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1. Background to Databases

1.1 What is a Database?

"A database is a collection of related information"

An efficient database holds data independently of the programs, which process the data. A
Database Management System (DBMS) manipulates the data and avoids the need for each
program to manage its own data.

Ideally, all the data possessed by an organisation is considered as a whole and is structured
in such a manner so that data is entered once and stored in one place. Database interfaces
then make this data available to all programs. In essence, a database is any collection of data
which has been organised so that it is retrievable.

Typically databases are highly structured although, in general terms, hypertext systems and
text retrieval may be considered as free format databases. In this course only fixed format
record type databases will be considered. Students should be aware that there are systems
such as PICK which are databases but do not have fixed format records.

access and update. In the real world, data is also stored on backup media to

—:| Data should not be duplicated. It must be stored in one place so that it is easy to
guard against accidental erasure.

Modern client-server systems may distribute the data over a number of file servers but,
to the user, all the data appears to be located in one place.

1.2 Database Facts

Why do we need databases?

e To store large volumes of information efficiently.

e To retrieve information quickly.

e To enable computerised processing of information.
e To maintain data easily.

e To maintain data consistency by eliminating redundancy.
e To achieve device independence.

e To obtain consistent documentation.

Types of Databases

There are two main types of database:

o the simple flat file model such as a card index

e relational database - a database comprising a number of linked tables.
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€ 1.3 Extra Information - Databases

e Text retrieval systems apply database techniques of indexing and should probably be
considered as a third type of database.

e Virtually all the modern PC based databases such as Paradox, Dbase IV, Access (the
database tool set use in this course) are relational.

e SQL databases (such as Oracle, SQL Server, Informix etc) are all relational. SQL is the
language used to program queries and reports from the database information.

o Xbase language products (such as Dbase IV, Recital etc) all use a common language
that is very different from the SQL language.

e The Pick language is also used in a small but significant market segment and
appears in such products as Pick, Universe and others.

o Client/ Server - this refers to the implementation of the database system and not its
functionality. However Client / Server implementation will normally be highly complex
systems which will be relational and currently mainly SQL based.

1.4 Database Terminology
field the smallest complete unit of data in the database.
record a collection of fields with data in them.

form defines the layout of some or all the fields that make up a record as presented on
screen. Note there can be a number of forms displaying record information from one
database. Forms are used both for the entry and display of data. Users with lower security
access to a given database may be presented with forms having a limited number of fields
displayed.

B Products !EIE
Products
4 ProductlD:
SuplD: [ 1]

Product Mame:

Descrnption: |This iz a real cracker from a top wing maker. |

Colour: |F|eu:| |

Country: |Franu:e ;'

Region: |Beaui0|ais |

Yintage: |1 934 |

Type: |Beauiolais |

Record: 14| 4 || 1w | w1 |r#] aF 25 1] | B

file or table collection of records defined with the same structure - may appear as a DOS file
in Database engines such as Dbase IV and Paradox. Note that in Access, the individual
tables and forms are not visible from the Windows level.

database a collection of tables which may be related via reference codes or merely related as
they hold data concerning different aspects of the business. In Access, a database consists of
one Windows file only which has a very complex internal structure.

DBMS software which makes it easier to use a database.
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query a query is used to interrogate, sort, search and select records from a database.

entity An entity is something that your computer system will store information about (such as
a person, product or place). Facts about an entity are normally stored in a table.

normalisation The process of splitting complex tables into small stable units of data that are
related by common fields. This cuts down on data repetition and ensures data integrity and
security.
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2. Database Design Process

2.1 The Importance of Database Design

In relational databases (RDBMS), such as those created using Microsoft Access, you store
information about different subjects in separate tables. To bring the information together in a
meaningful way, you then tell Microsoft Access how the different subjects relate to each other.

A successful database relies totally on its design and, although designing and planning a
database can be time-consuming and difficult, in the long-term the initial hard work pays off.

Each database application should be built by following a clear and comprehensive design
specification. Although this may change slightly as the database develops, any changes
should be minor. The final specification blueprint should be uncomplicated and easy-to-follow
so that others involved in using or developing the database can pick up on any element from
start to finish.

Collaborative team work is an essential part of the database design process - from the
operator inputting the data to the manager querying the information and producing database
reports.

In a nutshell, the key to good design lies in the planning and information-gathering stage,
basically the design process can be broken down into 6 steps:

1. Determine the purpose of the database so you can decide what facts need to be
stored.

2. Sketch out any reports you'd like to produce and gather any forms that might
currently be used to record data.

3. Determine the tables. Divide the information into separate subjects, such as staff or
projects. Each subject will be a table in the database.

4. Determine the fields. Decide what information is needed for tables in your database.

Determine the relationships. Look at each table and work out how the data in it is
related to the other tables. Create new tables where necessary to clarify
relationships.

6. Refine the design. Create the tables and add sample data to test your design
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2.2 The Database Design Process

Sales by Date

Date: Compang: Sales Total:

25:War 34
Save-adot Markets 44,707 54
“whanda's Wine Shop $1.542.00
Daily Total: 35 64354

26 Mar34
Pedm': Bodega 81630
Elue Lake Deli & Giocen £136 80
MuoithSautin 3200
Daily Total: $1.30510
Grond Total: 17 95464
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3. Access Overview

3.1 Microsoft Access Database Objects

Microsoft Access can contain 6 types of database objects:

1.
2.

Tables - To store data.

Queries - To gather data you request from table/s and then view, edit or print the
results.

Forms - To display the data from tables or queries so you can view, edit or enter
data.

Reports - Summarise and present data from tables and queries so you can print it or
analyse it.

Macros - Automate your database by performing actions you specify without the
need of programming.

Modules - To store Visual Basic code you can write to customise, enhance and
extend your database.

The illustration that follows offers a visual overview of Microsoft Access and the diagram gives
a 3-dimensional view of the database. For example, a Table or Query can be manipulated as
a Datasheet or worked with in Design mode - the more you work with Access, the clearer
this concept will become.

3.2 Microsoft Access Overview

In a Nutshell ——

d Hin
Eatasheet MACRO. MODUL Preview
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4. Creating Databases

4.1 Microsoft Access Naming Conventions

The Database (.mdb) file: Use a name that is unique, short and descriptive. Microsoft Access
will automatically add a .mdb extention.

Names of fields, controls, and objects:
e Can be up to 64 characters long.

e Can include any combination of letters, numbers, spaces, and special characters except
a period (.), an exclamation point (!), an accent grave (*), and brackets ([ ]).

e Can't begin with leading spaces.
e Can'tinclude control characters (ASCII values 0 through 31).

Although you can include spaces in field, control, and object names, most examples in the
Microsoft Access documentation show field and control names without spaces because
spaces in names can produce naming conflicts in some circumstances.

When you name a field, control, or object, it's a good idea to make sure the name doesn't
duplicate the name of a property or other element used by Microsoft Access; otherwise, your
database can produce unexpected behaviour in some circumstances.

When naming Microsoft Access objects, try to give them meaningful names and include a
prefix code letter for that object. For example:

tbISuppliers - the Suppliers Table

qgrysuppliersMainForm - a query used as a base for the Suppliers Main Form
frmSuppliersAndProducts - a form displaying Suppliers and product details
rptSalesOrdersByWineType - a report displaying wine details grouped under wine type.

4.2 Database Window

Every time you create or open a database you will see the Database Window. Think of this
window as your command centre as it is from here that you will create, modify and open the
objects (tables, forms, etc.) in your database.
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Database Window:

Title: bar

g bacchusl : Databaze

=] E3
Databaze Window
Toolbar

Create table in Design view

21|  reate table by using wizard Meswy Object
j— shottcuts
[#[] Create table by entering data

't|:l|':l:lLII'|tr‘:.-'Ll:ll:lkLI|:I§

tblProducts

I:I:uISuppIiiars Ohject List

Macros

Maodules

Ohjects Bar

The parts of the database window are labelled in the figure above.

1.
2.

Title Bar Shows the name of the open database.

Objects bar You use the Objects bar on the left-hand side of the window to choose
the type of object you want to display. For example, click Forms to display a list of the
forms in the open database.

Object List Select the object (table, query, etc) you want from the displayed list. The
figure above shows the Tables list for the Bacchus database.

The New Object shortcuts above the list provide a quick way to create a new object of
the selected type.

Database Window ToolbarUse the buttons on the toolbar to open the selected
object in a particular view, to create a new object of the current type or delete a
selected object. For example, click the Design button to open an object in Design
view.

