the button in the top-
left hand corner of the Access program window.
+ Datasheet view | :allows you to enter raw
data into your database table

+ Design view D¢ " allows you to enter fields,
data types and descriptions into your database
table.

4 Click on Datasheet view and enter the data

CiD Last First
1122 | John Rich
1124 | Aks Todd
1128 | Tedd Lou

+ To add a new row, press Enter or select the
next line and enter the information.

Practical exercises using Microsoft Access \

shown below into the Customer table and save it.

+ To modify a record if you have made an error,
select the record and field you want to update,
and replace it with the text you want.

+ To delete a record, right-click on the row and
select Delete Record (Fig 8.16).

: Customer b
b~ Last - First « Clickto Add «
1122 lohn Rich
e - Todd
== AN Lou
=% Delete Record Ed
X \ Bev
o Ann
?
Record: 4 4 20of 6 P M P Search
Num Lock =

Fig 8.16 Deleting a record from the Customertable

5 Click on the first record again and change the
CID to 112. Press Enter and you should see your
validation rules working (Fig 8.17).

»
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I Customer
CID - Last - First « Click to Add ~

#1112 John Rich

1124 Aks Todd

1128 Tedd Lou

28 Y.Od Microsoft Access X

1145 King

1167 Wall

1170 Catn | Customer IDs start at 1000

bt

I Record: 1of 7 L I No Filter Search

Num Lock = B

Fig 8.17 Entering a number that is not valid results inan error message

6 Select the Product table and double-click to open  more complex forms. First, follow these steps to
it. create a basic form:

e e Selovng fecord 1 Open the Bookshop database with the Customer,

PR-ID Description Cost Product and Order tables. Each table should have
P3122 Pocket Diary $8.95 three records of data.
P3429 Jumbo Clips $4.15 2 Select the Customer table. Then in the menu or
P3430 Small Clips $2.75 ribbon, select the Create tab and then the Form
8 Select the Order table and double-click to open it. icon g
9 Enter the following records: 3 This option creates a simple form using all of the
fields in the table.
Eustomer 1D | Froduck1D | QTY || Discount 4 Use the form to enter the following records in the
1128 | P3430 10
Customer table:
1128 | P3639 500 |Y
1128 | P3902 50 CiD Last First
1138 | Yod Ed
Exercise 6: Create a basic form 1145 | King Bev
Microsoft Access does a very good job of creating a 1167 | Wall Ann
form, and even provides a Form Wizard for creating 1170 | Cain Zed
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"

Exercise 7: Create a form using the wizard

1 Select the Product table. Then activate the Form
Wizard. In some versions of Access, there may be
an icon [dformWizard  which can also be found in
the More Forms option on the ribbon.

2 Select the fields needed for the form by selecting
a table or query from the Tables/Queries

Form Wizard

Tables/Queries

Table: Product

L3

Available Fields:

Description
Cost |
>>
<
<<
Cancel

Fig 8.18 Using the Form Wizard to select fields

drop-down menu. To select the fields you want to
view on your form use the > arrow to move them
from the Available Fields window in the left
pane to the Selected Fields window in the right

pane. You would use >> if you are selecting all of
them (Fig 8.18).

Which fields do you want on your form?

You can choose from more than one table or query.

Selected Fields:

(] R ——

Finish

3 Click Next.
4 Select the layout you wish and click Next. Exercise 8: Completing the data entry with the
5 You may be asked to select the style you desire. Usea ~ Order table
light background if you are going to print your form. 1 Use the Form Wizard or another method to

6 Click Next. enter the following data in the Order table:
7 Give your form the name Product and click Finish. Curtomer | Product, | GrY | Diseount
8 You should see your form. D ID
9 Enter the following data using the form: 1138 | P3745 100

PR-ID Description Cost 1085 |Raiad =

P3639 Round Labels §3.95 L L

P3745 Receipt Book $7.55 1167 |P3639 | 100 | ¥es

P3899 Highlighter $1.75

P3902 Black Pen $1.25
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m

Exercise 9: Creating a form with a sub-form

1 Select the Customer table.

2 Activate the Form Wizard.

3 Select the fields needed for the form by
selecting a table or query from the Tables/
Queries drop-down menu. Use the > arrow to
move the CID, then First and Last field names
from the Available Fields window in the left
pane to the Selected Fields window in the
right pane.

4 Practice adding additional fields from the tables
so that the fields are selected in the following
order:

a Select the Order Table and add the CID and
PR-ID fields (Fig 8.19a).

b Select the Product Table and add the
Description and Cost fields.

¢ Select the Order Table again and add the
QTY and Discount fields.

5 Click Next.

6 If prompted, view the data by Customer. You
will be able to see the form and sub-form in the
preview pane (Fig 8.19b).

7 Click Next.

8 Leave the layout option of the sub-form as
Datasheet and click Next.

9 Type Customer Form as the name of the main
form and leave the name of the sub-form as
Order sub-form (Fig 8.19¢).

10 Click Finish to see the final form (Fig 8.19d).

11 Locate record 3 to view the orders for the
customer Lou Tedd.

12 At the bottom of the form you will see Record:
3of 7.

13 Add the following order for Lou Tedd. Click
in the PR-ID and enter P3745. The Customer
ID, description and cost of that product should

fill in those fields. Enter 25 for the quantity and
leave the discount blank.
14 Click the icon to add a new record. Enter the
following record of data for a new order:
CID: 1199
First: June
Last: Jarway
PR-ID: P3745
QTY: 25
Form Wizard

Which fields do you want on your form?

You can choose from more than one table or query.

