What is a Database?

* A database is simply a collection of organized information,
usually as a set of related lists of similar entries. The data
is often organized so that it is easily accessible.

» The following are examples of databases that we use often:

— address book

— dictionary

— telephone book
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Who uses Databases?

Police

¢ criminal records

Department of motor vehicles
* driving history
¢ driving records

Banks
« all customers and their transactions

Government

* statistics
* election information

* tax records :(

N

» Large databases are used all around the world:

/
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Databases Basics

» A database consists of a number of interrelated tables.
» Each table has a number of records which are used to
represent real world objects.

— For example, the police may have a record for each criminal that
has ever been arrested (i.e., the “rap”-sheet)

» Each record has a number of fields which are data items
used to specify a characteristic of the record.

» Examples of fields are:
— name

— employee number

— address
\_ — prior convictions etc... -
School of Computer Science, Carleton University Version 03.f Albert Chan
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\
7+ Example
Database Field
-—_Z—
I —
I —
I —
Table 2
Table 1
\_ J
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Primary Keys

» Each record in a table MUST be uniquely identified by a
particular value in one of its fields.

* In other words, different records in a table always have
unique values for this field.

» This field is called the primary key of the table.

* A person’s name may be enough to uniquely identify this
person, but then again, many people can have the same
name.

* Sometimes, we chose to assign unique numbers to people
in order to uniquely identify them (e.g., employee number,
social insurance number, student number etc...)

\ %
School of Computer Science, Carleton University Version 03.f Albert Chan
COMP 1001 Introduction to Computers 6-5 http://www.scs.carleton.ca/~achan

~
Composite Keys
* Sometimes, we may also use more than one field to
identify a record in a table.
 In this case, a set of keys are used.
+ This set of keys altogether is call a composite key.

\ %
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Structures of Tables

* The specification of fields of the records in a table is called
the structure of the table.

» The structure specifies the type (or kind of data) for each
field of each record.

» Different types of fields are treated differently when they
are entered, displayed, or used. Examples of types are:
— integer
— currency

— real number

— time

— date
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Databases Management Systems

* A Database Management System, or DBMS, is a computer
application that allows you to work with databases on a
computer.

* A database management system allows you to easily...
— Create/Delete tables
— Modify tables: (e.g., adding, deleting, editing and rearranging
records, changing the table structure)

— Retrieve data from a table or a number of tables: (e.g., finding and
displaying an individual record, answering queries (i.e., displaying
specified field of records that satisfy a set of specified conditions)

— Create reports: (e.g., create formatted output of a list of specified
fields of records that satisfy a set of specified conditions)

L %
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RDBMS

* A database management system is a Relational Database
Management System (RDBMS) if different tables are
related to each other by common fields, so that information
from several tables can be combined.

* For example, police detectives may cross reference phone
records or driving records to make a connection or
relationship between two or more criminals.

\ %

School of Computer Science, Carleton University Version 03.f Albert Chan
COMP 1001 Introduction to Computers 6-9 http://www.scs.carleton.ca/~achan

Operations on Databases

» There are 3 basic things that you do with a DBMS:

— Design: You must first create the database by defining the tables
which specifies what is to be stored.

— Data Entry: Once the tables have been created, someone has to
enter ALL the data (i.e., information)

— Queries: Once we have the database with data entered, we can then
ask questions (also known as Queries) about the data.

L %
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The Video Store Example

» We will go through an example — to build a database for a
video store.

* We’ll have 3 tables in our database:

— A video table;

— A customer table; and

— A rental table
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\
The Video Table
* Video ID (primary key)
o Title
»  Price
*  Quantity
+ Category
\_ /
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The Video Table

Video ID Title Price Quantity Cat egory
3445 Runbl e in the Bronx $3 4 Action
5644 Hal | oneen $4 6 Hor r or
3566 The Matrix $4 10 Action
6576 The Nutty Professor $3 4 Conedy
2395 Gone Wth the Wnd $2 1 Musi cal
7440 Toy Story $2 15 Advent ure
8354 The Holy G ail $2 1 Conedy
1298 My Best Friends Wedding $4 8 Dr ana
/
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The Customer Table
*  Membership Number
(primary key)
* Name
» Address
+  Phone Number
)
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The Customer Table

Menber # Nane

Addr ess

Phone #

J4234 Rob Banks Hollywood, California 555-1224
L4523 Ben Dover New York, New York 555- 2335
\_ J
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The Rental Table
*  Membership Number L
: | |
(composite key) 3
* Video ID (composite key) I
» Date Rented o 5
gole w Ly -
* Date Due i e Pl g .
» Returned Yet? —_— .
e
u .t L
i R
\_ )
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The Rental Table
Menber # Video ID Date Rented Dat e Due Ret ur ned
J4234 7440 11/ 4/ 2003 11/5/ 2003 No
J4234 8354 11/ 4/ 2003 11/5/ 2003 No
L4523 1998 11/ 1/ 2003 11/ 3/ 2003 Yes
L %
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Introduction to Paradox
* Accessing Paradox:
— Choose from the start menu: Programs - Corel - WordPerfect
Office 2000 - Paradox 9. (Note that these directories may differ
depending on how the software was installed).
L J
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The Paradox Window

* When Paradox starts, you see the Paradox window and the
desktop. The Paradox window has the components
common to most window applications:

working on.

Title bar - shows “Paradox 7” and the name of the file that you are

Menu bar - with menus File, Edit, View, Window, and Help.
Tool bar - with shortcut button to be addressed later. The shortcut

buttons will change according to the type of the work that your are
currently doing on the desktop.

of the application.

Status bar - at the bottom of the window showing the current status

School of Computer Science, Carleton University Version 03.f Albert Chan
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= Paradox =] E3
Fle Edt ‘iew Format Becord Toole ‘window Help
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it Table : customer.db =
Customer No Name Street City

1 | 1,221.00|Kauai Dive Shoppe 4-976 Sugarloaf Hwy Kapaa Kaual H

2 1,231.00|Unisco PO Box Z-547 Freeport

3 1,351.00|Sight Diver 1 Meptune Lane Kato Paphos

4 1,354.00|Cayrman Divers World Unlimited  |PO Box 541 G

5 1,356.00|Tom Sawyer Diving Centre §32-1 Third Frydenhoj Christiansted S

B 1,380.00|Blue Jack Agua Center 23-738 Paddington Lane Waipahu H

| 7 1904 NN 5AP Tiivars ik 2 hdain St | hristianstarl jLI
4 »
[ Wiew | |

[ Table : customer.db || SORL [NUM | EARE
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Working Directory

\

* Always set the working directory at the beginning of a
Paradox session!

* To set the working directory, select Working Directory...
from the File menu to open a dialog box.

* You may enter a new name (other than the default Work)
to be an alias of the working directory.

« Next time, you may key in the alias to access this directory
instead of type the full path name.

/
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Project Viewer

\

* There is a Project Viewer window in Paradox that allows
you to view certain files of different types such as Tables,
Forms, Queries etc...

+ It is essentially a custom file browser. Within it you can
select the working directory as well, by clicking on the ...
button in its toolbar.

* If the Project Viewer window is not open, select Project
viewer from the Tool menu to open it.

/
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Project Viewer

* In the Project Viewer window, you have to set the working
directory first.

» If the working directory is not set properly, your file may
be saved to a default directory that you are not aware of, so
that you cannot find your file next time you want to open
it.

* In Paradox, you may have files as tables, queries, form, or
reports.

» These are referred to as Paradox Objects.

\ %
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~
Project Viewer
* The Project Viewer has two panels
— the left panel shows a number of categories of objects
— the right panel shows the files in the category that you have in your
working directory.
* You may open a file by double clicking on the file name.
\ )
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(=l
@[ % |2

T}'I_JBS = biolife.db cuztstoc.dm @ orders. e & summany.fsl

5 Custam = bialife.fsl custvend.dm @ orders.val update. ssl

@ “pplications biolife.mb E lineitern.db @ orders. x02 B vendors.db

A Tables biolife. p lingitern. px @ orders. w02 2 vendors.fsl

E Forms = contacts.db lineitern. wal ordline. drm wenhdors. pr

% Queries H custform.fgl lingitern. =01 = rasterop. fsl vendars. val

sql SOL = customer.db lingitern. =02 = stock.db

%ﬁ Reports customer. e lineitern. 01 @ stock.mb

% Scripts cugtomer.rsl lingitern, y02 @ stock.px

@ Libraries cugtomer.val logo.brmp @ stock. val

Data Models cugtomer.xgl ordcust.dm @ stock.x2

Mls cugtomerpgd =] ordenitry fsl E stock, 2

custord.dm = arders.db stocvend.dm
|45 object(s] of 45 |W0rking [Drirectory: C:\Program Filesh\CorelhShared'S amples v
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Getting Help and Exiting

* Help
— The help system is accessed by the help menu.
— Paradox also has a context sensitive help system.
— Move the mouse pointer to a component on the screen, and press
F1. A help window related to the component appears.
* Closing file and exiting Paradox:

— At the end of a session, use the menu sequence File-Close to close
the open files and File-Exit to quit Paradox.

