THIRTEEN

Developing a database (1)

This chapter is the first of two in which we lowkdetail at a database for
an estate agent. The program will use many of idleas introduced

previously about saving data on disc, but we Wdbasee how the SEEK
command can allow individual records to be accessadile, then edited or

deleted. We will set up search facilities to paek particular records from a
file, and see how a database system can use raudiks:

™ Application L Estate agent's database

You are asked to set up a program in Delphi whighstore details
of houses for sale by an estate agent. For eachepy, the
following information is to be recorded:

Address

Price

Number of bedrooms|:|

Type of property: detached house
semi-detached house
bungalow
terraced house

Land included: small garden
large garden
agricultural land

Location town
village
country
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Once records have been entered, it should be pwdsibenter
customers' requirements and the computer will ajsmletails of
those properties which are suitable. Questionbetasked of the
customer are:

Customer name

Maximum price

Minimum number of bedrooms required

Type of property required (or no preference

Amount of land required (or no preference)

Location required (or no preference)

The following test data can be used:

HOUSES AVAILABLE

Sea View, Fairbourne £38000 2 bedrooms
bungalow in village with small garden

37 High Street, Porthmadog £42000 3 bedrooms
terraced house in town with small garden

Pant Mawr Farmhouse, Bala £164000 4 bedrooms
detached house in country with agricultural land

The Old Chapel, Tanygrisiau £58000 4 bedrooms
detached house in village with large garden

4 Barmouth Road, Dolgellau £96000 4 bedrooms
semi-detached house in town with large garden

Tal y Bont Cottage, Borth £54000 2 bedrooms
detached house in village with small garden
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CUSTOMER REQUIREMENTS

Aled Jenkins
price not over £60000 minimum 3 bedrooms

Stuart Humphries
price not over £100000 minimum 2 bedrooms
must be: in village, with large garden

lan Andrews
price not over £200000 minimum 3 bedrooms
must have agricultural land

Elizabeth Edwards
price not over £100000 minimum 2 bedrooms
must be a detached house

Begin the program by setting up a directory ESTAArE saving a Delphi
project into it. Use the Object inspectorN@aximize the Form, and drag
the dotted grid to nearly fill the screen.

The project we are undertaking is quite complexjtssould be useful to
draw a top down structure diagram to clarify theigie. This is done on the
next page.

The project can be divided into two main sections:
* house records systento keep details of the properties available
» customer records systento keep details of customers and their
requirements, and to select properties which atalde for each
customer.

Within each of these sections there will be a seoé data processing
operations required:

* setting up anew file ready to store records

» adding a record to the file

» selectinganddisplaying a particular record from the file

» editing an existing record

» deleting a record which is no longer required, for exampen a

house is sold or a customer purchases a house.

An additional procedure will be needed to check dottable properties to
meet the customers' requirements.
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Top down structure diagram
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The project is going to require a complex menuesystbut fortunately
Delphi provides an easy way to set this up. Goth® STANDARD
component menu and press tdain Menu' button:

Main Menu
Fun Optionz/ Toolz Help

B (BT &S| A (@) 2 (@] & | @ | S| &=
~\Standard fadditional {0ata Access 4D ata Controls £ Dialogs 5 ystem AVE §5amples

Drag the 'Main Menu' component down onto the form:

Bun Option: Toolzx Help

RiBERRP EEEREEERE

!\ Standard fAdditional {D1ata Access fData Controls {Dislogs {5 ystem B 5 amples |

The Main Menu' is different other components we have used. peaps as
a fixed size icon and can be placed anywhere ofothe - the position does
not matter.

Double-click the icon and a new window will appear show the menu
system we are constructing. Press ENTER to bnqntha Object Inspector
window, then type the captioHOouse records Press ENTER and this will
appear in the blue box on the menu bar:

_____ ¥ Form1_MainMenul _ (O] ]

..... House ; ]

Click on the top line alongside the 'House recocdgtion. The blue box
will move to this point. Press ENTER to show thkjgdt Inspector then
add a captiorCustomer records.
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Again click alongside and complete the main merth an Exit' option:

¥ Form1 MainMenul _[O]x]
House records Customer records Exit !

House records

We will now develop the part of the database whigals with house
records.

Click on 'House records' and a box will appear umelgth. Click the box
then enter the captio®ét up new file. Press ENTER and a further box
will appear underneath.