Iables/Queries
[able: Order v

Table: Product Fields:

= o |
<
<<
Fig 8.19a Selecting the Order table
Form Wizard
How do you want to view your data?
CID, First, Last

by Order
by Product

CID, PR-ID, Description, Cost, QTY, Discount

(@) Form with subform(s) ~ Linked forms

Cancel < fack Einish

Fig 8.19b Viewing the data by Customer — you can see the form and
sub-form in the preview pane ’
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Form Wizard Exercise 10: Create a form for the Sports database that
s o o iR i e contains the Team and Division tables
Form: Customer Form TEAM
Subform: Order Subform|
AthletelD | NameOfAthlete Code Gender
That's all the information the wizard needs to create your form. 121 | JadeBoyce u13 F
Do you want to open the form or modify the form's design? 231 Shade Skeete U13 F
(@ Qpen the form to view or enter information, 351 | Neil Hall u20 M
S b 142 | Figman McJig 020 M
DIVISION
S e ] Code Category
Fig 8 19c Naming the form and sub-form u13 Under 13
- u20 Under 20
| £ Customer Form 4
Customer Form 020 Seniors
. 1 Create a database called Sports.
I 1128
2 Create the two tables, choosing the most
Tedd appropriate data types in each table.
Custorm » Product | = Description = Cost = ary +  Discounmt - 3 SeIeCt a S‘U'itable Primary key for eaCh table‘
T T —————— i 4 Create a form to enter the data in the tables as
1128 P3502 Black Pen 51.25 50 L | f Il .
- = ollows:
+ Main form: Code and Category from the
B Division table
g Ty < ey T + Sub-form: AthleteID, NameOfAthlete and
Fig 8.19d The final form showing the orders for customer Lou Ted Gender from the Team table.




Searching and son:r ng

Computers have important advantages over manual
systems since they can work extremely quickly, and
automatically, to make calculations and to retrieve and
sort data into some useful form. All these functions are
known as data processing.

Searching

Searching a database is reasonably straightforward once
you realise that you must tell the program precisely
what to search for. You do this by giving clear criteria
(conditions) for the search. You might know what you

want to find, but the software does not — until you tell it.

A query (also known as a filter or search) is used to
answer a question using the data in a database. The
database is searched to find all the records that match
a particular condition. A query is the question you
ask, such as ‘List the first names of the customers who

ordered round labels.’; it is not the results (for example,
Ann and Lou).

You may make several queries to ask different specific
questions. When a query is ‘run’it produces as output

a list of all the records that match the condition that
defined the query. Once you have created a query, you
can run it as often as needed. Even the results of the
query will be updated if you add more data to the table.

When you begin to design your queries, ask yourself:

+ What specific question do I want to ask?
+ What data (fields) do I need displayed?
* What sort order will help me the most?

Queries can be as simple or as complex as you like.

To search a database, you must first enter the search
criteria into one or more fields for their tables. Then
you instruct the program to find all the records that
match the conditions that you have set. For example, to
find the products with orders that are less than 50, you
would type <50 in the QTY field of the Order table.

First Description QTY

Lou Small Clips 10
Bev Pocket Diary 5
Ann Small Clips 10

Simple Query Wizard

Tables/Queries

‘Table: Product

Available Fields:

>>

=<

Cancel

[ Which fields do you want in your query?

You can choose from more than one table or query.

Selected Fields:

[Last |

b

Einish

Fig 8.20 Using the Query Wizard to select fields in a query
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@ Customers who ordered products with quantities of less than 50

Order
Product Customer
- ? * 0 *
- ¢ CID 1 -
? PR-ID T o~=| Roap
i ™| %D
Description Last
TY
Cost Q_ First
Discount
4
Field: |Last Description Qry
Table: |Customer Product Order
Sort:
Show:
Criteria: <50
or:
4

| ﬁ-.l Customers who ordered products with quantities of less than Eﬂ
Last =  Description ~ QrTy -
Tedd Small Clips 10
King Pocket Diary 5
Wall Small Clips 10
*
Record: M 10of3 L S No Filter | Search

Fig 821 Creating a query to list the products with orders of less than 50

After executing the query, you may see one or more
records that were produced from your search.

The comparisons that you can make in queries will
depend on which database program you are using.
Table 8.5 lists some common operators used.

Searching for specific records

The word ‘criteria’ in a database means you want

to find only certain records and ignore others (the
ones that do not meet the criteria conditions). If you
want to limit the results of your query, you can set
up specific criteria. If a record meets those criteria, it

is included in the results. Note also in Table 8.5 that
the criteria does not include any formatting such as
the dollar sign ($) or percentage symbol (%). Any
search using text as the criteria is enclosed in double
quotation marks. For example, suppose you wish

to find the product with ID P3430. This produces
one result: Small Clips costing $2.75. Figure 8.22
illustrates how you place P3430 in the criteria row
below the field name where you wish to find the
specific records. The other fields can be selected (ticked)
to indicate that you wish to see their results as well. If
you only wish to see the product description and the
costs, make sure only those two fields are selected.



8.5 Searching and sorting

Table 8.5 Operators used in searching databases

Operator Meaning Example
= Equal to “P3122" searches the product ID number field to find all products with
that identical product ID
> Greater than > 5 searches the cost field to find all products that cpst more than $5.00
< Less than < 5 searches the cost field to find all products that cost less than $5.00
>= Greater than or equal to >= 5 searches the cost field to finds products whose cost is greater
than or equal to $5.00
= Less than or equal to <= 5 searches the cost field to find products that cost less than or equal
to0 $5.00
e Asterisk, known as a wild-card character,can “R*"or like "R*" will find all products whose first character or letter
be used to represent one or more characters begins with R, for example Receipt books and Round labels
“7 Description of ProductiD P3430 \ x | ﬁ Products costing more than §5 x
Product Product
? PR-D %
i % PR-ID
escription
Cost Description
Cost
4 » 4 4
TFai:lI:E :R-l: y pI:.ﬂesdcri::ttic;-ri 505; 3 = Field: | Description Cost =
sm; rocu rocu N Table: |Product Product
Show: Sort:
Criteria: |"P3430" Show:
or: i Criteria: 5
1 ’ or:
Fig 8.22 Searching for a description for product P3430 4 »
Also notice that there is only one table selected. If Description Cost
the fields you need for the query are found in one Pocket Diary $8.95
table then the other tables should be deleted from the Receipt Book $7.55

query. Otherwise you may find duplicate records in
your result. To delete a table in query design, select the
table, right-click and select remove table or select the
table and press the Delete key on your keyboard.