The four buttons at the right hand end of the toolbar can be used to change the
appearance of the object list.
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5. Record Structures Revision

5.1 Tables

A table is a collection of data about a specific topic, such as products or suppliers. Using a
separate table for each topic means you store that data only once. This makes your database
more efficient and it also reduces the risk of data entry errors.

Tables organise data into columns (called fields) and rows (called records).

Tables consist of a large number of records. Each record describes the attributes of one
instance of the entity. A Customer table, for example, contains one record for each customer.

Products and Suppliers Tables:

E thiSuppliers : Table O] x|

SupplierlD Company Address! =«
1/ Tolouse Cooperative Awda Ramadn
2 Bodegas |a Riojana C/ Leopaldo 4
3 Le chateau de Moveau 5.4 Fue del Perc:

ProductlD SupplierlD | ProductName| Descriptic||..
1 Chateau Carmar Soft fruit, ba -
1 Mouton Cadet | Classic, poy
1 Zaumur Cuvee | Classic Cab

1 %'alnay This is a stu
I hnot ot Chandr Thora ara ~b

Record: Hl A || 1 [k |H |H*| af 25

o Lk —

In the Suppliers table you enter a supplier ID, company name, and 5o on faor
gach supplier. In the Products table yvou include the Supplier ID field, so that
when you enter a new product , wou can identify its supplier by entering that
supplier's unique I number. By matching the SupplierIl in the Products and
Suppliers tables, Access can bring the data from the two tables together for
viewing, editing or printing,

5.2 Records and Fields

Records contain a number of fields which hold the values of the attributes of the entity
represented in each record. The record for Toulouse Co-operative, for example, contains
fields for the supplier ID, name, phone number, address, etc.

SupplieriD Company Phone Number Address!

1| Tolouse Cooperative 0101 314 567 G507 Avda Raman
Fields are the smallest unit of the database and these fields are selected by the database
designer to have the relevant DATA type and length. Fields that hold addresses or names will
be character or string fields. Other common data types used are numeric, date/time, and
memo.

Each field in a table contains the same type of information for every product. Using the
Bacchus Product table as an example, the Description holds textual description, the Product
ID a unique number, etc.
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|  ProductName
Chateau Camarsac
Mouton Cadet

4 5.3 Extra Information - Field Types

alphanumeric strings specified by length of string, used for names, address, etc.

numeric fields - integer (Short numbers). Used for quantities of items order where
absolute accuracy is required and the range of the numbers stored will be small i.e. 0
to 32000.

real number formats, length must include sign (if negative and decimal point). Therefore a
field size of 8 with two decimals for pence can only contain a positive value up to one
penny less than £100,000 or a negative value of 1 penny greater that £1000.

BCD (binary coded decimal) fields. These are used where large values must be stored
with absolute accuracy - normal in financial transactions.

Currency field - only available in some databases. This maintains accuracy without the
computational overhead of the BCD data type defined above.

logical fields - true / false or yes/no. Cannot be indexed in a number of databases.

dates - a special data field is needed so that if a number of days is added to given data
field, the result will be meaningful. For example 31 days from 1 January is 1 February
whereas 31 days from 1 February is not 1 March. The actual day will depend on
whether the year is a leap year.

Memo fields - are used when a field will contain usage and restrictions. Formatted and
non formatted memo fields. Formatted fields normally available in Windows based
databases as they contain formatting information such as font, size, colour etc.

BLOB - binary large objects. These objects are sometimes further categorised as noted
below:

BINARY - (special BLOB) use for sound.

GRAPHIC - (special BLOB) used for images. See the last field in Categories in
the Northwind Traders database in Access sample databases.

OLE - (special BLOB) Object linked embedded object - Only applies for
Windows based databases.
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6. Tables

6.1 Database Components

A database comprises:
1. Tables holding the information
2. Screens on which information is entered or displayed

3. Reports that may be printed or displayed showing information produced from the
database.

6.2 Table Design

The tables are the prime responsibility of the database designer and should be designed to
accommodate all the required information and the necessary links. These links are needed so
that the various tables can be related together in order to provide the information in the format
required by the organisation.

The following diagram is a simple Customer table designed in Access.

- Field fiame | DataTvpe | Diescripkion | o |
e | % | CustomerID 1 Autobumber
| B | Firsthame Text
LastMame Text
|| Company Text
|| Address1 Text
|| Addressz Text
|| City Tenxt
|| Counky Text
|| Counkry Text
| |PostalCode Text
PhoneMurnber Text
FaxMurnber Text

Each text field in a table can be given a maximum length. These lengths must be specified
carefully so that the space used by each record is minimised whilst catering for the maximum
size of information to be stored. If fields are too big, not only is disk space wasted but the
system is made slower because more information must be processed even though it is only
blank spaces.

6.3 Working with Access Tables

A table is the fundamental structure of a relational database system. It consists of a collection
of records about a particular category of information. For example, a table could be a list of
staff, customers or a record of resources.

Fields are the building blocks of tables. Each field contains information about one aspect of
the category, such as a last name, a part number, or a job title.

You will use the Table object to create and view tables of data. You can open a Table in
either of two views:

1. In Design view, you can create and modify the structure of a table.
2. In Datasheet view, you can view, add, and edit data in a table.

While you work with Access objects (tables, queries, etc.) you can switch views at any time by
clicking the relevant view icons on the object's toolbar:
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%' Switching between Access Windows

You can use the WINDOW menu to switch between open object windows or to move to
the database window.

Use the Database Window toolbar button @ or press F11 to switch to the database
window.

6.4 Tables - Design View

When you are working with a table and switch to Design View your screen will resemble the
screen below. You can switch to Design View by clicking the Design View toolbar button

]

In the grid in the upper part of the window, you type the field name, select the field data
type, and type a description of each field. (The description is optional.)

Under Field Properties, you can set properties for individual fields. The available options
depend on the data type you define for the field.

At the lower right, Microsoft Access displays a description of the current column or field
property.

(If you want more information about a particular property you can press the F1 key to display
the Help topic associated with the current property.)
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Chooze a primary key Set & field's data type

. Erter information about objects contained in the database as
Al or remove & field weell 2 about individual table or guery fields

EH thlProducts : Table

Field Mame Data Tvpe Descripkion .
% [ProductID AutoMumber
| SupplierID Kumber
| |ProductMarne Texk
| |Description Texk
| Calour Texk
| |Counkry Texk
| |Reqgion Texk
| |¥intage Texk
| | Tvpe Texk
| |Dryness Texk
|| CostPrice CUrrency
|| MEvalPerBottle Currency ;l

Field Properties

General | Lookup |

Field Size Long Inkeger kA

Formak

Decimal Places Auto

Input Mask The size and bype of numbers to enter
Caption in the figld. The mosk common settings

are Double and Long Integer, IF

Default Yalue joining khis Figld to a AutoMumber Field

""'alidat?':"" Rule in & rmany-ko-one relationship, this Fisld
Yalidation Texk st be Long Inkeger.
Required Mo
Indexed Yes {Duplica}'es (a4

Set properties for the current field (ProductiC) Hirt for the current property (Field Size)

6.5 Tables - Datasheet View

A datasheet displays data in a row-and-column format similar to a spreadsheet. You can
display a datasheet in a Table, Query, or Form window.

To display a datasheet you click the Datasheet View button

You can use a datasheet to add and edit data, although a form usually provides more
flexibility for these operations. Field names appear as column headings in the datasheet.

To display records out of view you can use the vertical scroll bar, the Page Up and Page
Down keys, or the navigation buttons. To display fields out of view, use the horizontal scroll
bar.
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Click to select

all records
Prirt or check spelling Add oy delete records

Switch viewws
Sort, fiker ar find records

icrosoft Access

JEi Edit Wiew/ Insert Format Records Tools Window Help

M- B ERY LB o @2 TE . R Ba- 0.
B thiProducts : Table [_ O] =] .
ProductiD SupplierlD | Productdame | Description Colour Country Field name
» 1 1 Chateau Camat Soft fruit, balan Red France E
2 1/ Mouton Cadet | Classic, powerf Red France f
3 1/ Saumur Cuyee |Classic Cabern Red France l
4 1/ Wolnay This is a stunni White France t
5 3 Moet et Chande There are cheap White France (==
Record: 14| | 1 v |»i]r#] of 25 1] | _PI_I

Mavigation buttons

6.6 Access Field Data Types

Every field must have a defined data type. The data type determines the kind and range of
values that can be entered in a field and the amount of storage space available in the field.
For example, you will probably define most fields in a table of names and addresses as Text
fields. Even a phone number field that contains only digits should be defined as a Text field.

Data type Use for... Data type Use for...