A

! Houge recards  Customer records Esit

SRRRERY = SRR ¢ Form1 MainMenul I=] ES R
Lol i_l— 2. House records Customer records Exit (... RS
Cooiiiiioiiiis Setup new file i

i Displayhouseindex 4o i
S Add house record Co

Add the remaining menu items in a similar way:
'‘Display house index'
'‘Add house record'

Compile and run the program. The three menu ogtlblouse records’,
'‘Customer records' and 'Exit' appear on the tapdinthe screen. Clicking
'House records' should produce a drop-down meruth list of choices:

Houze records [ =0 (= A

Set up new file
Dizplay houze index
Add house record
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Return to the Delphi editing screen. Bring ffegm1 window to the front.
Double-click the wordExit' on the menu line of the Form and an event
handler procedure will be created. Addhalt" command to this:

procedure TFornl. Exi t 1C i ck(Sender: Toject);
begin

halt;
end,

Click on the House record$caption at the top of the grid. The drop-down
menu should appear. Clickét up new filé and an event handler procedure
appears. Add the lines:

procedure TFornil. Set upnewfi |l elCl i ck( Sender: TQhj ect) ;
begi n

assignfile(housefile,'houses.dat');

rewrite(housefile);

closefile(housefile);
end;

Before we can use the program we must definefighds for a record to
store house data. Go to ttype heading at the top of the program and add
lines just below the heading:

type
house=record
address:string[50];
price:real,
bedrooms:integer;
housetype,land,location:integer;

end;

TFor ml=cl ass( TFor m

We also need to add lines to tRablic declarations to allocate variable
names:
public
{ Public declarations }
houserecord:house;
housefile:file of house;
end;

The next section we will develop is tiAeld house record option.
Go to the Delphi editing screen and click the stlooitt button toadd a new

form. ChooseBlank form'. Use the Object Inspector to setBtsrderStyle
property toDialog', and itsFormStyle property toStayOnTop.
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4 -[o]x]

House records  Customer records  Exit

|- Type of property Land included

> - | & detached house | % small garden

... | " semi-detached house .- | " large garden

-+ | © bungalow - | " agricultural land S PSSR
| € terraced house D eeecescscocoscascocsssccoccanns ||oadsaacaaas
Location save
| town R reeasool||ancsacaanas
coo| Cwillage C BEREEEE
"+ country L cancel DEODREN PEDERRRRRRS
e ST S (ST S

Set up Form2 for input of house details by addimgdomponents shown:

» ThreeEdit Boxes, and Labels with the captions:Address, 'Price’ and
'‘Number of bedrooms.

* A Radio Group with the caption Type of property’. Double-click
alongside theltems property to enter the labels for four buttons:
'detached housg ‘'semi-detached house bungalow and terraced
house.

* A Radio Group with the captionLand included'. This should contain
three buttons with the labelssmall garderi, 'large garder, and
‘agricultural land .

* A Radio Group with the captionLocation'. This should contain three
buttons with the labelstown’, Village', and country".

» ThreeButtons with the captionssavé, ‘cancel, and ¢lose.

For each of th&adio Groups, set thdtemIndex property to0.

Use the Project Manager to bring tbeitl program window to the front.
Add unit2' to theuseslist:

uses
SysUils, WnTypes, ..... D al ogs, Menus, unit2 ;
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Go toForml and click House records on the menu line, followed bjdd
house record. An event handler will appear. Add the commbndpen the
Form2 window:

procedure TFor nml. Addhouser ecordl1d i ck( Sender: TCbj ect) ;
begi n

form2.visible:=true;
end;

Now use theProject Manager to bring the Form2 window to the front.
Double-click the closeé button and add a command to the event handler to
close the Form:

procedure TFornR. Button3d ick(Sender: Thject);
begi n

form2.visible:=false;

end;

Build and run the program. Selektouse records/Add house record The
house input window-orm2 should appear. Click thelose button and the
window should disappear. Cliokxit' to return to the Delphi editing screen.

