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1- Overview

This workshop will introduce you to the concept of a database andusewvittoAccess 2007 is the database of
choice for this workshop; however, much of the information will apply to previous versions as well. Although t
Access 2007 interface has changed from previous versions, the database concepts involvedmenige the sa
course will begin with an overview of basic database concepts and then move to how to apply the informatior
Access. Basic tables, queries, and reports will be covered. If time permits, the workshop will cover form basi
student will hava very firm and basic understanding of Access upon completing this course.

2 - Introduction

A database is defined by Websterds as o0a coll ect
Databases are a part of everyday life whedyeart& electronic or not. If you think about it, there are many non
computer related databases that you may come across on a daily basis. Phonebooks, restaurant menus, an:
your organizers can be considered primitive databases. While alleghjsiswwe 6 r e goi ng t o f
computer el at ed databases. So if we slightly modi fy
oa collection of data stored in electrbnodéc for ma

Another important term is Database Management System (or DBMS for short). A database management sy
a collection of tools that allows for easy management of data in a database. These systems permit easy retri
data, report managemeiijity to create forms, and much more. A DBMS is preferable because the system no
only stores the data, but provides the functions wrapped up in one package to manage and display the data \
would normally take several applications.

A typical databasell store records in a table. A table is simply a collection of rows and columns (a grid if you
will), that stores data. Each row is called a record (some database analysts will cald jhist & ¥ipleEach

record will store information whichin some way unique from all others. You should not have two records in th
database that are exactly the same. Each column stores one specific data item (i.e. first name, last name, ac

etc. ). We 6| | be di scuisdocument. t abl es i n more detai
The other component of a typical database is som
dat abase. Letds face it, we can continually put
meansofaccesgin i t easily, then iIitds usel ess. Some dat .

Query Language) which is a language designed specifically to work with several different databases and DBI
This query language is not something thgpig&wp the first time you see it; it takes quite a while to understand.
For this reason, Access has designed a higher level query language which is much more intuitive to use and
you to receive the information you desire.
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3 - Database Design
A. Why Tables?

Tables are the containers that hold your data in a form that you have designed. The tables contain fields (co
which are separate data items (such as First Name, or Address), and records (rows) eshckits) ralating

to the individual row and field (i.e., 0Johnd, o
DBMS to represent the data that you have entered into the database. If we think of the database in a univers
of representation, then the database itself would be the solar system. A table is one of the objects of the dat:
just like the planets are objects of the solar system. So if we represented the table object as the planet Earth
we could think of eadifferent table that we create in the same database as being a separate continent or cou
(depending on how many tables you have) on the p
represent as the United States), each column woeafatésented by a different state. Then each different data
item could be a city in that state. So herebds a

Database
N m—
Table 1 Table 2

_ _—_,—-A
| 1 1
‘ FirstName LastName Address

— John — Smith — 123 Main St.
— Joan —  Rogers — g2Lbaple

Dr.

—  Jimm — Johnson — 835
y | Dogwood Ct.

B. Planning

The first major step in creating a database is usadiigraime consuming one. Many who are just beginning
with creating databases skip this step which is the most important one. Before you jump in and start creating
and designing your database on timmrinddootmmentdatabase. iAt 0
basic plan means you need to know certain information before you attempt to create your database. The mo
important thing is to know what data you want to track. For example, if you were going to keep a list of your
empbyees, you may want to narrow your criteria. Do you want their names, addresses, salaries, employee Il
Once you have decided on what information you want to keep track of, you need to organize it logically.

C. Definitions and Database Concepts

As would be expected when dealing with a topic that entire fields of study are devoted to, database design in\
many definitions and design theories. This series of courses will focus on the very basic of these ideas, whicl
be enough for you to bagb develop and maintain simple workstation based databases.
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Some definitions:

Primary Key: a field in a table that will uniquely identify each record. No two records
have the same value in this field.

Compound or  a primary key thais made by combining two or more fields, whose d:
Composite Key: together is unique.

Foreign Key: a field in a table, whose data relates to the primary key in another table.

Some corepts:

Relationships: Because we can have multiple tables in our database, we sesw way
that those tables can relate to each other. There are two main type
relationships: ondo-many, which means that one record in Table A «
relate to multiple records in Table B; cte-one, means that one record i
Table Arelatestoonereder Ay ¢+ ofS . & 2SQfft |
little bit.