Fig 8.23 Query to find products that cost more than $5.00 and its result

Figures 8.23 and 8.24 show other examples of how to
find products that cost more than $5.00 (Fig 8.23) or
those that begin with ‘R’ (Fig 8.24).
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T Query2 x Queries using more than one field
e s You can create more complicated queries by linking
roduct i
together more than one search condition. For example,
? . find the customers who ordered products costing less

PR-ID ; B ;

iy than $5 in quantities of more than 100. Figure 8.25

escription - '

o shows how in Microsoft Access <5 and >100 are
placed on the same criteria row but under their field
names. This joins the two queries with the AND

= operator.
4
2 Another query finds the customers who ordered
Field: | Description Cost - products costing less than $5 OR products with
Table: |Product Product quantities of more than 100. Figure 8.26 shows how in
S:"”: Microsoft Access <5 and >100 are placed on two lines
ow: v J % 3 ‘ .
Criteria: |RY labelled as ‘criteria’ and ‘or’. It does not matter which
or: v one is entered in the criteria or the OR row once they
4 4 are not in the same row. This joins the two queries with
the OR operator. The result below can be saved as Less
“H Products starting with R X than $5 or More than 100.
Description = Cost -
P ! First Description | Cost QTY
fioung tabe . <293 Lou Small Clips §2.75 10
- Receipt Book :7‘53 Ann Small Clips $3.75 10
0.0
Lou Round Labels $3.95 500
Ann Round Labels $3.95 100
Record: 4 1of2 LS No Filter | Search Lou Black Pen $1.25 50
_—k ¥ s
Fig 8.24 Query to find the names of products that begin with ‘R and its result
“H Query b3
Product
Customer Order -
’ * 1 + : % PR-D
7 cp %0
=2 %op Description
fa 2 PRD - Cost
First Qry
Discount
1 b
Field: |First Description Cost ary =
Table: | Customer Product | Product Order
Sort:
Show:
Criteria: <5 =100
ar -

Num lock [ s | £

Fig 8.25a Query to find the customers who ordered products costing less than $5 in quantities of more than 100
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‘ j_J Customers who ordered products with quantities of less than 50 x
Last » Description = Cost v aTty -
Tedd Round Labels $3.95 500
*
Record: W 10of1 (20 “llter | Search

Fig 8.25b results from query to find the customers who ordered products costing less than 55 in quantities of more than 100

ﬁ Less than §5 or More than 100 .
Customer
Order Product
= -
¢ ao 1 o - - ? PR-ID
= 2| %o —/_ -
= 2 preD %, Description
aTy Cost
Discount
=
] »
Field: | First Description Cost QTY{ =
Table: | Customer Product Product Order
Saort:
Shaw
Criteria: <5
ar: >100 -
4 »

Fig 8.26 Query to find the customers who ordered products costing less than $5OR quantities of more than 100

Notice that in these queries all three tables were used
since fields were needed from each table. However,

if fields from the Customer and Product tables were
needed, the Order table should not be deleted since it
is linking these two tables in the database. For example,
suppose the Bookshop needed to contact all customers
who ordered Black Pens. The First and Last field names
would be selected from the Customer table, while the
Product ID (PR-ID) or Description for the Black Pens
could be selected from the Product table and not the
Order table.

'The words AND and OR are the only ones that can be
used to link two simple conditions together to make a

more complicated query. The difference between using
AND or OR to join two conditions is:

+ AND: Find only records which match ot of the
conditions.

+ OR: Find records that match either or both of the
conditions.

Reversing queries

Sometimes you may want to search for records which
do not match a particular criteria. For example, you may
want to find all customer orders except those for customer

Lou. The keyword NOT is used to do this (Fig 8.27a).
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ﬁj Customer orders except Lou X
Customer Order Product
* » 1
: 1 2| 9o # PR-D
% ap s
i 7 pR-ID 2/_ Description
First aps cost
Discount =
4 r
Field: | First Description Cost Qry =
Table: | Customer Product Product Order
Sort:
Show:
Criteria: | Not "Lou”
ar; -
Fig 8.27a Query to find all orders NOT placed by Customer Lou
|0 Customer orders except Y 5 Figure 8.28 shows how the sort option in Design view
First  « Description « Cost =~ QY is used to order the data.
Ed Receipt Book $7.55 100
Bev Pocket Diary $8.05 5
Order
Ann Small Clips $2.75 10 Customer
Ann Round Labels $3.95 100 ‘ " ;
* @ co 1= 9o
Record: M < 10f4 oMo Mo filter | Search Last # proD )
First ary
Fig 8.27b Result of query to find all orders NOT placed by Customer Lou - SisSst
SO I’t] n g Field: |Last Description
. . Tal roduct
Most databases will let you sort data so that it is ort: ||

displayed in a specified order. To sort a database into an
order you must specify:

+ which field in the database you wish to use to order
the records
+ whether you want the records in ascending (A to Z)

2l or descending (Z to A) order il

Sorting records temporarily reorders the database

file. Sorting allows you to browse, update, export or
print records in a particular order. You can also sort
numbers, dates and times in ascending and descending
order. Being able to sort records quickly is one of the
advantages of using a database. Depending on your version
of Microsoft Access, you may have one or more methods
of sorting your data. However, the result remains the same.
'The following three examples show how your results
can be sorted by the last name field in ascending order.

