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Readings and References

* Reading

» Fluency with Information Technology
e Chapter 14, Database Queries

e References

» Access Database: Design and Programming
* by Steve Roman, published by O'Reilly
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Create a new database

- File Edi

Save in:

Yiew

Dz dn

SRV :BRA

File New Database

Microsoft Access

Insett  Tools Window Help

KD v

.

B o580,
2| x|

I[:]db zl""QXIi’:fvTool_sv

Favorites

Ready

217 420.mdb
(2] library. mdb
@ student. mdb
textbook.mdb

File name: ||itt|e.mdb

| Create

Cancel

Save as bype: IMicrosoft Access Databases (*.mdb)

=101x]

Type a question for help

@ % New File
Open a file

v

library.mdb

exz1.mdb

ex20.mdb

CodeAccess3.mdb
= More files...

New

E_le Blank Database

@ Blank Data Access Page
{_ZE Project (Existing Data)
[ﬂj Project (Mew Data)

New from existing file

fﬁj Choose file...

New from template

E_le General Templates...
i] Templates on Microsoft.com

5 add Network Place. ..

Microsoft Access Help
[v] Show at startup
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5/23/05

O! The Information School of the University of Washington

2

2
W o
ORMaTION ¥

fit100-22-views © 2005 University of Washington




School of the University of Washington

on

< O! The Informat

2
S
%o,

Create a new table in the database

Microsoft Access

- File

DFHBSRY BB o-

Edit View Insert

=10] x|

Tools Window Help

W 6R- | 00| &

g little : Database [Access 2002 file format)

[ Open Bf Design = New ‘ X ’ 8y T:-ééé

Tj,'[:le a que:s:tiu:-n for hE]p

w5 - ).

Objects

Tables

Queries
Forms
Reports
Pages
Macros

Modules

T Sl )

Groups

(#] Favorites

' Create table in Design view
Create table by using wizard
Create table by entering data

Ready

NUM

v

5/23/05

fit100-22-views © 2005 University of Washington




Creating a table in Design view

Microsoft Access !EIE
- File Edt View Inset Took Window Help Type a question for help [+
E-HA @RV | iRR|o-o- |2 ¥ 22 mNBa- 3.

g little : Database [(Access 2002 file format)

G Open b2 Desion New > %o T EE

Objects Create table in Design view
Tables Create table by using wizard

£ Books : Table

Field Name Data Type Description
ISBN Text The unique ISBN number for this book
Title Text Book title
Price Currency Book price

Queries

Forms
Reports
Pages

Macros

SN EEGM@E

[T

Modules

Groups Field Properties

(3#] Favorites General | Lookup |

A field name can be up to
64 characters long,
including spaces. Press F1
for help on field names.

Design view. FB = Switch panes. F1 =Help. NUM 4
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Entering Table Data

Microsoft Access =10 x|

- File Edit View Inset Fomat Records Tools Window Help Type a question forhelp =

M-HH SRY rER v @ 43 YRV A K Ba- D,

75 Open ¥ Desian ZNew X 25
gajtly Design 5 N .| T8

Objects Create table in Design view
Tables Create table by using wizard

Flvoios Create table by entering data
Books

Forms
&8 Books : Table
Title
My Reader

Your Reader

Record: I4| 4 | 3 2 rfrefef3
The unique ISBN number for this book NUM 4
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Build another table

Microsoft Access =10] x|

~ File Edit View Inset Fomat Records Tools Window Help Type aquestionforhelp =

M- R E8RY I BR/ 0/ QN TEY A% Da- [,

g little : Database (Access 2002 file format) - |I:I|5|
5 Open ¥ Desian DﬂeW‘ X ‘ 8y e i EE
Objects Create table in Design view
Tables #T]  Create table by using wizard
Flvois ZT] Create table by entering data
books
B Foms publishers
B Reports
£ publishers : Table
ﬁ Pages
ID Name Phone
8  Macios A Press 5651212
@& Modules 2 Another Press  555-3456
0
Groups
(3] Favorites
Record: |4| 4 | 1 * |N|b#| of 2
Publisher ID number NUM 4
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Add publisher ID to books