K %
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Creating Tables

\

+ To create a new table, right click Tables in the left panel of
the Project Viewer.

* Then choose New... From the New Table dialog box,
choose Blank.

* From the Table Type dialog box, choose the format of the
file, usually Paradox 7,8,9. Then the “Create Paradox 7,8,9
Table:” dialog box opens ...

/
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Creating Tables

\

/

Create Paradox 7.8.9 Table:
Field Raster |Se:nr\daly\ndax| Table Lookup | Passwords | Referental Integrity |
No[om | Field Mame: | Twpe | Gize | Min | Max | Defalt | Pictwe | Reqd|
+ (]

Pzt | Boow || pine |

[ Pack Table Table Language | ‘asci' ANSI =
Enler a fiekd name up to 25 charasters long. Allfields must have a name.
Crezie. ‘ Cancel ‘ Help |
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Defining the Structure of a Table

* The “Create Paradox 7,8,9 Table:” dialog box contains
everything you need to set up a table.

» It has five tabbed pages: Field Roster, Secondary Index,
Table Lookup, Passwords, and Referential Integrity.

* By default, the Field Roster page shows first.

» At the bottom of the field roster, there is an area displaying
instructions. You may to refer to this whenever you get
stuck and are unsure what to do.

\ %
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~
Defining the Structure of a Table
e The first column in the Field Roster is the order number of
the fields, which is added automatically by Paradox.
* The second column holds a symbol to indicate whether this
field is a key of the record.

— The key field(s) must be the first field(s) in the table.

— To indicate that a field is a key field (or to remove the key symbol
from a field), click the box in the second column or press the space
bar.

L )
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Defining the Structure of a Table

* The third column holds the Field Name of the fields:

the names can be up to 25 characters in length

I

— duplicate field names are not allowed in the same table
— spaces can be used but not as the first character
— almost any characters can be used except [ ], (), { }, and a single
$.
 The fourth column is the Type of a field.
— Paradox data entries may have a number of different types.

— When the Type column of a field is highlighted, a list of all
possible types appears.

\ %
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* Alpha - any combinations of characters
up to 255 long.
. Number - decimal numbers Field Roster I Secondary Indexl Table Lnnkupl Passwnr\:lsl Rieferer
«  Money - shows a dollar sign Na om | Field Name [ Type [ Size | Min |
¥ . £ 1|o= {DivideolD & vI 25
e Short - small integers B B Apha B
* Long Integer- large integers |
§ Money
¢ Date - a date = 5 Shart
. A —— | Long Integer
¢ Time - atime I % BOD
*Memo - a long text paragraph = % ?a‘E
I Time
¢+ Formatted Memo - memo with format ol @ TimeStarp
. . . = MM -
Graphic - any object or image that can — E F;;ztted Memo
be pasted from the Windows Clipboard. — G Graphic
: [ 0 OLE -
*  Logical - true or false, yes or no, etc...
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Defining the Structure of a Table

 The fifth column is the Size of the field.
— The size is the maximum number of characters to be displayed.
— The size of a field with type alpha or memo must be specified.

— For a field of type formatted memo and graphic the size is
optional.

— The size of a field with the other types are predetermined, so you
don’t get to set the size (e.g., Money, Date...)

\ %
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Defining the Structure of a Table

* The Max and Min columns in the Field Roster can be used
to give the field a minimum value and/or a maximum
value.

— This is very useful, since it provides a kind of error checking when
the user enters data.

— For example if the maximum price of a video is $5 then we can set
the maximum to 5 and this will prevent the data entry person from
entering anything greater than 5. Sometimes for example, someone
may hit the 4 key as well as the 5 key and so numbers like $45,
$54, $44, $55 may be entered accidentally.

— By setting the maximum, this is prevented.

L %
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Defining the Structure of a Table

\

* The Default column in the Field Roster can be used to give
the field a default value.

The default value is the value that appears in the field when the
user creates a new record.

It is useful since it can speed up the data entry process.

For example, if most movies at a video store are Action movies,
we can set the default category to be Action.

Then when typing in movie information, whenever we enter an
Action movie, we don’t have to set this field since it will already
be set to Action. It saves time.

However, we still have to change this value for movies such as
comedies or dramas...

/
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Defining the Structure of a Table

N

» The picture of a field is a predefined format for the data to
be entered in this field.

The picture column in the Field Roster is used to specify the
format of a field.

Basically, we get to specify exactly what is expected in terms of
letters, digits and special characters from the data to be entered.
This specification forms a kind of “template” which the data being
entered must match.

If the data entered to a field violates the picture’s template, it will
not be accepted.

/
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Picture Codes

«  #adigit

« ?aletter

+ & aletter, converted to upper case

* (@ Any character

* | Any character; if it is a letter, converted to upper case

« * the character that follows can be repeated for any number of times or
a specified number of times

+ ; indicates that the character that follows is just an ordinary character
but not a picture symbol

* [ ] characters included are optional
» {, } characters included are acceptable

\ %
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~
Examples
o [(###) |[#HH-1HH#H# phone number with optional area code
o &#H& #&# post code
* Yes, No This field has only two possible values: “Yes”, or
“No”
+ &*@ Start with a character (converted to uppercase) then
followed by any number of any characters.
» ;&## An ampersand followed by two digits
o {+,-}*#[.]*# Start with either + or -, followed by a number
of digits, with optionally a dot somewhere.
\ )
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Predefined Pictures

\

* You may select from a
predefined set of picture
types by clicking in the
cell under the picture
column.

Mone -
Local Phonett

Phonett v optional area code
Phonett wioptional dialing prefis

Eip Code

Fostal Code

“ip ar Poztal Code
S5

S

Commoan Titles
Color v auta fill

Color

Capitalized Ward -
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N

~
Make Your Own Pictures
* You may also make your
own picture type by
selecting Picture Assistant T
from this list which will ~ === eweiess
bring up a dialog box. e v
g p g [728.0826 ﬂ‘/

* You may add or delete
pictures from the list and
define your own type of
picture to be used as often
as you wish.

Desciiption
[Local phonct vith auta il

Code Syntax v Hevet

Pastal Code
Zip or Pastal Cade |

Add Delete
[

Restore Default Pictures:

Cancel Help

%
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Defining the Structure of a Table

saved.

\

» The last column in the Field Roster is the Req’d column.
* Here, you can “check off” any fields that are required to be
entered during the data entry process.

* Thus, when someone is entering the data, if there is no
value for this field, Paradox will not allow the record to be

/
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Example — Defining the Video Table
| Secondary Index I Table Lookup I Passwards I Referential Integrity I
Mo Field Mame | Type | Size | Min | [ | Default Fictuie | Reqg'd ‘
1] I ] 9353 r
2| A 40 r
=l $ 2 5 3 r
4 5 1 100 1 r
5 A 3 Category -
s
PFicture Assgist. Barray Frint
\_ %
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Restructuring the Tables

\

Once you have completed a table, you can still make
changes.
To change the structure of a table, select table in the left

panel of the Project Viewer, and right click the table name
on the right panel of Project Viewer.

In the pop up menu, choose Restructure. Then the create
table dialog box appears.

You may add, delete, or modify the fields, and save it
again.

/
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Restructure Button ot |

N

There is also a Restructure button in the tool bar.

Select a table and click on this button, you will see the
“create paradox 7,8,9 table dialog box”. Then you may
change the structure of the table.

— To correct errors in a field definition, make sure that the cell with
the mistake is highlighted. Click where you want to start
correcting. Then use backspace or Delete key to erase the error and
type in the correction.