Descending
(not sorted)
4

Fig 8.28 Design view showing how the last names of the customers can be
sorted In ascending order

Figure 8.29 shows how the Sort and Filter menu
option in Datasheet view is used to sort the data.

External Diat

Fig 8.29 Using the Sort and Filter menu option in Datasheet view to sort the data

M =] Y SlAscending T Selection - = New Z Totais
View Paste & Coy Filter ;‘ esendiog TAawnced~ Rr;r‘esh ol Swe i el
- - 7» Remove Sort A= A = |=5 More
iews Chipboard Sort & Fitker Fecords
All A © w (|5 cosneraidis
ek fo 8 Q& o First = Description = Cost - ary .
King Pocket Diary $8.95 5
Tatlos & o RS Black Pen $1.25 s0
=i Custome Tedd Round Labels 53.95 500
i | Tadd Small Clips S1.75 10
ER wmrodui Wall Round Labels 53.85 100
Queties 2 Wal Small Clips $2.75 10
B oo | Yod Ed Receipt Book $7.55 100



= Description = Cost . Qry «
58.95 5
§2.75 10
51.25 S0
53.95 500
» S2.75 10
wall Select Al) 53.95 100
Yod (Blonks) $7.55 100
% King
Tedd
| wall
| yod
|
|
|Ft{ur(l B 1of QK Cancel

Fig 8.30 Using the sort aption to the right of the fie!d name to order the data

—_—

Questions

8.5 Searching and sorting

Figure 8.30 uses the Sort option in the field names to
order the data.

All these methods will give the following results.

Last First Description Cost QTy

King Bev Pocket Diary $8.95 5
Tedd Lou Small Clips $2.75 10
Tedd Lou Round Labels $3.95 500
Tedd Lou Black Pen $1.25 50
Wall Ann Small Clips $2.75 10
Wall Ann Round Labels $3.95 100
Yod Ed Receipt Book $7.55 100

1 Select the most suitable options that describe the
sorting of data as A to Z:
i ascending
ii descending
iii top to bottom

b List the field names that would be used in the
query.

¢ Write the field name and the criteria for the query.

d How would the criteria change if the query was
changed to list the products that cost $3.00 or

Fig 8.31 Query template

iv bottom to top. less?
Use the query template shown in Figure 8.31 to answer 3 You wish to list the names of the products that are
questions 2 and 3: on discount.
2 You wish to list the names of the products that cost a Write one or more tables that would be used in
under $3.00. the query.
a Write one or more tables that would be used in b Listthe field names that would be used in the
the query. query.
¢ Write the field name and the criteria for the query.
Customer Order Product
¥ co 12 Fewo L 9
Last 2 PR-D E/_ Description
First Qry Cast
Discount
4 ]
Field: || v a
Table:
Sort
Show: L] L L L] L]
Criteria:
or
141 ¥
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Exercise 11: Searching and sorting

1 Use the Bookshop database to create queries to
list:

a
b

Cc

the names of the products that cost under $3.00
the products that cost more than $5.00

the names of the products that are on
discount; sort by the name of the product

all customers who ordered Black Pens; sort by
the customer’s last name

e

the customers who ordered products costing
less than $5 in quantities of more than 100
the customers who ordered products costing
less than $5 OR quantities of more than 100
all orders except those placed by Customer
Lou

the names of products that begin with ‘R’
the customers whose last name begins with

i &2
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A calculated field is a ‘virtual field’in a query or report.
The value in this calculated field is a function of one or
more fields from a table or query.

The syntax of a calculated field is always the same:

New field name: [ Expression]

Calculated fields with numbers

For example, the syntax for the calculated field called
Total Cost is:

Total Cost: [Cost] * [QTY |

where Cost is the cost of the item and QT'Y is the
quantity ordered (Fig 8.32).

Note that:

+ There must be a colon after the new field name.

¢ Only the field names are enclosed in square brackets.

+ 'The field names must be written exactly as they are
in the table, otherwise the system may not recognise
them.

+ The calculated field name (such as Total Cost)
should be a meaningful name and can contain
spaces and underscores or dashes.

In this case, the expression for this calculated field
involves two fields from the Bookshop table (Cost and
QTY), and the multiplication operator. The Total Cost
field may contain $27.50 as one of the calculated field
results.

Mathematical functions

An aggregate query is a special type of query within

Access that allows you to group your numerical data
to perform specific mathematical functions. Some of
these functions are shown in Table 8.6.

Table 8.6 Aggregate functions

Group matching values in a field are grouped together
By
Sum will give a total of all the records in this field for the
groupings indicated in the Group By field

Avg will give the average of all records in the specified

fields within each grouping

Min will return the single lowest value from the group of
records
Max will return the single highest value from all records

within the grouping

Product

7 PR-D
Description
Cost

Qry Total Cost: [Cost]*[QTY]
Order

Count counts the number of entries within the designated
field
x
.O.TY .| TotalCost =
10 $27.50
500 $1,975.00
50 $62.50
2 100 $755.00
5 $44.75
- 10 $27.50
100 $395.00

Fig 8.32 Creating a calculated field for the total cost of a product
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To use an aggregate function, you must first create a
query either by activating the wizard or using Design
view. Add fields which can be used in a calculation.
Next click on the Totals icon [E . This causes an
extra row in the criteria area to be added. A suitable
aggregate function from the Group By list can be
selected and then the results are viewed.

For example, to find the total cost for each customer,
after adding the cost field to the query, click on the
Totals icon (Fig 8.33). Then in the Cost field select
the SUM function from the Group By list (Fig 8.34).
The total cost of each customer's order is shown in the
result. Save the query as Costs of Orders.