Text Text and numbers, such Currency Currency values. Don't use
as names and addresses, the Number data type for
phone numbers and currency values because
postal codes. numbers to the right of the

decimal may be rounded off
during calculations. The
Currency data type maintains
a fixed number of digits to
the right of the decimal.

A Text field can contain
up to 255 characters.

Memo Lengthy text and Autonumber Sequential numbers
numbers, such as automatically inserted by
comments or Microsoft Access. Numbering
explanations. A Memo begins with one. Makes a
field can contain up to good primary key field.

32,000 characters.
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Number Numerical data on which Yes/No Yes/No, True/False, On/Off,
you intend to perform or fields that will contain only
mathematical one of two values.
calculations, except
calculations involving
money. Set the FieldSize
property to define the
specific Number data
type.

Date/Time Dates and times. A OLE Object Objects created in other
variety of display formats programs using the OLE
are available, or you can protocol that can be linked to
create your own. or embedded in a Microsoft

Access database through a
control in a form or report.
6.7 Indexes

An index helps Microsoft Access find and sort records faster. Microsoft Access uses indexes
in a table as you use an index in a book: to find data, it looks up the location of the data in the
index. You can create indexes based on a single field or on multiple fields.

Multiple-field indexes enable you to distinguish between records in which the first field may
have the same value.

You'll probably want to index fields you search frequently, fields you sort, or fields that you
join to fields in other tables in queries. However, indexes can slow down some action queries
such as append queries, when the indexes for many fields need to be updated while
performing these operations.

6.8 Primary Key

The Primary Key l?is a field or combination of fields that uniquely identifies each record in
a table. As the main index for the table, it is used to associate data between tables.

If a table doesn't include an obvious primary key field, you can have Access create a field
(using the Autonumber data type) that assigns a unique number to each record.

E' 6.9 Fields

e You can't index fields with the data types Memo, Yes/No, and OLE Object.

e The Autonumber data type is compatible with the Number data type with the
FieldSize property set to Long Integer.

e Sorting. With Microsoft Access, you can perform simple or complex sorts. Simple
sorts allow you to sort all records in ascending or descending order. Complex sorts
allow you to sort specified records in ascending order by some fields and in
descending order by others.

6.10 Field Properties

Each field has a set of properties you use to specify how you want data stored, handled, and
displayed. You set the properties in the bottom part of the Table's Design view. The
properties you can set for each field are determined by the data type you select for the field.

You can display the Help topic related to a particular property by clicking the property and
then pressing the F1 key.
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Property Description
FieldSize Maximum length of a text field or type of Number
Format How data is displayed; use predefined formats or customise
your own
DecimalPlaces Number of places to the right of the decimal
InputMask Formatting characters for data entry; use predefined masks or

customise your own

Caption Default field label in a form or report

DefaultValue Value entered in a field when records are created
ValidationRule Expression that defines data entry rules

ValidationText Text that appears when invalid data is entered in the field
Required Setting that defines whether data must be entered

AllowZeroLength Setting that defines whether zero-length strings are permitted

Indexed Single-field indexes to speed searches and sorting

6.11 Field Formatting

You can specify how data is displayed in a form or datasheet by defining formats for individual
fields. You can select from predefined formats, such as Medium Date (displayed as 27-Jun-
99) or create your own custom formats, such as June 99. By specifying formats, you can
display data consistently throughout the database, regardless of how the data is entered.

Predefined formats are available for fields of the following data types: Number, Currency,
Autonumber, Date/Time, and Yes/No. You can create custom formats for any field data type
other than OLE Object.

¥ Dateloined Dake)Time Enter Date Me Field format example:

General l Lookup ]

Formak dd iy
Inpuk Mask 00-00-0000]
Caption

Default Yalue
Yalidakion Fule

6.12Adding Records

You can add a record to any table (including an attached table) using a form or datasheet.
Microsoft Access automatically saves a new record when you move to another record or
close the form or datasheet.
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Records are added by doing one of the following:
e Select RECORDS / Data Entry
e Select EDIT Go To/New
e Press CTRL+PLUS SIGN

e Press the New Record button b

The data is then typed in the record.

To move to a field you can click with the mouse or pressing the TAB, ENTER or ARROW
keys moves you on to the next field (pressing these keys after the last field will move you on
to the next record).

%' Adding Records

e If you used RECORD Data Entry, you can display ALL records again by selecting
RECORDS Remove Filter/Sort command.

e To add a few existing records to a table you can use EDIT Copy or EDIT Paste.

e To add many existing records to a table you can create an append query or use
EDIT Paste Append.

6.13 Saving Records

Microsoft Access automatically saves data in a record when the focus leaves it. For example,
Microsoft Access saves a record when you move the focus to a different record; close the
active form, datasheet, or database; or exit Microsoft Access. However, if you want to save
the current record's data while the record has the focus, you can save record changes as you
work using one of the methods shown below:

e Move to the next record or change the focus
e Choose Save from the FILE menu
e Press SHIFT+ENTER
e Close the form or datasheet
6.14 Selecting Fields and Records

As a rule, you always select the fields (columns) and records (rows) you want to work with
first, and then you choose the operation you want to perform.

For example, to delete a record, select the record, and then choose Delete from the EDIT
menu, or click the Delete button on the Toolbar (or press the DEL key).

To select: Do this:

A single record Click the record selector (marked with the green cross):
ProductHame

'l[ﬂeaujnlais illa

learnresource.doc 190f 53 19/09/02



Database Design 1 Reference

Several records Fi

Drag down the record selectors:

All records Choose Select EDIT All Records or click in the top left of this
ProductName

L[ﬂeaujnlais *illa

window (shown by the green cross):

A single field

Click the field label: &

6.15 Editing Field Data

You can update records in an underlying table by editing the data in fields on a form orin a
datasheet. Microsoft Access protects data from unwanted changes in:

e Counter, locked, and disabled fields

e Calculated controls

e Fields in locked records

e Fields in certain types of queries

e Fields in the underlying table that aren't included in the query or form you're editing.

To edit text and numeric data in a field you just click the field you want to edit, or move to it
using the TAB or ARROW keys and edit the field contents.

6.16 Finding and Filtering Data

You can move to specific records in a table or dynaset by searching for specific text. To

conduct a search you choose the EDIT Find command or press the Find Tool

You can search for any text string, including a phrase, a word, or part of a word and you can
use wildcards to make the search more general. (NB: Wildcard characters are used to
replace characters in a string).

For the fastest searches you should search for the first characters within a single indexed
field. If you are searching a non-indexed field repeatedly, index the field.

Because the Find dialog box remains on the screen during searches, you can find as many
records as you want without having to choose the Find command repeatedly. If necessary,
drag the box out of the way to see your records.

You should use a filter rather than the Find command if you want to isolate or sort specific
records within the table. As with a query, a filter creates a subset of your records.

There are four methods you can use to filter records: Filter By Selection, Filter For Input,
Filter By Form, and Advanced Filter/Sort.

The use of wildcards is covered later in the section covered Queries.
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Filters are covered in greater detail in the section covering Forms

6.17 Browsing Records

You can use the RECORDS / Go To command, the UP and DOWN arrow keys, PAGE UP
and PAGE DOWN, or the VERTICAL SCROLL BAR to move between records in a datasheet
or form. However, the most efficient way to move between records in large databases is with
the navigation buttons in the lower-left corner of the window:

Navigation Buttons

To move to Click

First record E
Last record @

Frevious record E
Mext record ]ﬂ
Specific record l Record: |'E | Type the record number youwant, snd then press Enter.

6.18 Deleting Records and Data

You can delete a record from a table using a form or a datasheet. Records are deleted by first
selecting the record(s) and then pressing DEL key (or EDIT Delete) to delete the selection.
Microsoft Access always prompts you to confirm the deletion.

To delete records that meet specific criteria you can create a delete query or create a filter
that includes only those records and then delete them.

When you delete records, you may want to delete related data in other tables, otherwise,
your database will contain obsolete data that could be misleading.

%I Using EDIT CUT

Removes the selected item and places it on the Clipboard so you can paste or insert it
elsewhere. You can cut:

e A database object

e An action

e An OLE object

e Field or record data

e A control in Design view

e Text, including expressions/property of a form or report settings.
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7. Importing External Data

From the Database Window you can use the FILE Get External Data command to transfer
data from a text file, spreadsheet, or database table into a Microsoft Access table; or you can
copy objects from another Microsoft Access database into the open database.

This Microsoft Access feature will prove invaluable to you if you have existing data in various
formats which you want to use with Microsoft Access.

In order to show you how this feature works, we have chosen to use Excel spreadsheets. If
you need to carry out such a process in the future and your data source is not Excel, you can
refer to the HELP screens or user manual for guidance.