Microsoft Access Tlﬁlzl
- File Edit View Inset Tools Window Help Type a question forhelp v
HR(GRY|sBR|v-o- |7 %3 @\ Ba- 7.
ge little - Database [Access -0l x| |
& books : Table :l
Data Type Description
2 [15BM Text The unique ISBMN number For this book =
Title Text Book title
Price Currency Book price
PubID MNumber Publisher ID from publisher table
=
Field Properties
General I Lookup |
Field Size Long Integer
Format
Decimal Places Auto
Input Mask
Caption An index speeds up searches and sorting on
Default Value 0 the field, but may slow updates. Selecting
lidati | "fes - No Duplicates” prohibits duplicate
Validation Rule values in the Field. Press F1 for help on
Validation Text indexed fields.
Required Mo
Indexed Yes (Duplicates OK) Rd|

Design view. FB = Switch panes. F1 =Help.

NUM
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Create the link between the tables

Microsoft Access - 0] x|
File Edit View Relationships Tools Window Help Type a question for help =
D&Y iR |5 8 X | Earl.

g= little : Database (Access 2( (=]
(5 0pen b Design FNew X %o - i EE
Objects @ Create table in Design view
| Tables @ Create table by using wizard
s @ Create table by entering data
books -
Forms publishers B0 Relationships
B Reports
@ Pages
2  Macros
#%  Modules
Groups
(#] Favorites
o | A 7
Ready NUM Y/
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Two tables with a relationship

Microsoft Access !EHE|
- File Edit View Inset Format Records Tools Window Help Type a question for help v
M-Hg gAYV $BR o @ 2EH YEY 84K a0,

=

& books : Table

Title
My Reader

Your Reader
His Reader || o[

Record: |1| 4 | 1 » |n|ns| of 3
ID Mame |  Phone
LdE 1 A Press 555-1212
- 2 Another Press  555-3456
ISBN | Title | Price
| [1-2 Your Reader $12.00
| |22 His Reader $25.00
$0.00
Record: 14 ¢ 1 | ri|rx]| of 2
B sioid L e
The unique ISBN number for this book NUM Y/
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Create a query

Microsoft Access
- File Edit View |Inset Query Tools Window Help

B- B8 ERY $BR oo @B A

BN Ba- B,

=10l

Type aquestionforhelp |«

g& little - Database [(Access 2002 file format
(5 Open B Desin GiNew > 8o - EE EE
Objects
Tables
I Queries

g=? Queryl : Select Query

=101 x|

@ Create query in Design view

@ Create query by using wizard

o

L |

Lblx

Field: [books.*

Table: [books

Sort:

Show: O O ]

Criteria:
or:

Ready

NUM Y/
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The query produces a new (virtual) table

Microsoft Access

- File Edit View Inset Format Records Tools Window Help

M-HH SRV 2R @ HH YEY A K BE- 0,

=10] x|

Type aquestion forhelp =

g little : Database (Access 2002 file format) - |I:I|5]
(B Open b4 Design @New X 2o T EEE
Objects Create query in Design view

Tables Create query by using wizard
- . e Al Books w/ all fields
Queries

gzt All Books w/ all fields : Select Query

Phone

Record: u| 4| 1 » v r%]| of 3

My Reader 1 APress 5585-1212
Your Reader 2 Another Press  555-3456
His Reader 2 Another Press  555-3456

The unique ISBN number for this book.