— To delete a field, make the field highlighted, and press Ctrl-Delete.

— To insert a field, click the number of the field after the new field.
Press the Insert key. Type in the new field in the blank row.

— To change the order of fields, click the number of a field and drag
it to a new position.

/
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Saving a Table Structure

« After the fields of a table are defined, click the Create
button.

* Then a Save Table As dialog box appears. This dialog box
shows the folders in your working directory.

* You may select a folder (otherwise, your table will be
saved directly under the working directory).

* You should also specify a name of the table.
* The default extension of a Paradox 7 table is “.db”.

* Then you may move to a blank table immediately to enter
the data by checking the Display Table option in the save-

\___ asdialog box. )
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Data Entry =

» A table has two different modes: The Edit mode and the
View mode.

— You can switch back and forth between view and edit mode
through the use of the two buttons (view) and (edit).

— You may also press F9 to toggle between these two modes.
— The current mode is indicated in the status bar.

* In the edit mode, the status bar also indicates “locked”.

This means that the table is “under construction”, so that
no other user can change it at the same time.

L %
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Data Entry

* In a blank table, the first column of the first record is
highlighted.

» After a value is entered into a cell, press Tab (or Enter, or
use the right arrow key) to move to the next cell in the
same column.

« After values are entered into all cells in a row, the first
column of the next row is highlighted.

 If a field in a record is the same as the previous record, you
may use the key combination Ctrl-D to enter.

/
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Changing Records

» If any mistake is made, you may use the arrow keys to
move the highlighted cell to where you want to correct.
Then you may enter the correct data to overwrite the
mistake.

* Or, double click it or press F2 to have an insertion point. In
this way, you may correct a part of it without having to re-
type the entire entry.

e [f an entire record is to be deleted, use Ctrl-Delete.

* To change the display format of an entry, right click on the
entry, then choose Properties-Format.

)
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Insert Records

\

» To insert a record to the end of a table, click the last field
of the last record, and press Enter.

* You may also use the Record menu to do insertion and
deletion.

/
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~

* Now let’s create the video tables of the Video store
example. The data are as follows:

Video ID Title Price Quantity Cat egory
3445 Runmbl e in the Bronx $3 4 Action
5644 Hal | oween $4 6 Hor r or
3566 The Matrix $4 10 Action
6576 The Nutty Professor $3 4 Conedy
2395 Gone Wth the Wnd $2 1 Musi cal
7440 Toy Story $2 15 Advent ure
8354 The Holy Grail $2 1 Conedy
1298 My Best Friends Wedding $4 8 Dr ama

\_ )
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Dynamic Record Updating

\

» The table is saved automatically when the data is entered.

 This is called dynamic record updating and the big
advantage is that if something bad happens (such as the
power goes out), we do not lose our data records that we
spent a long time entering.

e After all records are entered, click the Edit Data button
again to exit the edit mode.

/
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Records 1n the Tables

N

* The records in a table are arranged automatically in an
increasing order of the key.

» The first column of the table is the record number of the
records.

» As you see, they are added by Paradox automatically.

»  We can create the customer table and the rental table of the
video store in the same way.

* The following slide show the completed Video Table.

)
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Example — Video Table

8t Table : video.db
Video ID Title Quantity| Category

1 12585 Wy Best Freind's Wedding $4.00 g|DRA
22305 Gone With the Wind $2.00 1/ DRA
3 [3445 Rumble in the Bronx $3.00 4| ACT
4 3566 The Garne $4.00 10|DRA
5 |AB44 Super Cap $4.00 B|ACT
B |B576 The MNutty Professaor $3.00 4(COmM
77440 Halloween £2.00 1/HOR
g 8354 The Haoly Grail $2.00 1/COM
s I

%
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7 Referential Integrity
» The Referential Integrity check is used to ensure the
consistency among different tables.
+ That is, when entering data into the database, it can help
catch errors.
— For example, when filling in data for the rental table, it is
important to make sure that the VideoID as well as the MemberID
are both valid IDs.
— If a mistake is made, this could cause significant problems.
L )
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Referential Integrity

We cannot check here to make sure that the proper
VideolD or MemberID was entered, but we can at least
catch situations in which an impossible VideolD or
Member ID has been entered.

We can check to make sure that there is a member with the
given ID in the Member table and also to make sure that
there is a Video with the given ID in the Video table.

\ %
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. . \
Foreign Fields
» A table (the child table) may have a field which is also a
field of another table (the parent table).
* Such a field is called a foreign field.
+ A foreign field must exist in the parent table. Otherwise, it
will not be accepted.
+ We will assume for our example that the Rental table is the
child table and the parent tables are the Video and
Customer tables.
L /
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Defining Foreign Fields

Integrity tab.

\

* To define the referential integrity, open the child table.
Click on restructuring button to open the Create Paradox
7,8,9 Table dialog box... then click on the Referential

School of Computer Science, Carleton
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Defining Foreign Fields

\

Restructure Paradox 4 Table: Rental.DB

Field Rioster | Secondary Inder | Table Lookup | Passwords Releventna\\ntegnM

Link Mames:

Add Bemave

Parent Table:
MVvideo

Cunent Table

j Rental DB
i Parent's Key Child Fields HivideolDr b4
[Eivideo ID [4.4] HiVideolD (&.4] T CustomerD A5
| j P’ Date Rented D
> BiDate Due o
[ Retumed A3

Dependent Tables:

Update Aule:
(v Cascade
" Prohibit [ Strict Rl
| Pack Table Table Language W
Lists the referentialintegrty link names for the current table
Save Save fis ‘

Cancel |

Help ‘
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Creating Referential Integrity Links

e Click Add button, and enter a name of the referential
integrity link in the list below the add button (e.g., above
we have two links, “cid” and “vid”).

* Choose the parent table from the Parent Table drop down
list. The parent table should pertain to the table that is to be
used to match the key. For example, to match the
CustomerID in the rental table to the CustomerID of the
Customer table, the parent table would be the Customer

table.
 Select the field in the parent table that we are trying to
match to.
\_ J
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~

Creating Referential Integrity Links

* From the Current Table field list on the right, select the
field that matches the field that you’ve chosen from the
parent table.

* Click the topmost arrow button (i.e., the one that looks like
a < sign). This will transfer the field to the Child Fields list

+ Set the Update Rule: by selecting the appropriate radio
button.
— This specifies what Paradox should do if a violation occurs.

— If Prohibited is selected, then the value in the parent table cannot
be changed if there is a match in the child table.

— If Cascade is selected, any change made to the parent table will

N cause the same change to the matched field of the child table. J
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Example

* In our Video Store Example, we may link the CustomerID
and the VideolD fields of the rental table to the same fields
in the Video table and the Customer table.

* See what happens if a new record is entered in the rental
table that violates the referential integrity conditions.

* Also see what happens if the VideolD field of a record in
the Video table changes.

\_ J
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\
Additional Formatting
* You may change the format of a table using these two
options:
— Column Width
— Other Formatting

\_ /
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Changing Column Width

\

* You may use direct manipulation to change the column
width or change the order of the columns.

* When the mouse pointer moves to the boundary of a field,
it becomes a horizontal arrow pointing towards both
directions. By dragging the mouse pointer, you may
change the width of a field.

* When the mouse moves to the field names in the first row
of the table, it changes its shape indicating you may change
the order of the columns.

* To move a column to the right of another column, drag the
header of the former over the header of the latter.

/
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Other Formatting

N

* The Object Inspector is a -
pop up menu activated Filter...
when you right click at a Froperties

%

part of the table. Data Dependent...
* Choose the Properties
P Spell Checker...
command from the menu, =
you have a dialog box to Cut
set up the format of the -
object. Copy
Fazte
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Object Properties

E Date_Rented Properties x|

General] Format] Alignment  Font |

Font: Font style: Size:

lﬁ IHeguIar 10

Aiial Black
B dial Marow

T AvantGards Bk BT
T AvantGards Md BT

Script:

| Westem j Colar:
Effects

[ Underline

[ Stikeout

QK | Fieset Lpply Help
\ %
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* A report is a formatted table of data retrieved from a database, which
can be printed and kept as a permanent copy.
» Paradox provides a Report Expert to create a report with a customized
format.
» To activate the Report Expert, choose Experts... from Tools menu,
then activate Report Expert.
» Following the instructions in a sequence of windows, you may create a
report with nice format.
\_ )
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Reports &

* Another way to create a report is to choose Report from
New option of the File menu, then click Blank.