7.1 Importing External Data
@ | If you import a table from another application or database, you may need to supply the
password set in the other application.

If you're importing a text file or spreadsheet, and errors occur, Microsoft Access gives
you the option to cancel. If you continue, it imports as many records as it can and
creates a table called Paste Errors containing a description of each error that occurs.

After you import a table, it's a good idea to set field properties in the table's Design
view. You'll also want to set a primary key for the table.

learnresource.doc 220f 53 19/09/02



Database Design 1 Reference

8. Relationships

" A database is a collection of related information "

" A relational database is one where an association has been established between
common fields in two tables. "

" A multi-file, relational database application (or RDBMS) is one in which the user's
requirement for data entry retrieval, and reporting, cannot be satisfied by a single
datafile structure. "

Once you have created the tables that make up a database, it's a good idea to define
relationships between the tables. By defining relationships, you tell Microsoft Access how
data is related between tables. This makes it easier to create queries, forms, and reports that
include multiple tables. Defining a default relationship between two tables can save you time
later when you create forms or reports that tie the information together.

To combine facts in a meaningful manner into information, you must define the relationships
between facts: e.g. connect Nancy Jones with the sales that she makes, connect a customer
Mr Smith with the invoices for his purchases and the payments he has made. A simple
relationship diagram produced by Access is shown below. In the diagram a customer table
(Customers) is related to an order table (Orders) which is itself related to an order detail table
(Order Details).

Relationships:
== Helahonships |_ O] =]

Ciztamers
CustomerID
Cormparyharn el Order ID
CaontactMName f ProductD
Cunila L Tille _f’ff

et )
Address Oy ID = Cruantity
':“:'3"'_ CnskamerTh Discounk
Region ;I Ernployeell

CrderDate

RequiredDate

Shippediate L‘?‘Stmame

ShipWia FirstMarne

Freight Title

ShipRamTe T!tlaOFCDurta-

Shipfddress B'_rthDatE

ShIDCItE.-' H|rEDatE

shipRegion Address

ShipPostalCoc » | Ciky =l

4| 2

A multi-file, relational database is an application in which the user's requirement for data
entry, retrieval, and reporting, cannot be satisfied by a single datafile structure. A file of book
references, for example, can be listed and grouped in many different ways (publisher, author,
title etc.). Although a single datafile might be appropriate, it is inefficient to waste disk space
and retrieval time by storing this repetitive information with every book. Instead you would
create another datafile which would contain the extra information and you would link the two
files together.

This illustrates the rule that a record should not contain repeating fields. If your database
has a table that contains duplicate information in one or more fields, you should split the data
into related tables so that you can store data more efficiently. This process is called
normalisation.
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8.1 Types of relationships
One to One

In a one-to-one relationship, a record in Table A can have no more than one matching record
in Table B.

This type of relationship is not common, because most information related in this way would
be in one table. You might use a one-to-one relationship to divide a table with many fields, to
isolate part of a table for security reasons, or to store information that applies only to a subset
of the main table. For example, you might want to create a table to track employees
participating in a sponsored walk.

One to Many

In a one-to-many relationship, a record in Table A may have many matching records in Table
B.

In this one to many example: One wine supplier can supply many wines. One wine is supplied
by only one supplier.

Table A. tbISuppliers

Supplier ID Company Name Contact Name
WI001 Williams & Co Fred Belling
WI1002 Wilton & Sons Jane Horrocks
WI1003 Wilson Racket & Co Jacque Lenain
Product ID Product Name Units in  Units on Supplier ID
Stock Order
0010 Haut Issy Beajolais Nouveau 39 12 W1001
0020 Vin Super Beajolais Villages 23 0 W1001
0030 Hamaeux Beajolais Nouveau 124 0 W1002
0040 Sud Ouest Beajolais Nouveau 24 64 W1002
0050 Ole Beajolais Nouveau 37 12 W1002

Many to Many

In a many-to-many relationship between two tables, one record in either table can relate to
many records in the other table. To establish a many-to-many relationship, you need to create
a third (junction) table and add the primary key fields from each of the other two tables to this
table. For example, the Order Details table in the relationships diagram at the start of this
section is an example of a junction table used to establish a many-to-many relationship
between the Orders table and the Products table.
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Many to many relationships are a problem for database design and must be broken down into
two one to many relationships using link entities.Enforcing

8.2 Referential Integrity Rules

You can also tell Microsoft Access to enforce referential integrity rules while defining
relationships. These rules allow you to preserve the defined relationship when you enter or
delete records.

4 8.3 Extra Information - Relationships

To define relationships in Microsoft Access, it is common practice to match the primary key
fields in one table with matching fields in the second table. See key words and phrases below:

Phrase/Word Definition
Primary Table The table on the one side of the relationship which contains the unique
Or Parent primary key field (e.g. ID Number, Order Code etc.).
Related Table The table related to the primary table containing a field which can be
Or Child matched to the primary key field in the primary table.

For example in Microsoft Access it is common to choose a counter field
as the primary key field. For the relationship to work this would mean
that the related table's matching field would need to be set up as a long
integer in order to associate the two fields.

In all cases it is essential that the field to be associated in the related
table is defined with field format and properties which match the primary
key field in the primary table.

Working Example:

ONE to MANY
FProductll - thiProducts = Productid - tbiSuppliers
Unique Pimary Key  Primary Table Fi%:-ljof'gigs Lil?:je'j Ralated Table
Primary Key A field value which uniquely identifies each record in a table. This field

information must never change and, if the record is deleted, should not
be repeated for another field.

Foreign Key A field that refers to a field (or fields) in another table. Usually this field is
used within relationships to associate the field information to the primary
key field of a primary table.

Referential Rules that are followed to preserve the defined relationships between
Integrity tables when records are entered or deleted.
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9. Documenting a Database Design

In order to build up a reliable database specification, it is necessary to document the contents
of a database and the definitions of any objects that exist within that database. Using
Microsoft Access, this can be done in a number of ways:

1. Use TOOLS — Analyze —» Documenter to view, print, output, or save the design
characteristics of database objects.

2. Use your keyboard's PrintScrn facility or any screen capture application to output
the relationships screen as a graphic and then print it using a Windows application
such as Paintbrush or Word.

3. When you have the relationships window open, use FILE — Print Relationships to
produce a dated report showing the current layout of the relationships in your
database.

4. Microsoft Access includes two tools that can help you to refine your database design:

e The Table Analyzer Wizard can analyse the design of one table at a time,
can propose new table structures and relationships if appropriate, and can
restructure a table into new related tables if that makes sense.

e The Performance Analyzer can analyze your entire database and make
recommendations and suggestions for improving it. The wizard can also
implement these recommendations and suggestions.

For additional ideas on designing and documenting a database, you may want to look at the
Northwind sample database and the database schemas for one or more of the databases
that you can create with the Database Wizard.
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10.

Queries

10.1 Access Query Overview

With queries, you can:

Delete batch records

Ask questions about data in several tables of data
Perform calculations

Create forms, reports, graphs based on the queries
Create queries based on queries

Ask questions about remote data.

The 6 types of query you will work with are:

Select (the most frequently used)
Crosstab (to display summarised values)
Make Table (Action Query)

Update (Action Query)

Append (Action Query)

Delete (Action Query)

10.2 Using Queries to Ask Questions

Access Queries give you real power over your database as they allow you to interrogate and
extract the data you want, in any order you want to see it. With queries you can ask questions
about the data in your tables.

Using Bacchus as an example, you might need to ask:

What are the names of our French suppliers?
How many red wines do we currently stock?
Which suppliers do we use for white wines, and in which countries are they located?

What is the highest price received for a bottle of wine?

Below are shown the queries you would use to answer these four questions:

Q1: What are the names of our French Suppliers?

1.

Create a Select query and enter a simple criteria expression to filter only the
French wines.

Enter the label French Suppliers as the column heading for the Company field.
Uncheck the Show box for the Country field.
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=¥ qryFrenchSuppliers : Select Query M=] E3

tblSuppliers

rFs

af

Field: = | Country =
Tahble: thiSuppliers |-
Sork:
Shiow: [l
Criteria: "France"
or! il
| 3

Q2: How many red wines do we stock?

1.

COUNT function to total the result.

2.