Normalization

Normalization is the process of taking our data tables and reducing them into the simplest form to allow for th
most stable structure and ease of use. As stated beii@dietdd of study are devoted to database design and
theory; however, we will only briefly touch the subject of normalization.

Some simple steps to follow:
1. Do fields contain the smallest meaningful value?

For example, consider the following structure:

Employee Information

EmployeelD| Name Address City State | Zip Phone

123 Jonathan Jackson 123 Main St | Dayton | OH 00000 | 937-555-0000

Does this structure adhere to this rule? Do any fields contain multiple values that could be broken into additio
fields?

2. Are any fields being used for the same purpose?

Consider the following:
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Employee Hours

EmployeelD| Last Name | Address Weekl Hrs | Week2 Hrs| Week3 Hrs | Week4 Hrs
123 Jackson 123 Main St. 40 32 45 40
456 Johnson 456 Maple Ave. | 32 30 25 35

Are any two omore fields used for the same purpose? If so, we may need to break this data into separate tab

3. Do any fields cause repeating data or repetitive typing? And: Do all fields relate wholly to the primary k
(or compound keyjor, are the data one seddjper table?

Consider:
Employee Skills

Last Name Skill Home Address
Jackson Database Design 123 Main St.
Jackson Typing 123 Main St.
Jackson Web Development 123 Main St.
Jones Sewing 432 West Ave.
Jones Typing 432 West Ave

Or

PGA Tour Event Winmg

Tournament Name Tournament Year Winner Name Winner DOB
The Masters 2005 Tiger Woods 12/30/1975
The Masters 2006 Phil Mickelson 6/16/1970
The Masters 2007 Zach Johnson 2/24/1976
BellSouth Classic 2006 Phil Mickelson 6/16/1970
BellSouth Classic 2005 Phil Mickelson 6/16/1970
AT&T Classic 2007 Zach Johnson 2/24/1976
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We will normalize these examples during class; the next page is intentionally left blank in order for you to wrif
notes regarding thisatass exercise.

Notes:
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D. Database Diagramming

During your planning process it is a good idea to diagram what your database will look like. This diagram is
technically called and EntiReglationship Diagram, or ERD. This diagram is useful not only in the planning
process, butso in demonstrating the database to others or for future reference. You may design a database &
then change positions or retire; having an ERD allows whoever takes over your position in the future to have
accurate information regarding your database.

Wewill focus on a very basic diagram where our tables will be represented by boxes, the field names will be \
inside the boxes, and relationships between tables will be denoted by lines connecting the two tables. In addi
we will denote primary lgely circling that field name, and denote foreign keys by underlining the field name.

Database Diagramming Example 1

We are given a project to create a database that tracks students and who their academic advisor is. We are \
under the assumptionathstudents only have one academic advisor each; however, each advisor can advise m
students. In addition to this information, our database also needs to contain the following:

{GdzRSy (iQa blYS | ROA&A2ND& bl YS
{GdzRSy (1Qa 12YS | ROA&A2ND&E | 2YS 1}
{GdzRSy (i Qa [201t | RGAazNDa [ 201 !
{GdzRSy (1Qa 12YS | ROA&A2ND&A | 2YS t#
{G0dzRSy(iQa [20If | RGAa2NRa [ 20 f t
Student Table AdvisorTable
AdvisorID
First Name 1 First Name
Last Name m Last Name

Home Address
Home Phone
Local Address
Local Phone

AdvisorlD

(sometimes, n)

Home Address
Home Phone
Local Address
Local Phone

This relationship is a cteemany relationship. This is because in our destryiare told that one advisor can
have many students; however, each student can only have one advisor.

You may see relationships diagramed using different symbols to denote the one side and the many side, the

Many H one

BN
=

one

Many
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Database Diagramming Example 2

This example you will try on your own in class; however, the instructor will be available for questions and will
over the exercise after students have created their own diagrams.

You are a librarian in small library that currently does not have a ceygperer You have been given a task to
create a database that will record authors and the books that they have written. The database may develop i
something more than just authors and books, but for now, you just need to record authors and bodks. Work v
the assumption that only one author can write a book; however, s/he can write many books. You need to stor
least the following data:

dzi K2 NR& bH! dziK2NRa | 4! dziK2NRa 50! dzi K2 NR& [/ A

Book Title Book Copyright Book Riblisher t dzo f A a KSNIZ

Number of Pages Book Description

NOTES:
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The oMManwyo66 Rel ationship.