* An easier way to create a simple report is to use
QuickReport.

— This simple report shows all records in a table and includes a
header, with the current date, the table name, and the page number.

— To create a quick report, select a table, then click the Quick Report

button .

\ %
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~
Forms
* A form is a special window that display one record at a
time.
* When a record has many fields, the table view may not be
able to show all fields on a screen.
* In the form view, each field is shown line by line, so that
you may see more fields, or all fields, on a single screen.
* The Quick Form option in Tools-Quick Design can be
used to create a simple form.

\ )
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Form Expert

\

* To customized the format of a form, you may use the Form
Expert. To activate the Form Expert, choose Expert button
in Tools menu, then choose Form Expert.

» The Expert will prompt you to choose from a number of
formats.

* You will be able to display only selected fields, and design
the layout of the form.

+ Different people using the database may have different
purposes.

* You can design different forms for a table for different
needs.

/

School of Computer Science, Carleton University Version 03.f Albert Chan
COMP 1001 Introduction to Computers 6-69 http://www.scs.carleton.ca/~achan

Other Way to Create Forms

N

* You may also create a new form from the menu sequence
File-New-Form.

/
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What are Queries?

\

Once a database has been created and data has been
entered into it, we want to be able to get this information
back out again.

A query is the question (or command) that we send to the
database in order to select and view the data that we want
to see.

For instance, when the police pull you car over to the side
of the road, they ask their database for any information
about you and/or your car.

/
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Queries

N

A query is used as a way to retrieve and display a list of
selected fields from selected records that satisfy some
condition.

The selection criteria are specified by a query image.
After the query image is defined, you may run the query to
get the results.

The result of running a query is an answer table, which is a
list of the selected fields from the selected records.

)
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';%

Creating Queries

appears.

+ To start creating a query, do one of the following:
— Select Query... from the New option in the File menu, or
— right click on Queries in the Project Viewer and then select New.
* Then a dialog box gives you a list of tables. Double click
on the name of table (or tables) for which you want to
create a query. Then a query image window of this table(s)

/
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= Query : <Untitled>

—Video ID

-

-

Quantily——Categuly—I

-

L

%
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Run Query Button |

* The query image window shows all fields in this table.

» Complete the definition of the query image and click on
the Run Query Button in the tool bar.

* Paradox creates an answer table for this query.

\ %
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i R
Creating Query Images
» There are two steps in creating a query image:
— Selecting fields to be displayed
— Selecting records to be displayed
\ )
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Selecting Field to Be Displayed

* Under the name of every field, there is a check box.
» Checking a box means that this field will be displayed in
the answer.

* The leftmost check box is used to select all fields. If it is
checked, then all fields will be displayed.

\ %

School of Computer Science, Carleton University Version 03.f Albert Chan
COMP 1001 Introduction to Computers 6-77 http://www.scs.carleton.ca/~achan

Types of Checks

e For each field checkbox, there are four kinds of checks
which can be used.

 If you right-click on the checkbox, you will see the
different checks that can be used.

» A simple left click in a check box puts a plain check in the
check box.

L /
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Types of Checks ¥ A P W

~

\

A

plain check displays only unique values of the field and

sorted in an ascending order.

A

check plus displays all records, including duplicates, in

the order of the records in the table.

A

check descending displays is the same as the plain check

but the unique values are sorted in a descending order.

A

group check displays a group of records (we do not

cover this in this course).

/
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Examples

N

* The following slides show the results when applying

different checkmarks on the Video table:

Select price with plain check

Select price with check descending
Select price with check plus

Select category with plain check

Select category with check plus

Select title and category with plain check

/
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;g Select Price With Plain Check

Price

|1 ] %1.00
$2.00
$3.00
$4.00
$5.00
.00

[ 5 [ =SS O S TR A

/
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Select Price With Check Descending

Price
$5.00
2 5. 00
3 $.00
4 $3.00
]

a

$2.00
$1.00

/
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Select Price With Check Plus

\

Price
$4.00
$3.00

$3.00

$2.00

$2.00

$6.00

$4.00

@~ @ e |k

.00

[t}

$2.00

$5.00

1

$3.00

12

$2.00

13

$3.00

14

$3.00

15

$2.00

18
17

$3.00

$1.00

$3.00

19

$4.00

20

$6.00

21

$2.00

/
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Select Category With Plain Check

\

Cateqgory

ACT

AN

CLA

COM

DREA,

HOR

|00 || B | LD D

=Cl

/
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Select Category With Check Plus

\

Category
ACT
ACT

1 ADY

18 ACT
19 | ADY

20 |COM

21 |HOR

22 |ACT

/
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Select Title & Category With Plain Check

~

\

Title Category

95.101 - The Beast HOR
2 |ATime to Kill DRA
3 |Forest Gump DRA
4 |Friday the 13th HOR
6 |Halloween HOR
B |Nightmare on Elm St HOR
7 |Raiders of the Lost Ark ADV
8 |Return of the JEDI j={ud]
8 |Return of the Pink Panther com
10 |Robocop ACT
11 |Robocop 2 ACT
12 |Rumble in the Bronx ACT
13 |Slapshot ACT
14 |Small Soldiers ADV
15 |Something About Mary COomM
16 |Star Wars Sl
17 |Starship Troopers SCI
18 |The Ermpire Strikes Back SC1
19 |The Pink Panther Strikes Again COomM
20 |The Terminatar ACT
21 [Tay Stary ADV
22 |Wizard of Oz CLA

/
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Selecting Records to Display

\

* We may also select records to be displayed by using the
selection condition in a query image dialog box.

* Under the name of the fields, right to the check box, we
may enter the selection conditions.

» Next slide shows a list of movies in a video store table that
are used in our examples

/
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\
Video Table
Video ID Title Price Quantity |Category

1 893 |Return of the Pink Panther $2.00 T|COM

2 1290 My Best Freind's Wedding §4.00 G|DRA

3 2395|Gone With the Wind $2.00 1|DRA

4 2677 |\WWho Am | ? $2.50 1|ACT

5 3445|Rumble in the Bronx $3.50 4| ACT

5] 3566 |The Game $4.00 10|DRA

7 4417195101 Sure is Fun 1|HOR

8 4444 |Operation Condaor $3.00 4|ACT

9 5261|The Firm $2.75 1|DRA

10 5644 |Super Cop $4.00 B [ACT

11 5673|The Pink Panther $2.50 1|COM

12 B576|The Mutty Professor $3.00 4|COM

13 7221|The Matrix 2|5¢!

14 7440 |Halloween §2.75 1|HOR

15 7444 |Saving Ryan's Privates $3.00 4 |DRA

16 8354|The Holy Grail $2.00 1|COM

17 9442 | Pretty in Pink $3.00

\_ )
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Selecting Records to Display

fo

\

llowing ways:
Using fixed values
Using operators
Using speical operators
Pattern matching
Using compound selection conditions

* A selection condition can be specified in one of the

/
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Using Fixed Values:
* Type in an exact value to be searched for or to be ignored.
\ )
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Example

* Problem: List all Drama
movies, showing all fields

.
* Solution: Check all fields. Put rvideu.DBTVideu ID—‘—TiIIE—I—PriceTQuanIi Caleng—!
in condition DRA In Category - [amt ¥ s s
field.
Video ID Title Price Quantity Category
1298 My Best Freind's Wedding $4.00 8|DRA,

2 2395 |Gone With the Wind F2.00 1|DRA,

3 3566 | The Game 54.00 10|DRA,

4 5261 |The Firrmn 5275 1|DRA,
School of Computer Science, Carleton University Version 03.f Albert Chan
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\
Example
* Problem: List all Drama
movies, showing all fields

except category

* Solution: Check all fields
except Category. Put in
condition DRA in Category

Z Query : <Untitled> [_[o]>]
1 video DB Video ID——Title Price—— Quantity | Catego
C & = = Ea " DRA

»

il

field.

Video ID Title Price Quantity

1] 1298 | My Best Fraind's Weadding $4.00 8

2 2395 | Gone With the Wind $2.00 1

E 3566 | The Game $4.00 10

4 5261 |The Firm 275 1

5 7444 |Saving Ryan's Privates $3.00 4

\_ %
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Using Operators
* Use >, <, >=, <=, or = to specify the range of the values of
this field.
\ %
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Example

 Problem: List all movies which cost at most $3.00, showing all fields
* Solution: Check all fields. Put in condition <= 3 in Price field.