You can choose to sum the items, giving an overall

total of the items sold (Fig 8.34). Save the query as
‘Sales’ and click on the Datasheet view icon | | to
see the results. You can click on the Design view

icon B¢ again to perform other functions shown in
Table 8.6.

ofrmm  Jc nsert Rows '8 Insert Columns Parameters

» Delete Columns roperty Sheet
Show =
on  Table i Return: A e Names
Query Setup Show/Hide -

#d, but first we need to close some apps. Update now Show/Hide Column Totals in Quel

5 Aggregate query x
Order

. = i ap
? w T | e

Last ary L]

— e —— s

Field: iLast Total Cost: [Cost]"[QTY]
Table: |Customer

Total: !G{oup By firoup 6y -
Sort: |
Show: : ™
Criteria: |
or: :

Fig 8.33 The Totals icon is used to create aggregate queries. The icon is found in
the Design view of the query menu

Field: |Last
Table: | Customer
Total: | Group By Surd 2

Sort: Group By
Show:

Criteria: Avg
or: Min

4 Max

Count

StDev

var L=

First

Last

Expression

Where

Total Cost: [Cost]*[QTY]

Fig 8.34 Clicking on the Totals icon in the query produces an extra line "Total’ in
the design grid, where the list of aggregate functionsis shown

Results of using the SUM aggregate function:

Last Total Cost

King $44.75
Tedd $2,065.00
Wall $422.50
Yod $755.00

Calculated fields with text

Suppose you wish to produce a field containing the
product ID and its description. The syntax for the
calculated field called Desc is:

Desc: [PR-ID] & [Description]

In this case, the expression involves two fields from
the Product table (PR-ID and Description) and

the ampersand (&) operator. So, the Desc field may
contain ‘P3639Round Labels’ as one of the calculated
field results.

Instead of having PR-ID and Description run together
in the new Desc field, you may prefer to have a space
separating the two parts. The syntax can therefore be
modified to:

Desc: [PR-ID] & “” & [Description] to produce
‘P3639 Round Labels’.



Errorsin queries

Sometimes, after you have created a calculated field and
run the query, you see a dialogue box asking you to ‘Enter
parameter value’. This occurs when you spell a field name
incorrectly and your database program cannot find the
misspelled field name (Fig 8.35). To solve the problem,
simply correct the spelling mistake in the field name.

(diiastTinnec
WVUHCOLIVIID

1 Given the field names Firstname, Lastname,
Description and Cost, create calculated fields to
produce the following:

a Join the Firstname and Lastname fields so that the
result is similar to Jane Smith!

b Join the Firstname and Lastname fields so that the
result is similar to'Smith, Jane!

¢ Join the Description and Cost fields to produce
output similar to ‘Black pens cost $1.25°

2 Whatis the typical cause of an error in a query?
3 Using the table called Bookshop, write calculations to:

!

8.6 Calculated fields

\ Enter Parameter Va... ? X

i
|

Access could not find the
field name QNTY. The
correct field name is QTY

Fig 8.35 A Spelling error in a calculated field

Cancel

a find the total cost of each product ordered where
Total cost = Quantity x Cost

b calculate how much discountis deducted if there
is 10% discount on the cost of the product

¢ find the mark-up on each product where New
Cost = cost x 1.10.

4 State the function that will produce:
a the total cost of all orders
b the product that is the least expensive
¢ the product that is the most expensive
d the total number of products.

-~

Exercise 12: Calculated fields

1 Use the Bookshop database to create the queries to:

a calculate how much discount is deducted if
there is 10% discount on the cost of the product

b find the mark-up on each product where
New Cost = cost x 1.10

¢ find the name of the product that is the least
expensive

d identify the most expensive product

e calculate the total number of products.

Exercise 13: Creating an aggregate query

1 Open the Bookshop database.

2 To produce a calculated query, create a query, either
by activating the wizard or using Design view.

3 Add the Last name field in the Customer table,
Cost field in the Product table and QT field in
the Order table to the query.

Practical exercises using Microsoft Access R N

4 Click on the Datasheet view icon to see the
results. Then in Design view, in a new field type
Total Cost:[Cost[*[QTY]

5 Remove the checkmarks in the rows for Cost
and QT'Y that show those columns of data, so
that only Last and the Total Cost are shown.

6 Click on the Datasheet view icon to see the
results.

7 Select the Totals icon on the Menu bar. Your
query now has an extra line “Totalin the design
grid, while the Group By option is now shown
under each field in the query.

8 Change the Group By in the Cost and QTY
columns to Expression, and change the Group
By in the Total Cost column to SUM.

9 Click on the Datasheet view icon to see the
results.

10 Save the query as ‘Total Orders’.

/
= @_- -
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A query simply selects particular records from the
database. Often you may want to display only some
fields from the records that are found or display the
records in a particular order. A report is an effective
way to present your data in a printed format, because
you have control over the size and appearance of the
data and headings. Fields in the report can be grouped
with different kinds of subtotals including sum,
minimum, maximum and average.

Typically, a report will let you specify these things:

+ which fields to display

+ where to display the fields

+ the order in which records should be displayed

¢+ how records should be grouped together

+ what statistics you want the database to calculate
from the records (for example, number of records,

average values of fields).

Standard report formats

Standard reports can be either:

+ tabular (set out as a table) (Fig 8.36) or
+ columnar (set out as a form) (Fig 8.37).

When a fabular report is printed, multiple records

are printed on each page. Each record takes up one line
in a table. The names of the fields are printed at the top
of the table. Options provided in the report will let

you determine in what order the names are printed

on the report. Grouping could be used to divide the
field names on the report into groups. For example,
the types of items could be grouped by the supplier.
Most databases will print each group on a separate
page. Columnar reports print each record on a separate
form. Usually each form is printed on a different page.
Columnar reports ate often used for printing items

such as tickets.