Reference

]

Fraiz Wines
“inos Francais
Tolouse Cooperative

French Suppliers I

| |Le chateau de Noveau 5.4

counting the number of ProductIDs for red wines.
3. Enter a label for the ProductID field.

gz gryCountRed : Select Query =] E3

thiProducts

SupplierID
ProductMame
Description ;I

Create a Totals query with a criteria expression to filter red wines and a

Note that the COUNT function is applied to the ProductID field as there is
one ProductID for each wine stocked. In other words, the query is

Colour

| Num stocked

= WL e

18

Field: * | Murn stocked: ProductID
Table: |tblProducks kblProducts

Total: | Group By Counk

Sork:

Shiow;
Criteria; |"Red"

ar:

|

Q3: Which suppliers do we use for white wines and in which countries are they
located?

1.
2.

and the Products table.

3. Enter a label for the Suppliers field.
Some suppliers supply more than one type of white wine so they will appear more
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Create a Select query and enter a criteria expression to filter only the white wines.

Note that this is a multi-table query as it needs data from both the Suppliers table
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than once in the query result. To list each supplier once only, click the Properties

By
button ===on the toolbar and set the Unique records property to Yes.

=8 qrpSuppliersWhite : Select Query
1
tblSuppliers tblProducts
e

Counkey SupplierID
ConktSurname ProductMame J
CantInit De=scription
ConkFname Colour

ContTite LI Country ;I

Suppliers of White Wine |

B dEe!q as la F'-!il:liEl na

Frais WWines

Le chateau de Maveau 5.A
Faul Gregary Yintners Associa
Tolouse Cooperative

| [Williams and Co
E | | * I

Field: | Suppliers of White Wine: Compary | Counkry Colour

Table: |tblSuppliers tblSuppliers tbIProducts

Sork: [ Ascending

Show: |

Criteria: "whike"
nr!
& Query Properties

aenetal |
Description . .. 00000 Set the query's Lnigu
Cukput All Fields . . .. L. Mo Recards property to
TopWalues . . ........ All that each Supplier's n
Unique Malues . ... ..., Mo included anly once in-
Unigue Recards . ... . .. Yes guery table.
Fio o (Fl—oc oo [ P

Q4: What is the highest price received for a bottle of wine?
Create a Totals query and then use the MAX function to find the highest market value per

bottle of wine.
gzt qryM axPrice - Select Query

Hiax Prics
i » £31.20
s

CoskPrice
Mty alPerBoktl ™

<] |

Field:
Table:
Total:

Soark:
Show:

Crikeria:
ars

Max Price; MivalPer
thlProducts
Max

10.3 Creating and Running Queries

Using QBE (Query By Example) you can create your queries by dragging fields from the
upper portion of the query window to the QBE grid in the lower portion of the window.
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In the QBE grid each column contains information about a field included in the query.
The QBE Design Grid:
” Eile Edit %ew Insert Query Tools Window Help

=il = RE R e e =

=l grywinelistRedAndFrench - Select Query

tblProducts

Description
Colour

! %= |

& -

Counkry J

Reqgion

Yinkage LI

| o

Field: | ProductM arne Dezcription Colour Tupe Courtry
Table: [fhProducts thiProducts hlProducts thiProducts thiProducts
Sort: Azcending
Show:
Criteria: "France"
or; "ltaly

Detailed Query Design Overview:

The field list shows the fields Menu Bar

. Tool Bar Title Bar shows title
in the source table or query Join line between tables connects link fields

and type of query

&, Microsolt Access - [qrySuppliersAndProducts : Select Query]
]]i File | Edit  Wiew Inserk | Query T

[B-"zky|jsol sy o@- ! wz|s (@) 0a- 0
==
1
tbiSuppliers |
G = tbiProducts
PostalCode =
Counkry
ConkSurnarmne
ConkInit - A
ConkFMarne j -0stPrice
| ol MEYalPerBoktl -
i
Figld: | Company Tawn Country ProductHame | Description kv alPerBottle
Table: | thiSuppliers thlS uppliers thlSuppliers tblProducts tblProducts thiProducts QEeE
——sart: | Azcending [anid
Show:
Criteria: | Like "2
ar:

Criteria expression filters Tick mark, turns figld dizplay On O

out only companies starting
with the letter A Fields inchuded in the query

Huery zorted by company and
praduct name in azcending order

You can open a query in either of two views:
1. In Design View, you can create and modify the structure of the query.

2. In Datasheet View, you can view and, in some cases, add and edit data.

Droziggn Wicw Databozhoot Wicw

(2]
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10.4 Viewing a Query's Results as a Datasheet

After you run a select query, a set of records fulfilling the specified criteria is displayed and
this set of records is called a dynaset.

A dynaset is a dynamic set of records that results from running a query or applying a filter.
Microsoft Access updates the data in the underlying table or tables when you make changes
to a dynaset.

The Datasheet view displaying the dynaset looks much like a table in Datasheet view:

Record selectons
|Eli=:k here to select all records

Table: Categones
Category ID | Category Name Description :I— Figld names

[l Corrdirments Sweet and savorny 2!

1 2 | Meat/Poultry Prepared meatz
3 |Seafood Seaweed and fish .

4 | Confections Desserts. candies, ¢

5 |Froduce Dried fruit and bean;

4]« ]Record 1]aig [ ]M] Je] ] :
I S— —_— 71 i

| Mavigation buttors

10.5 Totals Queries

In a select query, you can also add to the QBE grid a Totals row for entering summary
calculations (counts, mean, average etc.) and a Table Names row to display the source table
name for each field.

To turn a select query into a totals query press the sigma toolbar button or select VIEW,
Totals. To display the table name for each field select VIEW, Table.

Working with Totals Queries:

Field: | W ard Private
mbTable | thiHospital thiH ospital
m Total | Group By Covrd

Sail;
Showe: | <]
Critena: Yes
or;

10.6 Multiple Tables and Query Joins

When you create a select query the fields included can be from tables, queries or calculated
fields. Joins are created by dragging field names between tables and queries. If default
relationships between tables have been defined, Microsoft Access automatically displays
default join lines:

learnresource.doc 310f 53 19/09/02



Database Design 1 Reference

@, Microsoft Access - [qiySuppliersAndProducts : Select Query]
!@ File Edt Yiew Insert Query Tools Window Help

B-B8&sy i ERS o @Sz |a =@

thiFroducts L tblSuppliers
Compary A|
Address]
SupplerID fddress2 J
Winehame fiddress3
Wineyard Town
inksge County
WineType = PostalCode ]
4 | 3
Feeld: [Winelame Cuppher: Compary i ask etV aluePerBotl Country
Tables | thiProducts thlS uppliers thiProducts tblSuppliers
Sort
Shawe [+ ] [ =
Criteriac

10.7 Criteria

A query can be refined by entering expressions for criteria, sorting, creating calculated fields,
totalling data, and hiding fields.

Criteria are instructions you use to tell Microsoft Access which records to display. You can
enter criteria in one or more fields in a query or filter. For example in the Figure below, the
expression:

like "H*"

will display only information beginning with the letter H .

Field: |Company Mame  |Begion City
Table: |Custormers Customers Customers
Sort:
Shiow: [ =] 5]
Critesia: |Likee "H™" R
ar. "SR Like "™

Compaty name begins with H anid region iz RJ,
or region = SP and city begins with

Select Query: Customers

Company Name Region City
G owmet Lanchonetes 5P Campanas
Hanar Carnes AJ Rio de Janesiio

10.8 Expressions

Expressions are a fundamental part of many Microsoft Access operations. You use
expressions for calculations, to specify criteria for queries or to control macros, and as
arguments in functions or parts of Access Basic modules.

For example:
Between 20 And 30

would find any number between 20-30.
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Depending on where you enter the expression, Microsoft Access automatically inserts:
e Brackets ([]) around form, report, field or control names
e Number signs (#) around dates
e Quotation marks ("") around text.

The figure below shows that an expression can include a combination of operators, identifiers,
functions, literal values, and constants:

Operator)  Operatar

[Order Date]<Date( )-30

|dentifier Fun-:iinn| Literal
Operator Overview
An operator is a symbol or word, such as > and Or, that indicates an operation to be

performed on one or more elements. Microsoft Access has several classes of operators,
including arithmetic, comparison, concatenation, and logical operators.

Arithmetic Logical Concatenation

Exponent - Used to
A raise a number to And
the power of an

Used to perform a Used to force string
logical conjunction on & concatenation of two

two expressions. expressions.
exponent.
Multiply - Used to Used to perform a .
*  multiply two Eqv logical equivalence on Comparison
numbers. two expressions.
Division - Used to
divide two numbers Used to perform a
[/ andreturn a Imp logical implication on < Lessthan
floating-point two expressions.
result.
Division - Used to
divide two numbers
and return an Used to perform
\ integer result. Not logical n_egatlon onan <= Less than orequalto
expression.

Division - Used to

Mod divide two numbers Or
and return only the
remainder.

Used to perform a
logical disjunction on > Greater than
two expressions.