= Query : <Untitled> =] E3

]—videu.DB——Uideu 1D Title Price Quantity  Catego
[ |~ = R <=3 R [Ed ry—|
1| | »

K %
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/

Result
Video ID Title Price Quantity Category
893 |Retumn of the Pink Panther $2.00 1| COM
2 2395|Gone With the Wind $2.00 1|DRA
3 2677 [Who Am | ? $2.50 T|ACT
4 4417 195,101 Sure is Fun 1|HOR
=3 4444 | Operation Condor $3.00 4|ACT
G 5261 | The Firm 275 1|DRA
7 5673 The Pink Panther $2.80 T|COM
g B57E | The Mutty Professar $3.00 4(COM
9 7221 The Matrix 2|50
10 7440 | Halloween 278 1|HOR
i 7444 | Saving Ryan's Privates $3.00 4|DRA
12 5354 | The Haly Grail F2.00 TS0
13 9442 | Pretty in Pink $3.00 2{COmM
K School of Computer Science, Carleton University Version 03.f Albert Chan
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Example

price and category

in Price field.

Title

Price

]—videu.DB——‘u‘ideu 1D

Ea

R »=3

* Problem: List all movies which cost at least $3.00, showing only title,

* Solution: Check Title, Price and Category fields. Put in condition >= 3

%= Query : <Untitled> I =] 3

w |m
RIEE

Quantity  Catego
r [ W—‘
r

\

/
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Result

Title Price Category

IBER v Best Freind's Wedding $4.00 | DRA

2 |Operation Condar $3.00 ACT

3 |Pretty in Pink $3.00| COM

4 |Rurnble in the Bronx $3.50|ACT

5  |Saving Ryan's Privates $3.00 DRA

E | Super Cop $4.00| ACT

7 |The Game $4.00| DRA

8  |The MNutty Professor $5.00/ COM

\ %
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Using Special Operators

condition)
field)

date).

\

* Not condition (displays records that do not satisfy the
+ Blank (displays records that does not have a value in this

» Today (displays the record with this date field has today’s

/

School of Computer Science, Carleton University Version 03.f
COMP 1001 Introduction to Computers 6-98

Albert Chan

http:/www.scs.carleton.ca/~achan



Example

field.

= Query : <Untitled>

* Problem: List all non-Drama movies, showing all fields
* Solution: Check all fields. Put in condition NOT DRA in Category

]—videu.DB Title Price Quantity — Category——
| g =4 F#” MOT DRA
K -
\ %
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/

Result
Video ID Title Price Quantity Category
1 893 |Return of the Pink Parther $2.00 1[COM
2 2677 WWho A |7 $2.50 1|ACT
3 3445|Rumble in the Bronx $3.80 4|ACT
4 4417195.101 Sure is Fun 1|HOR
5 4444 | Cperation Condor $3.00 4|ACT
5 5644 | Super Cop $4.00 GACT
7 5673 | The Pink Panther $2.50 1|{COM
g B576 | The Mutty Professor $3.00 4(COM
9 7221 | The Watrix 2|30
10 7440 |Halloween 5275 1|HOR
1 5354 |The Holy Grail $2.00 11 C0OM
12 Q442 Pretty in Pink $3.00 2{COmM
\_
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\

* Problem: List all videos whose
price has not yet been

determined, showing all fields ol - e L
: oo, ‘ | e
except price L il - e | & -
* Solution: Check all fields
except price. Put in condition
BLANK in Price field.
Video ID Title Quantity| Category
[ 1| 4417(95.101 Sure is Fun 1|HOR
2 7221 |The Matrix 2|31
%
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Pattern Matching

\

* Use wild cards @ and .. to display records that match the
specified pattern.
— (@ matches any single character
— .. matches any sequence of character including spaces.

« Examples:
— w.. matches Wind, window, win a game.
— W@@@n matches Women, woman.
— ..t@ matches private, Pasta, due date.
— ..the.. matches phrases with “the”
— ..in..the.. matches phrases with “in” before “the”

— T@m.. matches phrases that start with a ‘t’ followed by any
character, and then an ‘a’, with anything else afterwards

/
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Pattern Matching

\

» Patterns are case insensitive.

* You may also use LIKE to find all records with similar to a

given value of a field.

/
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Example

\

+ Problem: List all movies whose
title starts with “The”, showing
only the title

uery : <Untitled>

Eetr - ,DTT.
+ Solution: Check Title field. Put s =
in condition The.. in Title field.
Title
I Tt Firm

2 |The Game

3 |The Haoly Grail

4 | The Matrix

5 |The Nutty Professor

B |The Pink Panther

[_[O]x]
‘I' ‘I’ I
»

/
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Example

* Problem: List all movies whose

title has pink in it, showing only

the title and category T - = "'T
« Solution: Check Title and oo lre ol o

Category fields. Put in

condition “..pink..” in Title

field.

Title Category

Pretty in Pink COM

2 |Return of the Pink Panther COM

3 | The Pink Panther COM

\ %
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~
Use Compound Selection Conditions
* You may use two or more conditions in a field separated
by comma(s) to display the records that satisfy all these
conditions.
* The comma is called the “and” operator here.
\_ )
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Use Compound Selection Conditions

» Now suppose that you want display records that satisfy one
condition or another condition. This is done in one of two
ways:

— If these two conditions are for the same field, just use OR to
connect the conditions.

— Ifthese conditions are for different fields, use the down arrow
button to create the second line of the query image. Then the
records that satisfy the condition in the first row or the condition in
the second row will be displayed.

« If you have multiple lines in a query, it is important to make sure that
the same boxes are checked in all lines. If two lines have different
boxes check, an error message will appear.

\ %
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~
s Example
* Problem: List all Drama and Action movies, showing all fields
* Solution: Check all fields. Put in condition DRA OR ACT in Category
field.
]—video.DB Video ID Title Price Quanti Catego
r | ‘IV ‘IV 8 R DRA DR ACT
EIEE 2|
\_ /
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Result
Video ID Title Price Quantity Category
1298 My Best Freind's Wedding $4.00 8|DRA,
2 2395 | Gone With the Wind $2.00 1|DRA,
3 2677 Wvho Am | 7 $2.50 1ACT
4 3445 |Rurnble in the Bronx $3.50 4|ACT
=3 3565 | The Game §4.00 10|DRA,
= 4444 | Operation Condar $3.00 41ACT
7 5261 |The Firm 5275 1|DRA,
&3 5644 | Super Cop §4.00 GlACT
9 7444 | Saving Ryan's Privates $3.00 4 DRA
K School of Computer Science, Carleton University Version 03.f Albert Chan j
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Example

* Problem: List all movies with price between $2 and $3, showing all
fields
* Solution: Check all fields. Put in condition >=2, <=3 in Price field.

= Query : <Untitled> I[= B3

]—video.DB Video ID Title Price Quantity

mlce ‘IV B »=2 <=3

Catego
=

8

4

i

\

/
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Result
Video ID Title Price Quantity Category
1| 893 Return of the Pink Parther §2.00 1|COM
2 2395 | Gone With the Wyind $2.00 1|DRA
3 2677 Wvho Am | 7 $2.80 1|ACT
4 4444 | Cperation Condor $3.00 4|ACT
& 5261 |The Firm $2.75 1|DRA
5 5673 |The Pink Panther $2.50 11 C0M
7 G576 | The Mutty Professor $3.00 4(COM
g 7440 | Halloween 278 1|HOR
9 7444 | Saving Ryan's Privates $3.00 4|DRA
10 G354 | The Haly Grail $2.00 1{COM
i 9442 | Pretty in Pink $3.00 2{COmM
School of Computer Science, Carleton University Version 03.f Albert Chan
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Example

» Problem: List all Drama movies with price under $4, showing all fields
except category

» Solution: Check all fields except Category. Put in condition <4 in
Price field and DRA in Category.