NUM
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Project (select particular columns)
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S
w— Microsoft Access L;lﬁ'z
(@) - File Edit View Inset Query Tools Window Help Type a question forhelp =
> B H8ERY|imelo-c- @ mz|a - gNDa- 0.
N —
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Q>_) L5 Open ¥ Desian @New X
E Objects Create query in Desian view
D Tables Create query by using wizard
. el Al Books w/ all fields
§ | Queries 0 Tile & Publisher g=! Title & Publisher : Select Query
. =l Fems AL [T 18BN [ Title | Name
(@) B Reports gz? Title & Publisher : Select Query -0 _I K MY Reader A Press
3 %) Pages Your Reader  Another Press
o 2 Macios His Reader Another Press
'(:, & Modules
m Groups 1 > | ri]r%]| of 3
< (3] Favorites
9
“d -
(1 Field: [15BM Title Mame
E Table: [books books publishers
Sork:
N Show:
° Criteria:
S or: _I;I
IS « »
.q:, Read NUM v/
eady 2
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w— Microsoft Access =] 5
(@) - File Edt View Inset Query Tools ‘Window Help Type a question forhelp |+
_E:, Br-Hg &Y $BRR o-a- @ ! 5 oA @3N 2a-r 0.
N —
CQ g little : Database (Access 2002 file format) - 10| x|
G>_) L5 Open ¥ Desian @New X 2o
E Objects Create query in Desian view
D Tables Create query by using wizard
(65} | Queries %: All Books w/ all fields
S Forms Ciylin s gz Costly books : Select Query
Ha B FRepots g=! Costly books : Select Query Title
- % r His Reader $25.00 Another Press
o ages
(@) 2 Macros
ﬁ & Modules
U) Groups
Favorit
g (3] Favorite |
"
N Field: |I1SBN Price Name =
'EB Table: (books books books publishers
Sort:
- Show: ]
° Criteria: >»15
Y or:
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)
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SQL behind the scenes

p=t All Books w/ all fields : Select Query

SELECT books.*, publishers.*
FROM publishers INNER JOIN books ON publishers.ID=books.PublD;

=l
2! Title & Publisher : Select Query -10] x|
SELECT books.ISBM, books. Title, publishers.Mame il
FROM publishers INNER JOIN books ON publishers.ID=books.PublID;

=
g=® Costly books : Select Query -10] x|
SELECT books.ISBM, books. Title, books.Price, publishers.Name i'
FROM publishers INNER JOIN books ON publishers.ID = books.PubID
WHERE (({books.Price)>15));

=
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Recall: Structure of the database

2>

latabase contains one or more tables
» Tables include entities with attributes

» There are relationships defined between the
entities 1n the various tables

» Retrieve information from the tables using
queries

* We designed and partially implemented a
simple library database in the previous
lecture
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What 1s the relationship?

This relationship is 1-to-many:
Books * One publisher is responsible for many books.
« Each book has only one publisher.

PublisherOf

« The two tables are joined using the publisher ID number.
« The publisher ID is the primary key for each entry in the
publishers table.
» Therefore, each publisher must have a unique publisher ID.
* The publisher ID is a foreign key for each entry in the
books table and we have requested referential integrity

* Therefore, the given publisher ID must exist in the
publishers table.

Publishers

5/23/05 fit100-22-views © 2005 University of Washington 20
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Referential Integrity

Microsoft Access =10l
- File Edit View Relationships Tools Window Help Type a questionforhelp =
DEHBERY ()R (%8 X 2E- 0.

g= little : Database (Access 2002 file format) il
: L =
(5 Open 1Y Design -"{szlﬂeM X ‘ Bp - 22 ————— ﬂ
Objects Create table in Design view
| Tables #T]  Create table by using wizard
[T ] i 3
Ao 2| Create table by entering data m .
i books D EE——
Hae publishers Mame
B Reports Phone
@ Pages
Edit Relationships 2| x]
& Macros
TablefQuery: Related Table/Query: “
Modules -
4& Ipublishers ;Ibools ;]
Gigups | D =[PublD - L‘e'l
(3] Favorites Join Type.. I
IV Enforce Referential Integritys M