Used to perform a
+ AT = e 19 BT Xor logical exclusion on >=

two numbers. .
two expressions.

Greater than or equal
to

Minus - Used to
find the difference
between two
numbers or to
" indicate the <> Not equal to
negative value of a
numeric

expression.
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10.9 Expression Examples

Reference

Some example expressions can be seen below. To see a more detailed set of examples,
refer to the Access Help Index and search for Expressions / examples of.

Criteria Expression

France

Not France

In(France, Germany, Italy)

<M

>=M

100

<=20

Date()

>=1/1/94

Between 1/1/93 And 31/12/93

lll2lll

Null

Is Not Null

10.10 Calculated Expressions

Shows records where:

Value is France

Value is not France

Value is France, Germany, or ltaly

Value begins with letters A-L

Value begins with letters M-Z

Numeric value is 100

Numeric value is less than or equal to 20

Date is today's date

Date is on or after 1/1/94

Date is in the year 1993

Date is in the month of February

The field does not contain a value

The field contains a value

In the example given below, a calculated expression has been used to create a derived field
that concatenates the results of two fields (forename and Surname). The field name (Contact)
must be followed by a colon (:) in order to define it as a label and the & operator has been
used rather than + because the calculation is joining text fields together.

Contact:[contfname) & " " & [contsurname]
Calculated Expression Example:
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Field: | Caompany Contact[contfhamed & " & contsurname FhoneMumber
Table: | Supplier Supplier

Sort: | Ascending

Entering this calculated expression will
display this result in the gquery dynaset

Company Cunt:‘:lct 1. PhoneNumhb
er
Bodegas la Riojana Oliver Delacroix (9850 7738288
Le Chateau de Moveau 3.4, Fierre Cardin (9878) 7736200
Toulouse Co-operative Fransua Miterand {0101y 314 567 5507

Brackets ([ ]) around an element of an identifier indicate that the element is the name of a
table, query, form, report, field, or control. If the name you're entering doesn't contain a space
or punctuation, you can type the name without brackets, and Microsoft Access often inserts
them automatically.

Number signs (#) around an element of an expression indicate that the element is a
date/time value. Microsoft Access automatically evaluates a value surrounded by number
signs as a date/time value and lets you type the value in any common date or time format.
Microsoft Access displays the value according to the International setting in the Microsoft
Windows Control Panel. You can change the output format of a date using the Format
property.

Quotation marks (") around an element of an expression indicate that the element is text.
For example, if you type English Oak Microsoft Access displays the expression as "English
Oak". The LIKE operator is used if the expression contains or is entered in a different case
from the field entry.

10.11 Wildcard Characters

The asterisk (*), question mark (?), number sign (#), exclamation point (!), hyphen (-), and
brackets ([ ]) are wildcard characters and you can use these characters in queries,
commands, and expressions to include all records, file names, or other items that begin with
specific characters or match a certain pattern. See examples which follow:

Symbol Example Usage

* wh* Finds what, white, and why whilst *at would find cat, bat, and
what. Like the MS-DOS asterisk (*) wildcard character, this
asterisk matches any number of characters. But unlike MS-
DOS, it can be used as the first or last character in the character
string.

? b2l Finds ball, bell, and bill. Like the MS-DOS ? wildcard character,
this symbol matches any single character.

# 1#3 Finds 103, 113, 123. Matches any single digit.

[1] b[ae]ll Finds ball and bell but not bill. Matches any single character
within brackets.
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b[!ae]ll Finds bill and bull but not bell or ball. Matches any character not
in the list.

b[a-c]d Finds bad, bbd, and bcd. Matches any one of a range of
characters.

10.12 Sorting Records

In table and form datasheets and in forms, you can click the Sort Ascending or Sort
Descending buttons on the toolbar to quickly sort the current records based on the
selected column:

Azcanding Descending

You can sort the records in a query in alphabetic or numeric sequence, in either
ascending (A-Z, 0-9) or descending (Z-A, 9-0) order. You can sort on just one field,
such as a Last Name field, or on as many as 10 fields.

The order of fields on the QBE grid is important when you want to sort on multiple
fields. Microsoft Access sorts on the leftmost Sort field first, then on the next Sort field
to the right, and so on.

When you close a query, Microsoft Access moves Sort fields to the leftmost columns
on the QBE grid. If you later open the query in Design view, make changes to it, and
save the changes, Microsoft Access displays the Sort fields at the left end of the
datasheet. You can rearrange the fields if necessary.

%' Tips - Queries

When naming the query, give it a name unique from all tables and queries within the
database.

You can create a quick query by selecting a table or query name in the Database
window and then click the New Query button on the tool bar. The Query window
opens in Design view with the table or query field list displayed.

In multi-table queries, you can keep track of which table each field is associated
with by displaying the Table Name row beneath the Field row in the QBE grid. From
the View menu, choose Table Names to display row.

Select queries are the default query type.
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11. Forms

11.1 Forms overview

A form is used to view and edit information in your database record by record. With a form,
you can:

e Display the information you want to see in the way you want to see it.

e Use familiar controls such as text boxes and check boxes that you already use in
Windows.

e Make the job of viewing and entering data easy.

e Make your form colourful and distinctive because you have control over the size and
appearance of everything on it.

A form has 4 views: Form Design, Form, Datasheet and Print Preview.

Design View  Datasheet View

2o 0

Form Yiew Print Preview
You can create a form in two ways:

1. Using FormWizards you can create a form from a choice of number of styles. As you
gain more experience you may find it easier to let FormWizards do all the basic work
for you and then modify the basic design using Microsoft Access's Form design
utilities.

2. You can also start with a blank form and design the form from scratch the way you
want. This gives you greater control over how the form appears and works, but it will
take longer.

You will use the Form window's Design View to create and modify a form. You can see how
your form appears on screen by clicking the Form View button, view it in Datasheet View or
how it will look in print by clicking the Print Preview button.
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11.2 Form Design View

You can use the Form window's Design tools to create and modify a form. There are 5
elements that make up a form:

Element

Detail section

Form header/
footer sections

Page
header/footer
sections

learnresource.doc

Description

Displays records. You can either display one record on the screen or
page, or you can display as many as will fit.

Displays information that you want to show for every record, such as a
title for the form, or command buttons that open related forms or carry
out other tasks. A form header appears at the top of the screen in
Form view and at the top of the first page when printed. To add or
remove these sections (as a header-footer pair), choose Form
Header/Footer from the VIEW menu.

Displays information such as a title, graphics, column headings, or any
information that you want at the top of every printed page. Page
headers appear only on printed forms.To add or remove these
sections (as a header-footer pair), choose Page Hdr/Ftr from the
VIEW menu.
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Rulers

Reference

Help you position controls and determine the size of sections on your

form. To show or hide the rulers, choose Ruler from the VIEW menu.

Grid

Helps you position controls on your form. If the grid is too fine, it is

invisible. To show or hide the grid, choose Grid from the VIEW menu.

To create a form, you work in Design view. Viewing a form in Design view is like sitting at a
workbench surrounded by useful tools.

Click the Yiew: button to
sweitch to another view.

=R =

Ilse the Formatting toolbar

SRY %

I Productiame |-

sizes, align text, change

MS Sanz Serif — baorder ar linewidths, or

llze th
hoxes,

apply colors orspecial

B effects,
[ R I B © L Align controls with
the rulers.

# Detail

o Place controls in the
. T detail section, or one
------ IR RN thheut rfDrm
. sections,
| Bupplier- - - - | | Supplier

[ N BRI B

e toolbox to add controls, such as text
labels, check boxes, and soon.

Form Design Example:
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| Bouble-clids a form's selector to display its
propearty sheet.

I

| Toolbos
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11.3 Control

Reference

A control is a graphical object, such as a text box, a check box, a command button, or a
rectangle, that you place on a form or report in Design view to display data, perform an action,

or make the form or report easier to read.

Format | Data | Event | ot

Name . :

Control Source .. L Address]

Decimal Places . . ., . oufr
Input Mask .., Ly
Diefadt wakee . ., ..

11.4 Form Design Tools

You can use the following tools to help you create and modify a form:

Use this tool: To do this:
Toolbox Place controls on the form.
Field list Create controls bound to fields in the underlying table or query..

Property sheet Set properties for selected control or section or for the form itself.

Formatting Change the appearance and colours of the selected control or
toolbar section within the form.
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11.5 Toolbox

You can use the toolbox to add controls to a form or report.