= Query : <Untitled> I (=] E3

]—video.DB Video ID Title Price Quanti CategoH
[k ‘W’ R <=4 " [” DRA

EIEE it
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Video ID Title Price Quantity
1] 1298|My Best Freind's Wedding $4.00 8
2 23585|Gone With the Wind $2.00 1
3 3566|The Game $4.00 10
4 5261|The Firm $2.75 1
5 7444 | Saving Ryan's Privates $3.00 4
\ %
Version 03.f Albert Chan
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Example

\

Problem: List all Drama movies

with price under $4, showing

only price and quantity fields in

decreasing order of price
Solution: Check all fields
except Video ID, Title and
Category. Use the check

/

descending in the Price field. Price | Quantity
Put in condition <4 in Price $4.00 A
field and DRA in Category. 2 $4.00 10
3 f3.00 4
4 §2.75 1
o] $2.00 1

Version 03.f Albert Chan

School of Computer Science, Carleton University
COMP 1001 Introduction to Computers

6-114

http:/www.scs.carleton.ca/~achan



7 Example

* Problem: List all movies with either the price under $3, or category of
action, showing all fields

* Solution: Check all fields. Put in condition <3 in Price field. Create a
second line by hitting down arrow. Put in condition ACT in Category.

= Query : <Untitled> I (=] E3
]—video.DB Video ID Title Price Quantity Categ
_ r Ed B <3 T Ea

r | = =8 R " ACT
1 | | »[
School of Computer Science, Carleton University Version 03.f Albert Chan
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\
Result
Video ID Title Price Quantity Category
1 893 |Return of the Pink Parther $2.00 1[COM
2 2395 | Gone With the YWind $2.00 1|DRA,
3 2677 Wwho Am | 7 $2.80 1ACT
4 3445 |Rumble in the Bronzx $3.50 4|ACT
& 4417 (95,101 Sure is Fun 1|HOR
5 4444 | Cperation Condor $3.00 4|ACT
7 5261 | The Firmn 275 1|DRA,
g 5644 | Super Cap $4.00 B[ACT
9 4673 | The Pink Panther $2.80 1{COM
10 7221 |The Matrix 2|50CI
1 7440 |Halloween $2.75 1HOR
12 8354 | The Haly Grail $2.00 1|{COM
N /
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Example

* Problem: List all movies in the rental table that are overdue and not yet
returned, showing all fields

» Solution: Check all fields. Put in condition false in Returned field. Put
in condition < today in DateDue field.

= Query : <Untitled>

E1
]—rentaI.DB Membershij—VYideo ID-Date Rentetr— Date Due— Returned
F—[W’ F# = & < today R false —‘
4 »
L %
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™~
Result
Membership ID| Video ID |Date Rented| Date Due |Returned
[ 1 |l 3566(11/22/59 11423/99 False
2 | 1234 3566|11/4/95 11653 False
3 [J1234 S644|11/5/55 11/10/93 False
4 |L4523 3566|11/1/95 11/5/93 False
\_ %
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Create Query with Multiple Tables

* Sometimes it is necessary to use more than one table to
answer a query.
— For example, we may want to know which customers in Ottawa
have not returned movies yet.
e We will see how to do this, but we must first discuss what
an example element is.

\ %
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Example Elements

* An example element is a label which is given to a field that
can be used to define common fields in different tables or
perform calculations.

» Example elements consist of letters or digits, but not space
or special characters (punctuation marks or %, &, etc).

* To give a field an example element (i.e. a special label), do
the following:
— select the field in the query window,
— press F5, then

— enter the example element label (you can pick any name but try to
pick a name that is not a field name).

L /
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Example Elements

* To end entering an example element

— press spacebar, or

— enter any special (non alpha-numeric) character, or

— press F5.

* Example elements appear in red.

* Always make sure the example elements are in red when
joining tables or defining calculations, otherwise you have
done something wrong.

* The image on the next slide shows an example element
called “p” which was made for the price field

School of Computer Science, Carleton University Version 03.f Albert Chan
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= Query : <Untitled> - O] x|
]—videu.DB——Videu 1D Title Price Quantity — Category
[ [ [ p [ r
4 I I L3
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Example Elements

\

» Now that we have this example element for the price,
anytime we want to do a calculation with the price for a
particular record, we just use the example element name

CC_ 9

p

— For example, a calculation of a video’s price with PST and GST
can be specified as: p* 1.15

/
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Joining Tables

N

* Paradox is a relational database management system, so we
should be able to relate data in different tables.

* As it turns out, in Paradox, data in different tables can be
combined by their common fields to form this relation.

/
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Common Fields

+ Common fields in different tables may have different
names, such as the student number field in one table may
called ID in another table

» Different fields may also have the same name, such as both
the customer ID number and the video ID number may be
called ID,

* We have to tell paradox which fields we are going to use
as “common fields”.

+ Iftwo fields in different tables have the same example
element, then they are recognized by Paradox as the

( common field of these two tables. >
School of Computer Science, Carleton University Version 03.f Albert Chan
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Using Multiple Tables

* Suppose we want to create a query that uses data in more
than one table.

+ The first step is to create a query window with the image
of all necessary tables. This is done as follows:
— Open the query window as usual with the first table.

— Click the Add Table button on the toolbar, and select the second
table. Then, in the query window, you have the image of both the
first and the second table.

— Repeat this step, you may add as many tables to the a query
window as needed.

L /
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s Example

]—videu.DB——Videu 1D Title Price Quantil]r——Categury—‘
R Eid [ [ [

sl

]—cusmmer.dh——Memhershi|—Name——Addre&e—-Phune Hum,
r- R [ [

alrd

]—rental.DB—-Memhershi[—Videu ID-—Date Rente Date Due—
r [ I R

)
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Using Multiple Tables
» The next step is to define joins to indicate “common
fields” by example elements.
+ This provides the “magical” link between the tables.
 If you do not do this step, or do it improperly, you get an
error box as shown in the next slide.
N /
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\

Paadon

e Cluerny appears to azk bwo unrelated guestions.

DK Help

/
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Linking Two Tables

\

e To link two tables with their common fields, enter an
example element in one field in the query image of a table,
and enter the same example element in the query image of
the common field in the other table.

* For example, we made two example elements: one for the
videolID and the other for the memberID.

* Note that you can chose any name whatsoever for these
example elements. However, you must make sure that the
two corresponding to the same field have the same name.

* Also, make sure that they appear RED, or you did
something wrong.

/
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Linking Two Tables

= Query - <Untitled» - O] %]
]—videu.DB——Videu 1D Title Price Quantity | Catego

[ |7 video |7 r u - w—‘
<I I L3

]—cusmmer.dh——hl'lemhership ID-—MName———Address Phone Num
[ |[C member R r r

alrd

]—rentaI.DB——Memhership ID-—Video ID-—Date Rentey—Date Due——Retur
[ [T member [ wideo |[J =i

/
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:T;éi: 1

Seeing the Results

» Now these tables are all joined together and you can run
the query.

» The result is shown on the next slide.
» Notice that by joining these tables, the result of the query
1s that we have data extracted from 3 different tables and

this data is presented in a final table of answers (i.e., the
answer table for the query).

/
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\

| Wideo ID Title Name Date Due
1| 1298 My Best Freind's Wedding Rob Banks 11422/99
2 3566 |The Game Ben Dover 11/23/99
3 3566 |The Game Hugh Jass 11/5/98
4 3566 |The Garme Phil WelUp 11/6/98
4 5644 |Super Cop Fhil Mellp 11/10/93
School of Computer Science, Carleton University Version 03.f Albert Chan
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Automatic Joins =

needed.

\

* We can have Paradox automatically join the tables for us.
* It names these joins as joinl, join2, etc.
* To do this, press the Join Tables button in toolbar.

* This will put Paradox in Example mode. You can see the
word joining in the status bar.

* Move the pointer to the query image, it changes the shape.
Click the fields to the right of the check box that you want
to link in the query images of two tables.

* Repeat this step. You may define as many joining pairs as

/

School of Computer Science, Carleton University
COMP 1001 Introduction to Computers

Version 03.f Albert Chan
6-134 http:/www.scs.carleton.ca/~achan



Example

= Query : <Untitled>

Title

]—videu.DB Video 1D

Price Quanti Catego
[ R jain ‘W‘ ‘r rC rC W—‘

]—custumer.dh Membership ID—‘—Name Addre: Phone Nu
= i

)

[ [ join2 I I

4

Returned

]—rentaI.DB Membership ID Video D Date RenteTDate Due
=g (N —‘

[ join2 [ joinl [

%
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. ¥ Automatic Joins
* The result of running the query will be the same as if we
entered the example elements manually.
+ Keep in mind that this method of “joining” merely creates
the example elements for you with some “automatic”
naming convention.
+ It is not a “magical” function :).
N )
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Queries With Multiple Tables

select records to display.

example.