I order Report

Order

King
Tedd
Tedd
Tedd
Wall
Wall

Yod

Report
Bey Pocket Diary
Lou Black Pen
Low Round Labels
Lou Sriall Chigs
Ann Round Labels
Ann Small Clips

Ed Receipt Book

Friday, February 23, 2018

Fig 8.36 Example of a tabular report

Report formats

$a.65 5
$1.25 50
53,95 500
S2.75 10
§3.95 100

S2.75 10

OO0 DODEBOD

$7.55 100

Page 1of 1

Order Report - Columnar \,

Order Report - Columnar

Last

First
Description
Cost

Qry

Discount

Last

First
Description
Cost

Qrty

Discount

King

Bev

Pocket Diary
$8.95

5
O

Tedd

Lou

Black Pen
$1.25

50
(|

Creatn

Fig 8.37 Example of a columnar report

ng a report

The fastest and easiest way to create a simple report
using a database such as Microsoft Access is with




8.7 Report formats

a wizard which automatically creates a report by Report Wizard

arranging all of the fields from a table or query into a |
neatly formatted report.

De you want to add any grouping
levels? Last, First

Description, Cost, QTY, Discount

To create a report: N
First "
5 : Description
1 Activate the Report Wizard on the Access menu. e
2 Select the table or query from the Tables/Queries Discount '
. Prionty
drop-down menu (Fig 8.38).
Report Wizard |
‘Which fields do you want on your report?
|
You can choose from more than one table or query. I
Cancel <gock | Net> | EBnsh
Tables/Queries == > =
g e ~1 Fig 8.39 Decide if you wish to group any fields
Query: Calculated field |Fieids:
Q : Custom o pt L 3 H 3 H
oy e 8 Decide if you wish to sort any fields (Fig 8.40). If

Query: Products costing less than $5 . .

e etk the records should be sorted, identify a sort order
T ———— | here. Select the Last field to be sorted by and click
Ty e v to choose from ascending or descending order.

Click Next to continue.

m"h —_— — S s smssmssersiieEne — — E— N— — ——
5 Report Wizard F

What sort order and summary information do you want for detail records? |

Fig 8.38 Select the table or query from the Tables/Queries drop-down menu

3 Select the fields that should be displayed in the
report by transferring them from the Available

You can sort records by up to four fields, in either
ascending or descending order.

| [5] | Asendng

Fields window in the left pane to the Selected : i
Fields window. Use the single right arrow button > 3 |Dacmunt
to move fields one at a time or the double arrow - .
button >> to move all the fields at once. 5
4 Click the Next button to move to the next screen. Summary Qptions ...

5 Depending on the number of tables in your
database, you may have options on how to view your

o<t -
data. You may not always see this option.

6 Decide if you would like to group your fields Fig 8.40 Decide if you wish to sort any fields
(Fig 8.39). Click the right arrow button > to add
those fields to be grouped. Use the Priority buttons
to change the order of the grouped fields if more
than one field is selected.

7 Click Next to continue.

9 If there are fields in the report that contain numeric
values, you can choose whether to apply certain
summary functions such as sum, average, max or
min to the report. For example, you may want to
sum the quantities of items ordered (Fig 8.41).
Click Next to continue.
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Summary Options
What summary values would you like calculated? E
Field Sum Avg Min  Max e
Cost SN

Show
qQrY CREIEE e e
Diocount OoOon @pbwitessy |
TOTAL COST Ooo O Summary Only

[[] Calculate percent of total

for sums

Fig 841 Summary options can be added to the report

10 Select the layout and the paper orientation you
want and click Next if there are any other options
regarding the orientation or the style you desire.

11 On the final screen, name the report (Fig 8.42)
and select to open it typically in Print Preview
mode. Click the Finish button to create the report.
You may wish to preview the report before you
print it.

Report Wizard

What title do you want for your report?
Order Report

That's all the information the wizard needs to create your report.
Do you want to preview the report or modify the report's design?

(@) Breview the report.
() Modify the report's design.

oot | b

Fig 842 Finally, give your report a title

12 If the fields are too wide you can adjust the final
look of the report (Fig 8.43). Close Print preview
mode and choose Design view or Layout view to
adjust the width of the fields.

Order Report -

King Bev
Pocket Diary
Tedd Liows
Black Pen
Round Labels
Small Clips
Wall Ann
Round Labeis
Small Clips
Yod Ed

Receipt Book

Fig 8.43 You can adjust the report if the fields are too wide

| Il Order Report - Februsry

Order Report - February

Ann Wall Round Label $3.95
Small Clips 52.75
Bev King Pocket Diary 58.95
Ed Yod Receipt Bool 57.55
Lou Tedd Black Pen $1.325
Round Label $3.95
Small Clips 52,75

Friday, February 23, 2018

Fig 8.44 Order report after fields are adjusted

u Ovders Report

Orders Report
Ann Wall Round Label $3.95
Small Clips 52.75
Summary for ‘Last’ = Wall {2 detail records)

Bev King Pocket Diary 8,95
Summary for "Last’ = King (1 detail record)

Ed Yod Receipt Bool §7.55
Summary for 'Last’ = Yod (1 detail record)

Lou Tedd BlackPen $1.25
Round Label §3.95
Small Clips $2.75

Summary for "Last’ = Tedd (3 detall records)

Friday, February 23, 2018

100 B

10 O

5 O

wo O

so O

soo ©

10 O
100 $395,00
10 $27.50
im | $422,50
5 $44.75
s 544,75
100 $755.00
Sum | §755.00 |
50 $62.50
S00  $1,975.00
10 527.50
um | $2,065.00

Fig 8.45 Order report with summary fields included

58,95

$1.25
53.95
5075

$3.95
$2.75

57.55

$395,00
$27.50
544.75
$755.00
562.50
$1,975.00
§27.50
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10

100
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Printing the report

Once your report is ready to be distributed, it can be
printed or exported to other applications. You can
activate the print option to print your report to a printer
or export it to a format that is compatible with a word
processor. In recent versions of Microsoft Access, you
are able to export your report to formats such as Excel,
PDF, rich text, HT ML or as an email attachment via
Microsoft Outlook. Rich text is a common format for

exporting a report to a word processing document such
as Microsoft Word (Fig 8.46).