You may have realized by now that it should be possible to hava@memy relationship. Think of the

previous example with books and their authors. Although our example limited us to havingutimly pee a

book, this is not necessarily how authorship in the real world works. Numerous books are written by multiple
authors. Because of this, we may need to design table relationships that reflect this unique situation.

How can we represent this in table design?

If we violate our simple normalization rules that we defined previously, we could add multiple Author fields to
Books table. However, this violates the second rule that we discussed in normalization, where we cannot hav
multiple fields @ntaining similar data.

What we have to do is create an intermediary table in between our Author and Books tables. This table will si
contain the Author foreign key and the Book foreign key together as a composite key.

Author Table Authored BooksTable BooksTable
Author First Name BookiD BookTitle
Author Last Name Copyright

Author Address Number of Pages
Author City Description
Author State
Author Zip
Author City of Bth
Author Date of Birth

Database Diagrammingdmple 3

This example you will try on your own in class; however, the instructor will be available for questions and will
over the exercise after students have created their own diagrams.

You work for a rental car company (i.e., Hertz, Alamo, etcphwackygiven the task of developing a database to
track your company®d6s inventory of vehicles, your
assume that you only have one location where customers are able to rent vehicleseDielddamt tables that
you believe are required to successfully and accurately track this information, and diagram the database on t

page.

Notes:
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4 - Introduction to Access 2007

As you may have previously noticed, the interface in Office 2007 applications differs greatly from the interfac
Of fice 2003. One major change is the removaé of
been replaced with a variety of tabs, inclitbnge, Create External Data, andDatabaseTools.

Be-®™ . suciueces ‘# -~acc 2000 file format) - Microsoft Access

Create External Data Database Tools

=INE

(a7 |||Records|| , | Fiter — || Sizeto switch || Find
i 7 ' Fit Form Windows v ¥

All Access Objects @) «
Tables AN

Academicdnfo

Li

j AcademidnfoBackup
3 cityName
&
&=

CityNameBackup

i

StudentInfoTable
fj StudentinfoTableBackup
Queries PN
#? Append AcademicInfo Ta...
#? Append Student Info Table
%¥  Delete Student

@ Advisor Davidson's Stude...
@ Advisor Gerber's Students

@ Advisor Jones's Students v
Ready Num Lock |5

Home tabd has formatting options, including font type, font size, alignment, copy, cut, paste.
Createtabd has options to create objeatsjuding tables, forms, reports, and queries.

External Data tabd has options to manipulate external data, including: importing, and exporting to various
alternate file formats.

DatabaseTools tabd has options for various database settings, inclutitignship editing, database password,
and database analysis tools.
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In addition to the standard tabs, Access also has contextual tabs which change depending on the type of obje
are working with.

Notice in the image below, when working withdablecess adds tbatasheetc ont ext ual tab w
Tools, 6 while still showing the standard tabs

O

Home G ~te External Data Database Tools Datasheet

Table Tools

=2

dd ) ‘ : ] = Relationships
uiD ~ | FirstName - LastName ~| Address -~ City - State - Zip v |}
ha. U00012345 Ms. O'Connor Kelly 819 Ash Ave  Dayton OH ¢
& P U00256302 Mr. Schmidt Woody 948 Hawthorne Oxford OH ¢
= U00123456 John Davis 522 Oak Lane
U00111222 Mrs. Johnson Pam 393 Poplar Blvc Toledo OH ¢
U00654321 Mr. Carter Justin 659 Maple St Celina OH ¢
U00125098 Miss Griffin Kara 422 Pine Ave Cleveland OH L
U00495685 Mr. Thompson J.D. 1018 Willow W Wilmington  OH ¢
U00321654 Mrs. Jarvis Susan 1352 Cherry Dri Columbus OH ¢
U00654321 Mr. Fox Tim 867 Aspen Ave Cincinnati OH ¢
*
< [ » ||
And, the contextual tab changes to o0Designdé with

e Moem = Microsoft Acce
- Home Create External Data Database Tools

L ' @A a ‘ ==
;E R' (1B @
lfVV un 4? )Q? m,‘

i“' Delete Columns Zh Table Names

Show || Totals

Table =N A3 Return: o) Parameters

All Access Objects
Tables
22| AdvisorBackup i‘AdvEcon
£ Advisors = Advisors StudentlnfoTa...
2=z CityName - 3 ‘f‘ Address *
¥ AdwuID |_|
&3 cityNameBackup i AdvFirst,_
T3 sheett Actast
AdvDep &
£ Stuadvisor
22 StudentBackup LRI
j StudentinfoBackup
= Field: | NERNENE | AdvFirstName AdvDept LastName F
StudentinfoTable Table: | Advisors Advisors Advisors StudentInfoTable S
£ switchboard Items Sork
Show:
Queries X Criteria: “Economics”
¥ Append Advisors or:
w4