\

* When tables are linked together by example elements, we
may create queries using data in all these tables.

» The same as single table queries, check boxes are used to
select fields to display and selection conditions are used to

* In the following slides, we will see examples of creating
queries using two or three tables in our Video Store

/
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Example

* Problem: Display the membership
ID and names of customers who
have rented a video.

\

Tcusmmel'. i
r |W/’ D

/

* Solution: Create a query for the ﬁ;,'m,.
Customer table. Add the Rental it ls
table to the query image. Check the
MembershipID and Name fields of
the customer table. Join the two
tables with a commonly named :
Membership 1D Name
example element (mID) (Note: we B ~c0c: Ber Dover
don’t check off MembershipID in IR Bhil Mo
i i | B
both tables, otherwise we get it P
5 ‘ 3 L4523 Hugh Jass
displayed twice)
4 |R7557 Rob Banks
School of Computer Science, Carleton University Version 03.f Albert Chan
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* Problem: Display the titles of

1 [=]ES

videos that a customer has rented T e .
along with the name of the L rilrfae e u
customer. Lm""’" e S s P

» Solution: Create a query for the [ viden.DB Vi : v amgn-q-
Video table. Add the Rental table - st cow ol =
AND Customer table to the query
image. Check the Name in the
Customer table and the Title field
of the Video table. Join the :‘ Name Title
Customer and Rental tables witha ~ "m s o e
commonly named example element j E:‘: mn fhupz Cop
(mID) JOin the Video and Rental ] RnL E:nkps M;E:srtniremd‘s Wiedding
tables with a commonly named
example element (vID).

\_ J
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~
s Example

¢ Problem: Display the member name and telephone number
of the customers who have overdue movies.

* Solution: Create a query for the Video table. Add the
Rental table AND Customer table to the query image.
Check the Name and Phone Number fields of the
Customer table and the Title of the Video table. Type in <
today in the Date Due field. Type in false in the Returned
field. Join the Customer and Rental tables with a
commonly named example element (e.g., mID) Join the
Video and Rental tables with a commonly named example
element (e.g., vID)

\_ /
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Query and Result

= Query : <Untitled>

]—videu.DB Video 1D Title Price Quanti Catego
i (I | o =4 L] u u I}T

lfrenlal.DB Video ID- Date Rente: Date Due Returned
O 0D —[r I =today R falze —‘
| il

]—custumer.dh Memhershi,rName Addre Phone Nu
= i

[ | O miD r IS4

Al

Title Name Phone Number
B cuper Cop Fhil teUp 123-4567
2 |The Game Ben Dover 830-2784
3 |The Game Hugh Jass 555-2335
4 |The Game Phil bellp 123-4567
\_ J
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. Editing the Answer Table 2

* You may use Drag and Drop to change the order of the
fields in an answer table, or change the column width of
fields.

» To sort the answer table before it is run do one of the
following:
= Click the Sort button from the toolbar (when in Query mode); or

— Click the Properties button from the toolbar (when in Query
mode); or

— Select Properties... from the Query menu on the menu bar.

» The dialog box on the next slide will appear. Select the
Sort tab.
\_ )

School of Computer Science, Carleton University Version 03.f Albert Chan
COMP 1001 Introduction to Computers 6-142 http:/www.scs.carleton.ca/~achan




Query Properties

Query Properties [ ]

Answel' QBE  Sart I 5!ructure|

Answer fields
e

Date Due
Category

Title _r‘I

Sort oder.

Clear All Change order: _II _l/I

ak | Cancel ‘ Help ‘
\
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N
Sorting Answer Table

* Here, select the Answer fields (in the left list) in the order
that you want to sort by and then move them one by one

onto the Sort Order (rightmost) list by clicking the black
arrow button. Click OK when done.

\
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Changing Column Order

\

* You may also specify the order (column-wise) that the
results come back in by selecting the Structure tab of this

dialog box.
* Once again, you can select items from t

he Answer fields

list and move them up and down by clicking on the black
arrow buttons to change their order. The topmost items
will be the leftmost columns of the answer table.

* Another way of sorting is to do it manually after the query
answer table is returned, by dragging the boundaries at the
top of the fields in the answer table. The cursor will change

to a kind of box shape.

/
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Changing Column Order
Query Properties
Answell OBE | Sort  Stucture I
—Angwer table stuctur
Anzwer fields
Date Rented
Change order: ﬂ il Unda
0K Taned] ‘ Help |
L /
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Saving a Query

\

Activate the query window and choose the Save command
in File menu.

In the dialog box, specify a name for the query, and click
SAVE.

After a query is saved, you can use it the next time.

If the database is modified, the answer table will be created
according to the modified data.

/
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Calculation in Queries

N

Paradox can compute information from the data in tables
by performing calculations.

— For instance, in a table we have a field called price. We may
include in the answer table of a query a new field that displays
price + 7% tax.

To perform a calculation, an expression with operator
CALC is entered in a field (any field can be used).

When computed, these calculations appear in a new
column in the answer table.

)

School of Computer Science, Carleton University Version 03.f Albert Chan
COMP 1001 Introduction to Computers 6-148 http://www.scs.carleton.ca/~achan



Using Fields in Calculation

If the value of a field is used in a calculation, the field has
to be represented by an example element.

Usually, any field that needs to be used in a calculation is
first given a label (example element) and then a comma is
used if more needs to be written in that field (see the
example later).

When entering expression, always remember to press F5
before entering each example element.

\

/
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Example

* Run a query that will show the titles of all videos and their price (with
7% tax added).

* Note that the price is an example element and shows up in red. This is
IMPORTANT. If it is not shown in red, it won’t work. Here is the
outcome:

%= Query : <Untitled> [ (O[]

]—video.DB Video ID Title Price Q ty | Cateq

r—‘; £ [T price,CALC price * 1.07 ‘r r
4
\_ /
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Title Price = 1.07

I =101 Sure is Fun $0.00

2 |Gone With the Wind $2.14

3 |Halloween $2.94

4 |My Best Freind's ¥Wedding $4.28

5 |Operation Condor $3.21

B |Pretty in Pink $3.21

7 |Return of the Pink Panther $2.14

8  |Rurmble in the Bronx $3.75

9  |Saving Ryan's Privates $3.21

10  |Super Cop $4.28

11 |The Firm $2.94

12 |The Game $4.28

13 |The Holy Grail $2.14

14 | The Matrix $0.00

15 |The Mutty Professor 321

16 |The Pink Panther $2.68

17 [Who Am | ? $2.68

\ %
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Example

* Note that a new column is created for the answer. Also note the
Heading for the new column created. It is Price * 1.07. We can rename
this heading by using the AS keyword. To pick a new name to be
assigned to the new field, use “AS new_name” after the expression.

%= Query : <Untitled> !E =
ideo. ideo itle Price ity atego
-,—'v'd DB Video ID itl Pri 0 ity Categ
LI i ‘r price GALG price = 1.07 AS Price with Tax| |r r W—‘
4 »

K %
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Example

* Problem: Calculate the price of each video with 15% tax, display the
title original price and price with tax.