8.7 Report formats

To export a report to rich text format:

1 Select the report that you wish to export.

2 Double-click to open the report.

3 Use the View icon and select Print Preview.

4 Select rich text option to export the report.

5 You will be prompted to confirm the name and
location of the exported report.

6 Select the option to open the destination file after
the export operation has been completed. This is
useful to view the exported report.

Q - 3 LA 1 [r— p— — —— g
= |[E SR Sl sl gl £
Zoom One Two More Excel Text PDF Email More Close P§r
= Page Pages Pages - File or XPS - Previe]
Zoom Data ™ Word

= ) Ll | ; =

Print e Margins [ print Data Only Portrait Landscape Columns Page
v Setup

o Laghoee 42 A L

All Access Objects @ « ||l Ordertaport - Februaey

Search... 0

B =

F o

‘ﬂ Le Aor &

= er

= Ann wall

‘i Prod starting wr

Fig 8.46 Reports can be printed or exported to other applications

Questions

Round Label

T L. A - |

Order Report - February

$395.0( [T HTML Do
Ao e S I®| Evnort el

$3.95 100 ¥

Consider the report shown in Figure 8.44.

the data type of each field

the grouping field

the sort field

the calculated field

the title of the report

how many products Lou Tedd ordered.

- o Q n g

1 Explain whether the report is formatted as tabular or columnar. Identify:
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2 Consider the following report. Identify:

a the data type of each field d the calculated field
b the grouping field e the title of the report
¢ the sort field f the summary function used in the report.
Payroll for September
Department | Last Name | First Name | Days Worked | Fees
Marketing
Betham Milo 28 $4,200
Janis Yannick 31 $3,720
Pimmot Ross 28 $3,360
Rithmont Cath 22 $2,640
Summary for‘Department” (4 detail records)
[ [ [ Sum | $13924
Human Resources
Jomes Mike 28 $3,360
Steele Jonat 29 $3,480
Ummer Rain 28 $3,360
Summary for Human Resources (3 detail records)
Sum $10,203
Grand Total 524,127

2

Practical exercises using Microsoft Access R

Exercise 14: Creating reports a Use the fields Category, NameOfAthlete and
1 Create a report using the Bookshop database. Gender.

a Create the reports in Figure 8.36 and 8.37. b Group the report by Category.

b Create the report in Figure 8.43. ¢ Sort the data by Gender.

¢ Group the fields by First and Last. d Name the report ‘Report on Athletes by

d Sort by Description. Category’.

e Use the block layout so that the first and last 3 Create another report using the Sports database.

names are on the same row. a Group by Gender.

f Give the report the name Order Report. b Sort by Category.

g View the report. ¢ Name the report ‘Report on Athletes by
2 Use the Sports database that you created in gender’.

Exercise 10 to produce a report. (The data is
shown again here.)

TEAM DIVISION

AthletelD NameOfAthlete Code Gender Code Category
121 | Jade Boyce uU13 F u13 Under 13
231 Shade Skeete U13 F u20 Under 20
351 Neil Hall u20 M 020 Seniors
142 | Figman Mclig 020 M




Importing and linking &ata 8.8

You can import data from another database file, or
from another application into an existing database.

For example, schools could each send a database file

to the national sports association for the upcoming
sports meet. This data can then be imported into the
association’s database so that the categories of sports
and age groups can be organised without having to
re-enter the data. It is also possible to merge (combine)
two or more database files.

Importing to a database

Here are two hints when importing data to Access:

+ Name your fields using one-word names. Access
allows you to use typical field names, but it may give
you problems if you have field names with more than
one word, especially if there are spaces between them.
Therefore, it is best to use underscore (_) or simply
keep the words in the field name together.

+ If possible, export or import a small test amount of
the data.

If the table has lots of records but not too many fields,
try importing the first 10 and last 10 records, then

| 7 Order QTRI

write some queries. This will save time in the long run.
If it has lots of fields, but not too many records, then
go ahead and import the full table.

To import data to a table, select the table. Then right-
click on the table and select Import. There are many
options to choose which application you wish to use
to import the data. The most common methods of
importing data are from another Microsoft Access
database, an Excel spreadsheet or a text file.

Exporting from a database

One way to export data is using the copy and paste
method. Open the database containing a table or

query that is to be copied (exported) to another
database. Find the table or query in the Database
window and highlight it. Then select all the data

(Fig 8.47) and click on the Copy icon. Open an Excel
sheet or Word document and paste the table or query in
the required location.

Customer ID «  ProductID
111

P3430 (]
1128 500
1128 50 1]
1138 3745 o
1145 p3122 Click in this square to
1167 P3430 select all records
1167 P3639 — —
* 0 [ ]
Record: M 10f7 [ I No Filter | Search

Fig 847 Selecting all data in a table or query

-~

Questions

1 What is the difference between exporting and
importing data?

2 What is another method of exporting data from
Access to a Word document?
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Exercise 15: Importing an Excel file

1 Open Excel and create the following worksheet
starting at cell A1. Save it as DATA.

A B C
1 | StudentlD Name Age
2 1123 | Angelo 16
3 2212 | Shanico 15
4 3346 | Franco 17
5 3358 | Vanessa 16

a

b

a

Generally, spreadsheet files should be formatted as
follows:

The top row should contain only row headings
or field names.

Either remove any cells that you do not wish
to import or copy the ones that you do to
another worksheet.

Save the file.

Remember the name of the worksheet and
the file and its location.