Ready Num Lock
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Finally, Microsoft has added the Microsoft Offigcdd (MOB) in the uppdeft corner of the application. This
button is a menu that is very reminiscent of the

Microsoft Access

Recent Documents

1 H:\New Folder\Copy of studentdb.mdb

2 H:\New Folder\studentCLASS.mdb

3 H:\New Folder\student.mdb

4 H:\Training Documentation\studentdb.mdb

5 H:\RaiderPack\RaiderPack.accdb

6 H:\RaiderPack\Copy of RaiderPack.accdb
7 Hi\student.mdb
8 Databasel.accdb

Y
Close Database
Num Lock j-::*

2] Access Options lX Exit Access

The MOB has options to create a new database, open an existing one, and S8a@wi®gen database. If you
navigate into the Save As menu, you will notice options to save your database in previous Access versions. 1
useful if the database will be used by individuals that may not have Office 2007.

Microsoft Access

j iow Save the current database object
—] Save Object As -/ 2 7 . =
~ Save the current database object as a new i S Filter B Size to Switch
/ Qpen object. V. Windows
- 5 Find add-ins for other file formats
@ Convert e Learn about add-ins to save to other
| b formats such as PDF or XPS.
Save the database in another format

(‘,; 'j Access 2007 Database

Save a copy that will be compatible with
Access 2007,

Lglj Access 2002 - 2003 Database
| Save a copy that will be compatible with

Access 2002-2003.

lﬂj Access 2000 Database

Save a copy that will be compatible with
Access 2000,

L
_j Close Database

:j Access Options IX Exit Access
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5- Creating a Databas

When you first open Access 2007, you will be shown the welcome screen be given several options, including
opening recently modified databases, creating a database based on a template, or creating a new blank data

When you select to create a newbdats Access immediately prompts you to save the database. This is unlike
other Office applications, such as Word or Excel, in which you can type a document before you actually save
reason Access prompts you for this immediately is becauséthmshanges that occur to the data in the
database are automatically saved once they occur and Access needs to know where to put this information a
as it opens.

Letds go ahead and create a Vbdriwehisvadthetdatdbase willbe Sa v e
available to you after this class and will also be available to you if you are signed up for the next 3 levels of th
training. |l 6ve titled my database 0studentcademibec
advisors.

Microsoft Access

Template Categories = —_ \
i Getting Started with Microsoft Office Access
From Microsoft Office Online
Business
Personal
Sample

Education

ok

Assets Contacts Issues Events

2 ==
i S 3 at does
= not contain any existing data or objects.
N . |
7N A File Name:
"Markenng projects Projects Sales pipeline - Tasks I =
w H:\
Ol women . More an Office Online:
Z:a.Office Online % 5 create |

Training }Templates ‘ Downloads

What's new in Access 2007?

quickly track, report, and share Office system

information in a manageable ® Guideto Access 2007 User Interface
environment. Learn more about

the new features and °
improvements.

Organize all your objects using the
new, easy access Mavigation Pane

matically update this content from Office Online

Ready Num Lock

created the dat abase, Access i mmedi

Af ter youodve
tabs are | abeled across the top, with a

standard
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You will notice thathe current view of the table appears to look like an Excel spreadsheet. In this view, the fiel
names are listed across the top in the columns. Each row is a new data row, and each individual cell is a valt
relating to the row and column.

Therearetwways t o design our table; one i1s within the
changing our table design, this view will also allow us to view any data that we currently have in the table (cui
there is none).

Toaddanewfield,dblec | i ck i n the O0Add New Fieldod box, type

Some general rules for field names:
Can be up to 64 characters in length.

Can be any combination of letters, numbers, spaces & special characters, exclutlng arpexidamation
point (1), an accent grave (), brackets ([ ]), or a leading space.

Spaces are notgberable if you will using advanced features such as visual basic programming or macros.
Long names are not preferable if you have to type theamovaver again when programming.

Once you have created the field, you need to select the type of data that will be entered into the field. Access
to know if the data is going to be numbers, text, or a host of other data types.

The data types that aeailable are:

AutoNumber- Creates a unique number in the field each time a new record is created.