* Solution: Do query on Video table. Check fields Title and Price. Put
this into the price field: p, CALC p * 1.15 AS “Price with Tax”

+ Note that p is an example element for the price.

ideo.DB Video ID itle Price Quantity Catego
i
L = ||=' pCALC p * 1.15 AS "Price with Tax" ‘r r ry—‘
4 »

—

\ %
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\
Result

Title Price Price with Tax

I 5 101 Sure is Fun $0.00

2 |Gone With the Wind $2.00 $2.30

3 |Halloween §275 $3.16

4 |My Best Freind's Wedding §4.00 54.60

5 |Operation Condaor $3.00 §3.45

B |Pretty in Pink $3.00 $3.45

7 |Retumn of the Pink Panther $2.00 $2.30

g |Rumble in the Bronx §3.50 §4.03

9 |Saving Ryan's Privates $3.00 $3.45

10  |Super Cap $4.00 $4.60

11 |The Firm 275 $3.16

12 |The Game $4.00 $4.60

13 |The Holy Grail $2.00 $2.30

14 | The Matrix $0.00

15 |The Nutty Professar $3.00 §3.45

16  |The Pink Panther $2.50 $2.56

17 |Who Am | ? $2.50 $2.58

\_ )
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Example

display title and price with tax.

p,CALC p * 1.15 AS “Price with Tax”

* Problem: Calculate the price including tax for all Drama videos,

* Solution: Do query on Video table. Check fields Title and Price. Enter
condition DRA in Category field. Put in this into the Price field:

= Query : <Untitled> _ O] x|
ideo.DB Video ID Title Price Quanti Catego
I g
rC ‘W’ ‘W’ p,CALC p *1.18 AS "Price with Tax" ‘r [ DRAW—‘

4

3

\_ J
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Result

Title Price Price with Tax

B Gone With the Wind $2.00 §2.30
2 |My Best Freind's Wedding F4.00 5460

3 |Saving Ryan's Privates $3.00 $3.45

4 |The Firm §2.75 $3.16

5 |The Game F4.00 5460

\_ /
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Example

* Problem: Calculate the price including tax for all Drama videos whose
original price is at least $3, display title, original price and price with
tax.

* Solution: Do query on Video table. Check fields Title and Price. Enter
condition DRA in Category field. Put in this into the Price field: p,
>=3, CALC p * 1.15 AS “Price with Tax”

+ Note that p is an example element for the price.

%= Query : <Untitled> M=

ideo.DB Video 1D Title Price Quantity | Catego
i
i =8 |I7p‘ »=3, CALC p * 1.15 AS "Price with Tax" |r r DF’AW—‘

\ %
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~
Result
Title Price Price with Tax
My Best Freind's Wedding $4.00 $4.60
2 |Saving Ryan's Privates §3.00 F3.45
3 |The Game $4.00 $4.60
L J
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Example

-’—videu.DB Video ID Title Price
CEC iS4 " p ||7' quant, CALC quant * p AS "Total Price”

+ Problem: Calculate the total price to rent all copies of a particular
video. Display the title, quantity, original price, and total price.

+ Solution: Do query on Video table. Check fields Title, Quantity and
Price. Put in this formula into the Quantity field quant, CALC quant * p
AS “Total Price”

* Note that p is an example element for the price and quant is an
example for the quantity.

= Query : <Untitled> Ol

0 tity
Y

r

| Catego

%
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Result
Title Price Quantity| Total Price
I == 101 Sure is Fun 1 $0.00
2 |Gone With the Wind §2.00 1 $2.00
3 |Halloween $2.75 1 $2.75
4 |My Best Freind's Wedding $4.00 g $32.00
5 |Operation Condor $3.00 4 §12.00
B |Pretty in Pink $3.00 2 $6.00
7 |Return of the Pink Panther §2.00 1 $2.00
8  |Rurnble in the Bronx $3.50 4 $14.00
9 |Saving Ryan's Privates $3.00 4 $12.00
10  |Super Cop $4.00 [ §24.00
11 |The Firm $2.75 1 $2.75
12 |The Game 54.00 10 $40.00
13 |The Holy Grail $2.00 1 $2.00
14 [The Matrix 2 $0.00
15 |The Mutty Professor $3.00 4 §12.00
16 | The Pink Panther $2.50 1 $2.50
17 |Who A | ? $2.50 1 $2.50
N )
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Summary Operators

+ Paradox has some common operators (called summary operators),
which are pretty much like @ functions in Quattro Pro.

* Summary operators are used to find a single value calculated from all
values of a field in each row of the answer table.

» There is a total of six summary functions:

AVERAGE Average value of all records in a group.

COUNT The number of unique records in a group of records.

COUNT ALL The number of records in a group including duplicates.

MIN Minimum value of the field

MAX Maximum value of the field

SUM The total value of the field

School of Computer Science, Carleton University Version 03.f Albert Chan
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* Problem: Calculate the average
cost to rent a video, display the .
average. Average of Price
« Solution; Formula CALC .- 2 93
AVERAGE in Price field.
+ No field should be checked off
i
= Query : <Untitled> M[=1E3
ideo.DB Yideo ID Title Price Quanti Catego
',—‘V
[ ‘r ‘r CALC AVERAGE | r w—‘
.1 I I L3
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Example
 Problem: Calculate the average Category Average of Price
cost to rent a video for each ACT $3.25
category, display category and 2 |COM £2.50
average. 3 |DRA $3.15
* Solution: Formula CALC 4 |HOR $2.75
AVERAGE in Price field. E =0
Check field Category.

= Query : <Untitled>

ideo.DB Video ID Title Price Quanti Catego
',—‘\I
) I ‘r ‘r CALC AVERAGE | =@ w—‘
1I I *

\ %
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MAX, CALC MIN in Price
field. Check off Category field.

~
Example

* PrOb.lem: Calcula_te. the Cateyory Max of Price | Min of Price
maximum and minimum cost to  [EHl ~cT $4.00 §2.50
rent a video for each category, 2 [COM $3.00 $2.00
display category, maximum and 3 |DRA $4.00 $2.00
minimum. 4 |HOR §2.75 §2.75

* Solution: Formula CALC 2 scl

%= Query : <Untitled> 19 =] B3
]—uideo.DB Video ID Title Price Quanti Catego
LT ‘F ‘r CALC MAX, CALC MIN ‘r =4 ry—l
K| =
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Example

*  Problem: Calculate the number
of categories.

* Solution: Formula CALC
COUNT in field Category. Do
not check any field.

= Query : <Untitled>

Count of Category

5.00

]—videu.DB Video ID Title Price Quantity Cateqgory
| ‘F ‘F ‘F [ CALC COUNT
2l 2
\_ J
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Example
* Problem: Calculate the total Category Sum of Price
price to rent all videos in each ACT $13.00
category, display category and 2 |COM $12.60
the total. 3 |DRA $15.75
* Solution: Formula CALC SUM 4 |HOR §2.75
in field Price. Check field 5 |sCI
Category.
%= Query : <Untitled> =] B3
-,—'videu.DB Video ID Title Price Quantity—rCatego
- [ [T CALC SUM [ F
KN 0
\_ /
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Example

* Problem: Display the membership ID and the name of a
customer in one column of the answer table in the format
Name_of_Customer (membership ID) as well as the
address and telephone number of the customer.

* Solution: Paradox also has an operator ‘+’ to concatenate
strings, i.¢., field values of type A. We enter the example
element id in the Membership ID field, and example
element name in the Name field. Enter this formula in anv

%= Query : <Untitled>

dh
.l

IS[=]E3

I Membership ID Name— Addre Phone Number
[ | id, CALC name +" (" +id + )" AS "Member Info" | name |7 = —‘
4
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\
Address Phone Number Member Info
1234 Queen St., Ottawa 123-4667 Fhil Mellp (11234)
2 |B66 Devils Road, Orleans 830-2784 Ben Dover (A9095)
3 |78 Maple St Ottawa FE2-3465 Rob Banks (R7537)
4 |8 Oak Road, Kanata 555-2335 Hugh Jass (L4523)
5 |90 Dak Cres. Rod Stewart (Y7334)
\_ /
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Using CALC with Multiple Tables

~

\

Calculation may also be done in the same way with data in
different tables.

For instance, if we want to calculate the total amount for
each customer paid for their video rentals, we have to use
the Price field in the Video table and the Video ID in the
Rental table, and the Name field in the Customer table.

/
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Example

N

Problem: Calculate the total amount that each customer
paid for their video rentals, showing the customer name
and total rentals.

Solution: Open a query on all 3 tables and link them

appropriately with example elements. Check off the Name
field. Enter CALC SUM in the Price field.

)
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Query Image

= Query : <Untitled: M=

]—custumer.dh——l'l.llemhership ID——Name——Address——Phone Numher—|l

I = [ r
Al [
]—rental.DB—-Memhershh—\Iideu |D—Date Renter—Date Due——Returned—
[ | miD [ D [ [ r
Al [E
]—videu.DB——Videu ID-—Title Price Quantity—— Category
[ |RF 4D r [ CALC UM | r
i 3
\_ J
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7 Result
Name Sum of Price
Ben Daover B4.00
2 |Hugh Jass $4.00
3 |Phil Mellp ha. 00
4  |Rob Banks s4.00
\_ /
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