Toolbox B
Poiriter IE N | control Wizard
Lakel | Ag ab| | Text Box (Unbound contral)
Owtion Group | [ "',-" Toggle Button
Option Buttar @ W | check Box
Combo Box | [Ef] BB |List Box
Command Button -~ _y [ |Image
Lnkbound Ohject Frame E ﬂ Bound Chject Frame
Page Break | v '] | Tab Cortrol

Subfarm ., |Line
Rectangle [ 98 | More Controls

e To open or close the toolbox select VIEW / Toolbox or press the Toolbox button
on the Form Design Toolbar

e Toadd a control, click to select the tool, drag it from the toolbox to the desired
location in the form or report's Design View, and click again.

11.6 Field List

The field list is a small window that lists the names of all the fields in an underlying table or
query. You can display field lists in forms, reports, and queries. Microsoft Access
automatically displays the appropriate field lists in the Filter window:

B Customers
Customes D

Company Nama
Cortact Name
Contact Tkle

e The names of primary key fields appear in bold in a field list.

e Field lists in the Query and Filter windows include an asterisk (*) option. Select this
option to move the table or query as a whole to the grid.

e Double-clicking the title bar of a field list selects all fields.

e Toopen or close the field list in a form's or report's design view, click the button
on the tool bar.

11.7 Property Sheet

You use the property sheet to set, view, or change the properties of a table, form, report, or
the selected section or control within a form or report. The property sheet is available within
Design view of the Table, Form, or Report window.
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In the Form or Report window only, you can:

o Double-click a section or control or click the Properties tool Ito display the
property sheet. When the property sheet is displayed, you can select another section
or control to see its properties.

e Display the properties of the form or report itself by choosing EDIT / Select Form or
Select Report, by clicking in the grey area outside any of the sections or by double-
clicking the form selector (marked here with a green cross):

H & Form He.

e See the default properties for a particular control by clicking the associated tool in the
toolbox.

11.8 Formatting a form in Design View
You can change the appearance of an entire form or just parts of it.

To change the font, font size, and line weight for all text and lines on the form at once, click

AutoFormat on the toolbar E@ijand then select a new autoformat for the form.

To change the appearance of one control, for example, a text box, you just click the control to
select it. On the Formatting toolbar, you can then choose a different font, font size, or other
formatting option.

[ F oernatbeng [FomnA eport]
| T e e e et

| Campary = | MS Sans Senf v!EI -‘I\]I g === g-|£- iv[ -||:|-

To add a background picture to a form, in the form's property sheet, type the name of a

graphic file in the Picture property box, or click the Build button Lzdnext to the property box to
open the Insert Picture dialog box.

11.9 Combo Lists and List Boxes

On a form or report, you can create a list box or combo box yourself or, if you prefer, by
using a Wizard.

A list box or combo box can make data entry easier, quicker, and more accurate by
presenting a scrollable list of values from which you can choose an option. These lookup lists
cut down on repetitive data entry and minimise the risk of errors.

A list box is a control that provides a list of choices. A list box consists of a list and an
optional label.
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Condiment | ¥ |
Beverage | | -
Control [Bran * Tool ==

A combo box is similar to a list box and text box combined in which you enter a value or
select an item from a list.

Control [Canada _[3] Tool [EE|

%l Tips - Choosing Between a List Box and a Combo Box

e Use a list box when you want a list that appears at all times and when you want to
limit the options to those in the list.

e Use a combo box when you need to conserve screen space (since a combo box list
appears only when you click its arrow), or when you want the option of selecting a
value from a list or typing a value in the box. Like a list box, you can limit the options
to those listed in the box.

11.10 Working with Form Filters

There are four methods you can use to filter records:
e Filter By Selection

e Filter By Form

e Filter For Input

e Advanced Filter/Sort

Filter By Selection

by
You would choose to use Filter By Selection s if you want to choose the values you're
searching for from a list without scrolling through all the records in a datasheet or form.

Filter By Form

If you want to specify multiple criteria at once, Filter By Form would be the easiest
option.

Filter for Input

If the focus is in a field in a form or datasheet and you just want to type in place the exact
value you're searching for or the expression whose result you want to use as your criteria,

use Filter For Input, 21! For:

clicking in any field while entering data.
Advanced Filter/Sort

. You can access this option by right-

For complex filters you would choose to use Advanced Filter/Sort. You can access

T ;
Advanced Filter/Sort via the RECORDS menu -# Advanced Fiter/Sart...

Filter By Selection, Filter By Form, and Filter For Input are the easiest ways to filter records.
Use Filter by Selection if you can easily find and select in the form, subform, or datasheet an
instance of the value you want the filtered records to contain.
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L'Extra Information - Filters

In a report, you can't create a filter using the filtering techniques mentioned previously.
However, a report (as well as a form) can inherit a filter.

_|Extra Information - Comparison of Filtering Methods

What do you
want the filter
to do?

Search for
records that
meet multiple
criteria.

Search for
records that
meet one criteria
or another
criteria.

Allow you to
enter
expressions as
criteria.

Sort records in
ascending or
descending
order.

learnresource.doc

Filter By Selection

Yes (but you must
specify the criteria
one at a time)

No

No

No (however, after
applying the filter,
you can sort all
filtered records by
clicking

Sort Ascending

or

Sort Descending

£

Filter By Form and
Filter For Input

Yes (and you can
specify the criteria
all at once)

Yes

Yes

No (however, after
applying the filter,
you can sort all
filtered records by
clicking

Sort Ascending
24

A

or

Sort Descending

£
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Advanced Filter/Sort

Yes (and you can
specify the criteria all
at once)

Yes

Yes

Yes (you can sort
some fields in
ascending order and
other fields in
descending order)
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11.11 Subforms

A subform is a form within a form. The primary form is called the main form, and the form
within the form is called the subform. A form/subform combination is often referred to as a
hierarchical form, a master/detail form, or a parent/child form.

Subforms are especially effective when you want to show data from tables or queries with a
one-to-many relationship. For example, you could create a form with a subform to show data
from a Categories table and a Products table. The data in the Categories table is the "one"
side of the relationship. The data in the Products table is the "many" side of the relationship -
each category can have more than one product.

Two Subform examples:

=The main form
shows data
from the "one”
side ofthe
relationship.

=The subfarm
shows data
from the
"many” side
ofthe
refationship

[ #hain form displaying nformation from the one side of
! the Supplier and Products details displayed as asingle
form

& Suppiess and Fresducis

Conpany Fwﬁm;'.r-me-:.ﬁ:imun ol

Faocuct Custais

WisaNamn [ Colowr | Ragion | Gou
k| Snake Wine ‘Whibe ‘Washington 1=
. Swemel Snake R ‘Washingbon us
Califamia Sun Whibe Mapa Walsy USA

facd WIS b e e o | i

These navigation

operatar to mave
between suppliers.

|
| buttons will allaw the
|
I

Product details subform
displawving information from the

Products details. Displaying
items in datasheet view.

These navigation buttons will
| dllow the operatar to browse a
supplier's products

|
many side of the Supplier and
I Y PP
|
|
|
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The main form and subform in this type of form are linked so that the subform displays only
records that are related to the current record in the main form. For example, when the main
form displays the Beverages category, the subform displays only the products in the

Beverages category.

When you use a form with a subform to enter new records, Microsoft Access saves the
current record in the main form when you enter the subform. This ensures that the records in
the "many" table will have a record in the "one" table to relate to. It also automatically saves

each record as you add it to the subform.

A subform can be displayed as a datasheet or it can be displayed as a single or continuous
form. A main form can only be displayed as a single form.
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12. Macros

12.1 Macro Overview

A macro is a named list of instructions that you create for Microsoft Access to follow. Each
instruction is called an action. When you run the macro, Microsoft Access carries out the
actions in the order they're listed, using the objects or data you've specified for the action
arguments. You can use macros to automate repetitive tasks and to extend the capabilities of
your database.

& Print Invoice : Macro

When yvou creale amacr, you enter the | Acton I
actions vou want to camy oul in this portion | | ® | CpenRepo Open the volce repon
of the Macro window il
y " it 1 - Action Arguments

QU can specity arguments for an aclion h
inthis portion of the window. Arguments || mrtlhma ::'l"r‘:_'::':e
provide additional infermation on how to |
carry outthe action, such as which object | Fiter Hiame

" | Where Condition  [CrderlD]=[Forms][Orders]

or datato use

The following macro is composed of a series of actions. Microsoft Access carries out these
actions each time the macro runs. To run this macro you refer to the macro name
ReviewProducts.