" Cascade Update Related Fields
[~ Cascade Delete Related Records

Relationship Type: | One-To-Many

Ready NUM 4
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PubID must reference an actual publisher

gzt All Books w/ all fields : Select Query !E]
ISBN Title Price PublD D MName | Phone
k-1 My Reader $10.00 1 1 A Press 555-1212
. 1-2 Your Reader $12.00 2 2 Another Press 555-3456
. 2-2 His Reader $25.00 2 2 Another Press 555-3456
Record: u| 4 | 1 » |n|m| of 3
5=8 All Books w/ all fields : Select Query (=] Y|
SELECT books.*, publishers,* il
FROM publishers INNER JOIN books ON publishers.ID=books.PubID;
=l
5/23/05 fit100-22-views © 2005 University of Washington 22
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What 1s the relationship?

( Price

)

7 )

ISBN )

« We need a unique identifier for each book.

5/23/05

¢

Tide )

Books

This relationship 1s many-to-many:

WrittenBy

¢

Name

ID

Phone

One book may have several authors.
One author may have written several books.

Authors

» We already selected the ISBN as the primary key and asked Access to

make sure that there are no duplicates

« We need a unique identifier for each author
* We will define an author table with a unique ID for each author

fit100-22-views © 2005 University of Washington
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authors table

&

Microsoft Access =

- File Edit View Inset Tools Window Help Type aquestion forhelp |+
E-ER(ERYV iR v-o-|[# &2 aNDa- 0.

g little : Database (Access 2002 yrmat] =10 x|
(HOpen B Design gNew X 2o e £

Objects @T_—] Create table in Design view

| Tables Create table by using wizard
Create table by entering data

B Queries

authors
Forms P o o
a B authors : Table = |I:]|£|

Data Type Description

9| Mumber Unique author 1D _
Name Text Author's name
a Phone Text Author's phone number =
& Field Properties
Gr  General | Lookup ]

3] Field Size Long Integer
Format
Decimal Places Auto

- Input Mask
— Caption

Default Yalue 0 A field name can be up to 64 characters long, including

Yalidation Rule spaces. Press F1 for help on field names.

Yalidation Text

Required Mo
Indexed Yes (No Duplicates)
Design view. FE = Switch panes. F1 =Help. NUM Y/

5/23/05
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Link one book with many authors?

* We DO want:

» to link each book to one or more authors

 We DON'T want

» to specify extra fields (authorl, author2,
author3,...)

e this 1s wasteful and limits the max number of authors

» to specify each book entry several times, naming
a different author 1n each row

 this duplicates all the other information about the book

5/23/05 fit100-22-views © 2005 University of Washington 25
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Add a cross-reference table!

« Refine the design so that it includes another table
that 1s a book-author cross reference

» Each entity in the table 1s a single cross reference
» Attribute: ISBN
« Attribute: Author ID

» No primary key
 Now we can break the many-to-many relationship

into two 1-to-many relationships that we already
know how to implement

5/23/05 fit100-22-views © 2005 University of Washington 26
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Define new cross-reference entities

Price

ISBN

7 )

)
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Authors
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book-author table

Microsoft Access _|O] x|

- File Edit View

Insert

Format Records Tools Window Help

Type a question forhelp =

M- HRERY LR 0 @ U YR & ex Da- 0.

‘, o ID Phone
Tpen b Desion cillew X %5 T EE 1 Alex 555.0256
Obiects @] Create table in Design view 2 Bill . 5550512
| Tables #T]  Create table by using wizard 3 Charlie 555-1024
Tlvzies 2] Create table by entering data
authors
@ e ||
B Reports books ISBN Title Price
: My Reader $10.00
P publishers
&) Poges Your Reader §12.00
&  Macros His Reader $25.00
#  Modules $0.00
Groups
(3] Favorites AuthorlD
|
An author of the book NUM v/

5/23/05
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Define the new relationships