2 Open Access.

Either create a new database, or open an
existing one, depending on where you wish to
place the Excel file. For this example, create a
database called TEST.

On the menu, activate the tab with the
External Data option.

Look for the icon to import data and select
Excel or the Excel data type depending on
your version of Microsoft Access.

If the name of the file you wish to import is
not visible in the Import window, browse to
the folder where it is located. In this exercise,
browse for the spreadsheet file named DATA

and select it.

Practical exercises using Microsoft Access A

e

You can choose to import it to a new table, or
append it to an existing table
Select the worksheet from the pop-up window
or, if you have named a range, select it.
Click Next.
If you get a message that the first row
contains some data that cannot be used for
valid field names, click OK to let the wizard
assign valid field names. You can clean this
up later.
If the box First Row Contains Headings’ is
not checked, tick it.
Click Next.
Select ‘In a new table’ and click Next.
You can change the name and data type of a
field while importing:
i Select the field whose name you wish
to change by clicking anywhere in that
column
ii Click Next.
iii Choose the field name which will be
the primary key and click Next. In this
example choose StudentID.
iv Enter the name ‘STUDENTS  for this
table and click Finish.

m You will receive a message that Access has

finished importing the file.

n Click OK.

If the Excel file was not formatted properly, and

you get an error message, return to Excel and

prepare the file as in step 1.

If there were blank lines in the Excel file you

may wish to delete these ‘records’.




Developing database applicaéfons @

Before you create a database you need to think about When you have set up the structure of your database,
the most efficient and convenient way to store the you should:

information so that it can be retrieved in the format

: + put some information into the database so that it
you want. Although a database can be modified after P

: - p o can be tested
it has been created, it is much easier to get it right to

i ) . * run the queries and reports to test if the database is
begin with. Points to consider are:

operating correctly.
+ The names of your database, tables, forms, queries

and reports. Like any other names, they should Common desi gnp roblems

reflect the information they contain. There are several common pitfalls to keep in mind as

+ 'The way in which you wish to store the information. you design your database. These problems can cause

For example, names of people should have at least your data to be harder to use, maintain and retrieve.

three fields — title, initials and last name — to give The following are signs that you should re-evaluate

maximum flexibility in using the data; similarly, your database design:

addresses normally require at least six fields, for
building/house name, street, town, county, postcode * You have one table with a large number of fields

and country (if appropriate). that do not all relate to the same subject. For
+ 'The number of tables and fields you require and how example, one table might contain fields with
the tables might be linked. Try to think of all the information about your customers as well as fields
information you might want to get out of the database. that contain sales information. Each table should
¢ The names of the fields. These may be up to 64 contain data about only one subject.
characters in length, but about 15 is 2 more normal + You have fields that are intentionally left blank in
size. You can use A-Z and 09 in your field names many records because they are not applicable to
but are advised to avoid using spaces and symbols. Use those records. This usually means that the fields
underscores if you wish to separate field names. Try to belong in another table.
choose sensible names which are self-explanatory. + You have a large number of tables, many of which
+ 'The size of the fields. For example, you might choose contain the same fields. For example, you have
a field size of 8 for a Text field that stores eight- separate tables for January sales and February sales,
character codes. That means you cannot accidentally or for local customers and remote customers, in
enter more than eight characters in the field. which you store the same type of information. Try
« The type of data to be entered. You need to be aware consolidating all the information about a single
of text or specific numbers that will not be used in subject in one table. You may also need to add an
calculations, as opposed to numbers that will be used extra field, for example to identify the sales date.

in calculations, dates, currency, etc. This can help you

A = .

' ' Questions .
field. You may want to consider primary key fields as ‘

Text fields if they do not involve calculations. 1 V:h: it L ad\gi5§tt)]e‘to ciisign g dattab?ase befbre you
+ 'The design of forms. If the information is being e R S

to decide what data or field types to use for each

N 2 Give four design suggestions that relate to tables.
taken from, for example, a paper form, it is more Y gn sugge

3 Why should you enter sample data into your

efficient to design your online form so that the i
database initially?

information is entered in the same order as it is read ‘ ‘
4 FExplain one common design problem.

from the paper form.




Multiple choice questions

1

When a customer makes an online hotel booking, the
database is updated by using a:

a table

b form

c query
d report.

When making a payment online, the database is
updated in:

batch mode

real-time

HTML

e-commerce.

o n oo

The database view that presents data in a format that
is similar to a spreadsheet is:

datasheet

design

print

report.

o n oo

Which of the following defines what kind of data is
used in a database?

a type

b length

€ name

d description.

In databases and tables therowsreferto
and columns refer to

data types, records

field names, records

records, data types

records, field names.

an oo

A database form can do all of the following ways,
except.

add

modify

merge

delete.

an oo

10

11

End of chapter exam-style questions

Datasheet view allows you to enter into
your database table.

a fields

b raw data

¢ data types
d

descriptions.

The correct database syntax for a field called Price
which calculates 10% of the cost of an item in a field
named Cost is:

a Price; [Cost] x 10%

b Price: [Cost]*.10

¢ Price: [Cost] x [10%)]

d Price: Cost*.10

Data can be imported to a database using any of the
following, except:

text delimited

tab-separated text

comma-separated values (CSV)

Portable Document Format (PDF).

o n oo

A primary key field that appears in one table but is
also located in another is called a(n):

a foreign key

b alternate key

¢ candidate key

d secondary key.

Short answer questions

BGlis a training company with branches in the
Caribbean. The company needs to update its
schedule of workshops and assign trainers.
a Foreach of the following tasks, describe
one application that would be most suitable
to use:

i Alist of employees who have completed
recent workshops along with a schedule of
upcoming workshops are sent to the Human
Resource Director of each business.

ii Payments for travel and hotel accommodation
are calculated for monthly salary payments.