Ackion | Commenk
| |Echa Freeze screen while Form loads
| |OpenFarm Open the Product Listing
Movesize Position the Product Listing

12.2 The AutoExec Macro

You can create a special macro that runs automatically whenever you open a Microsoft
Access database. For example, you may wish to open certain tables and forms every time
you open a database. When you've finished entering the macro actions you must save it
under the name AUTOEXEC.

| Ackion | Comrnent
Echo Freeze the screen while the macra is running (ECHO OFF)
Beep Makes a beeping sound when the database loads
Hourglass Displaws an hourglass poinker
OpenFatm Cpen a form at Start-up
B | Maximize Maximizes the loaded Form

12.3 Group Macros

If you have numerous macros, grouping related macros in group macors can help you to
manage your database more easily. To display the names of macros for a macro group, from
the Macro Window select:

VIEW / Macro names
INE

Shortcut: click ..E...on the Macro toolbar

In the example below, the macro group named Buttons is made up of three related macros:
Employees, Products, and Suppliers. Each macro carries out the OpenForm action, and the
Products macro also carries out the MoveSize action.

learnresource.doc 470f 53 19/09/02



Database Design 1 Reference

Macro Name Action
Employees OpenForm
Products OpenForm

MoveSize
Suppliers OpenForm

12.4 Conditional Actions

In some cases, you may want to carry out an action or series of actions in a macro only if a
particular condition is true. To create a conditional macro from the Macro Window you select:

VIEW / Conditions

Shortcut: click ..E..on the Macro toolbar

In the example below, the conditional macro carries out the StopMacro action when there is
no value in the Country field (when the value is Null). It carries out one of several pairs of
MsgBox and CancelEvent actions if the length or form of the PostalCode value isn't
appropriate for the country in the Country field.

Condition Action
IsNull([Country]) StopMacro
IsNull([Postalcode]) Msgbox

CancelEvent

[Country] In ("France","ltaly","Spain") And Len([PostalCode])<>5 Msgbox

CancelEvent

[Country] In ("Australia","Singapore) And Len([PostalCode])<>4 Msgbox

CancelEvent

([Country] = "Canada") And [PostalCode] Not Like "[A-Z]# [A-Z]# [A-Z]#") Msgbox

CancelEvent

GoToControl
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A condition is a logical expression. The macro follows different paths depending on whether
the condition is true or false.

You enter conditions in the Condition column in the Macro window. If a condition is true,
Microsoft Access carries out the action in that row. You can have Microsoft Access carry out a
series of actions if the condition is true by typing an ellipsis (...) in the Condition column of the
actions that immediately follow the condition.

12.5 Command Buttons

i =
Control \ﬂ. Tool

A command button, which is used to perform standard actions such as printing the current
record or opening another form, is a control that runs a macro, calls an Access basic function,
or executes an event procedure. A command button is added to a form from the Form
Designer.

Access has the added advantage of being able to use the Command Button Wizard to help
you to set up these buttons. The Wizard lets you choose an action you want the button to
perform and a picture you want on the button. Buttons created with the Wizard are driven by
Visual Basic event procedures.

All users can set up their own buttons using a macro, an Access Visual Basic function or an
event procedure.

%l Tips - Command Buttons

e You can also create a command button on a form, and then In Design view, enter a
macro name in the OnClick property box for the command button. Click the Build
button to the right of the OnClick property box, and use the Macro Builder to create
and attach a macro to the command button. This button runs the macro.

e If you want to attach a macro to a button make sure that the Control Wizard on the
Toolbox is switched off when you create the button.

e To change the caption on a command button, edit the Caption property setting for the
button.

e You may want to give a macro that you will run from a command button a short,
descriptive name when you save it, so that the name fits easily into the button.
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13. Reports

13.1 Overview

Although you can print records from a table or query datasheet or form, reports offer you
much more flexibility for presenting your data.

A report is an object that allows you to present your information formatted and organised to
your specifications. You can choose how to group, sort and arrange your data on each page,
include graphics to enhance your report's appearance and can create reports that calculate
totals or even the percentage of total for each group of records.

A report:
e displays only the information you want in the way you want to see it

e can group records into many levels and compute totals and averages by checking
values from many records at once

e s attractive and distinctive because you have control over the size and appearance of
everything on it.

Some examples of typical reports are summaries,

address lists, mailing labels, monthly sales figures, etc.:

|
Sales by Date
D ate: Company: Salesz Total:
TH M A5 rreererre—c—————————r—————
Save-alot Markets 4,707 54
YWanda's Wine Shop £1.942.00
Daily Total: £564954
2B-Mar-94 — -
o Fedio's Bodega £816.30
Elue Lake Deli & Giocedny $136.80
Morthd South $352.00
Daily Total: £1.30510
Grand Total: $795464
‘ . E =5 A report ususlly gets data
EZE™ from a table or query.
n
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Product Listing - grouped by colowr
Country Region Product Name Vintage Dryness

Red
Australia Koonunga Victoria Shiraz 1996 Bwreet
Bulgatia Plovdiv Pomotie Cabernet/Dlerlot 1990 Dy
California Mappa Walley Sutter Hom e Cabernet 1996 Dy
California Knihjts Valley Sutter Hom e Pinot M oir 1995 Dy
Chile Maipo Undurraga 1995 Iledinm
Fratice Beaujolais Beaujolais Village 1904 Dy
France B or deaw Chatean Camarsac 1995 Dy
Fratice B ordeaux Mouton Cadet 1904 Dy
France Loire Saumw Cuves 1991 Iledium
Ttaly Frascati WV alipalicella 1993 Dy
Spain Ricja Castillo de Quesa 1993 Dy
Spain Havarta Marques de Mutrieta Feserva 1985 19835 Dy
Spain Havarra Ochoa Tinto 1995 Iledinm
Spain WV aldepenas Puerta ¥Wieja 1994 Iledcium
Spain Ricja Ricja Urtina Gran Reserva 1987 1987 Iledinm

Whiie
Australia Talumba Oxford Landing 1996 Iledinm

W Creating a Report

You can create a report in 2 ways:

1. The ReportWizards assist you in creating reports by asking you questions about the
report you want to create and they will build the report based on your answers.

2. You can also start with a blank report and design your report from scratch the way
you want. This gives you greater control over how the report appears and works, but
it will take longer.

13.2 The Report Window

You will use the Report window to create and preview your reports. The Report window can
be opened in one of three views:

1. Design View
2. Print Preview
3. Layout Preview

In Design View, you can create and modify the structure of a report.

EZ Alphabetical List of Products:

bt gy

|:| # Report Header

—{ Alphabetical Lllls’t of Products Report headar
—| |=F ortnat(Date),"Me section

|:| # Page Header

—| [Product Hame: |— Fage header
]|+ Detail section

—| [Productiame I— Detail section
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In Print Preview, you can view a report exactly as it will appear when printed.

In Layout Preview, you can get a quick look at the basic layout of the report.

Freight Charges

|Navigatiu:un buttonsz

L e gE
Company Name: Order ID: Freaght:
Federal Shipping: 10516 SE2. 78
10519 9176
4] 4 [Page:[1 [p]wl] [@] |
_______________________________________

Freight Charges

e :
Company Hame: Order ID: Freight: .
Federal Shipping: 10002 436,18

10005 413 !

4] 4 [Page: [ 1 [v[w] [®] | :

|Navigatinn buttamns

Reference

To Switch Report Views while you are working in the Report window, press the down arrow
on the view tool and select a view .

learnresource.doc
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E Diesign Yiew
& Prink Presiew
@ Layauk Preview
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14. Printed Output

14.1 Previewing Access Objects

You can use the View button on the toolbar to switch to other views of the database
object.

Using Print Preview will allow an object prior to printing.The figure below shows a form
displayed in Print Preview View. You can change to print preview by selecting FILE / Print

Preview or by pressing the Print Preview toolbar button E'l.

IIE'% p|ﬂmmf-|=it -;mgr_|.;_._'?|3

You can use the features listed below to view your objects in the following ways:

e The One Page button displays one page. The Two Pages button displays

two pages. The Multiple Pages button allows you to select the number of pages
to preview.

e The Zoom box lists the zoom percentages at which you can view the
object.

e The Zoom tool o will allow you to zoom in and out order to view the screen.

e Pressing the printer icon @will print the details and pressing Close will return to
the previous view.

@ Printing

e A datasheet will print as it appears on the screen. If you have changed the layout of
your datasheet (font, row height, column width, etc) these changes will be reflected in
your printed output. For large datasheets, Microsoft Access prints from left-to-right
and then from top-to-bottom. For example, if your datasheet is three pages wide and
two pages long, Microsoft Access prints the top three pages first, then the bottom
three pages.

e Aform can be printed from the Database window or any view of the form.
e To set the page orientation, margins, etc. you select FILE / Page Setup.

e To set printing options for objects, select FILE / Print.
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