== Relationships

MName
Phone

ISBN
AuthorID

5/23/05
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Define a query that uses the relationship

gzt All Books w/Publishers, Authors : Select Query :I:I:I
1*_ m
ISBN D
publishe Title Hame
* . oo [Price Phone
D e ————smm | D BID
MName
Phone
o | _'lJ
Field: > | Title MName Mame =
Table: |books books authors publishers
Sort:
Show:
Criteria:
or:
- gzt All Books w/Publishers, Authors : Select Query
4

Query By Example

actual SQL

SELECT books.ISBM, books. Title, authors.Mame, publishers.MName

FROM publishers INMER JOIN {books INNER JOIN {authors INNER JOIN [book-author] OM authors.ID = [book-author]. AuthorID) ON
books,ISBM = [book-author]. ISBM) ON publishers.ID = books.PubID;

=10

xq
]
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Get the new view of the data

gzt All Books w/Publishers, Authors : Select Query

Title authors.Name [publishers.Nam

My Reader Alex A Press
1-2 Your Reader  Alex Another Press
2-2 His Reader Bill Another Press

His Reader Chatlie Another Press

Record: |4| 4 | » |n|m| of 4

1

* Notice that this view has redundant data
» That's okay, because we are not storing it this way, just presenting
it
» The redundant items (Alex, Another Press) came from a single
entry in a table — they are guaranteed to be identical

5/23/05 fit100-22-views © 2005 University of Washington 31
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Now we've implemented this entire schema.



View: All Books trom “Another Press”

gzt All Books from Another Press : Select Query = |I:||E

ISBN Title Price |  Name
1-2 Your Reader $12.00 Another Press
His Reader $25.00 Another Press

gzt All Books from Another Press : Select Query

By o

Field: |i - | Title Price Mame =
Table: |books books books publishers —
Sork:
Show:
Criteria: "Another Press"
or:

g=! All Books from Anolhel Press : Select Query - \_[

SELECT books.ISBM, books. Title, books.Price, publishers.Mame :l
FROM publishers INMER JOIM books ON publishers. ID=books.PubID
\WHERE ({{publishers.Name)="another Press"));




View: All Books by Alex

gzt All Books by Alex : Select Query

Mame
00|
Fhche ISEN gzt All Books by Alex : Select Query
AuthorID Title
My Reader
| Ll_l Your Reader

Field: 156N Title —
Table: |authors book-author books — Record: 14| «| 3| Pl P ot
Sort:
Show: [

Criteria: ["alex"

or:
ot
o 2

gzt All Books by Alex : Select Query !E]lm’

SELECT authors.Mame, [book-author].ISBN, books, Title
FROM books INNER JOIN (authors INMNER JOIN [book-author] OM authors. ID=[book-author]. AuthorID) ON books.I1SBM=[book-author].ISBM
IiNHERE ({{authors.Mame)="alex"));

5/23/05 fit100-22-views © 2005 University of Washington 34
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View: All info about a given ISBN

Enter Parameter Yalue E

ISBN?

g=? Book Info for Given ISBN : Select Query

Title

f1-1]

[ ox 1|

authors.Name |publishers.Mam

My Reader

Cancel |

1 v |ri]r%]| of 1

$10.00 Alex

A Press

gzt Book Info for Given ISBN : Select Query

< | _'IJ
Field: |i ~| Title Price Name Name =
Table: |books books books authors publishers -
Sort:
Show:
Criteria: [[ISBN? ]

ori

gzt Book Info for Given ISBN : Select Query

'iNHERE {((books.ISBN)=[ISBN? 1));

SELECT books.ISBM, books. Title, books.Price, authors.Mame, publishers.Name

FROM publishers INMER 1OIN {books INMER JOIM {authors INNER JOIN [book-author] ON authors.ID = [book-author]. AuthorID) ON
books.ISBM = [book-author]. ISBM) ON publishers.ID = books.PubID