Go to theUnit2 program screen. It would be useful to have a phoeeto
blank out the Edit Boxes on the house input sceeehto reset th&adio
Group buttons. Insert a procedure to do this at thecdrtde program:

procedure TForm2.clear;
begin
editl.text:=";
edit2.text:=";
edit3.text:=";
radiogroupl.itemindex:=0;
radiogroup2.itemindex:=0;
radiogroup3.itemindex:=0;
end,

Add the ¢tlear procedure to the list under ttype heading:

type

Bu.t .t .0.n3: TBut t on;
procedure Button3dick(Sender: TObject);
procedure clear;

The procedure can be used to blank out the EdieBdixthe user presses
‘cancel. Double-click thecancel button and add a line:
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procedure TFornR. Button2d ick(Sender: TObject);
begin

clear;
end,

Also add¢lear to the ¢lose button click procedure:

procedure TFornR. Button3d ick(Sender: TObject);
begi n
clear;
fornR. vi si bl e: =f al se;
end,

Build and run the program. Set up a new housettiésn go to theAdd
house record screen. Check that text or figures can be edteréhe three
Edit Boxes, and that this can be cleared by prgsgie tancel button.
Close the house input window with text still shogvin the Edit Boxes and
check that this has been cleared if you reseleetAtld house record
option. Exit from the program and return to thdpbeediting screen.

We can now set up event handlers to transfer dadahe fields of the house
record. Double-click on thAddress Edit Box and add the line:

procedure TFornR. Edi t 1Change( Sender: TCObj ect);
begin

form1l.houserecord.address:=editl.text;
end;

'Price’ should be input as a real number. Double-clekfirice’ Edit Box to
create the event handler, then add the lines:

procedure TFornR. Edi t 2Change( Sender: TObj ect);
begin
if edit2.text="then
forml.houserecord.price:=0
else
form1.houserecord.price:=strtofloat(edit2.text) ;
end,

The Number of bedrooms Edit Box requires a similar event handler, but
this time the input is an integer. Double-click &hdit Box and add the lines:

procedure TFornR. Edi t 3Change( Sender: TCObj ect);
begi n
if edit3.text="then
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form1.houserecord.bedrooms:=0
else
form1.houserecord.bedrooms:=strtoint(edit3.text
end;

We must finish by telling the computer th&brm2 will be accessing
'houserecord which belongs td-orml. Do this by adding auses entry
under theitnplementation’ heading:

i npl enment ati on
{$R *. DFM
uses

unitl,;

Run the program. Set up a new house file therogbhe Add house record
screen. Check that tharice' and bedrooms Edit Boxes are error trapped
to only accept numbers. Return to the Delphiegliscreen.

Double-click the savé button to set up its event handler, and add lofes
program to save the record into the house file. pilweedure is similar to
one we wrote in thairport program in chapter 6:

procedure TFornR.Buttonld ick(Sender: TObject);
begin
with form1 do
begin
houserecord.housetype:=radiogroupl.itemindex;
houserecord.land:=radiogroup2.itemindex;
houserecord.location:=radiogroup3.itemindex;
assignfile(housefile,'houses.dat’);
reset(housefile);
seek(housefile,filesize(housefile));
write(housefile,houserecord);
closefile(housefile);
end;
clear;
end;

Remember thathouserecord and housefile are variables belonging to
Forml. The command:

with form1 do...
is telling the computer to assume that variabldsngeto Forml. This saves
us having to use thiatm1.' prefix every time.

For example, we can write:

assignfile(housefile,'houssalat’);
instead of:
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assignfile(forml1.housefilepuses.dat’);

The lines:
houserecord.housetype:=radiogroupl.itemindex;
houserecord.land:=radiogroupZ2.itemindex;
houserecord.location:=radiogroup3.itemindex;

record the numbers of the buttons selected inRémdo Groups as codes
for: the type of house, land included, and locatibthe property.

The file is opened using:

assignfile(housefile,'houses.dat’);
reset(housefile);

The SEEK command moves to the end of the exisim@rfid the new record
is added. Finally, the file is closed so thatdhéa is secure:

seek(housefile,filesize(housefile));

write(housefile,houserecord);
closefile(housefile);

Form?2

Address (Sea View, Fairbourne

Price 38000 Number of bedrooms 2
Type of property Lt e
" detached house “ismall garden)
" gemi-detached house " large garden
* bungalow " agricultural land

" terraced house

Location save

" town

* village

" country cancel
close

254



We can now test the input procedure:

* Build and run the program.

» ChooseHouse records/Set up new file

e ChooseHouse records/Add house recordand enter the first house from
the list of test dataSea View, Fairbourne. Click the $avé button to
transfer this to disc.

» Enter the record for the second propeBy,High Street, Porthmadog,
and save this.

» Click ' closeto return td=orml, then click Exit' to end the program.

* Check that the records have been saved on disg tissh NOTEPAD
utility. Select the fileHouses.datand the addresses of the two properties
should appear:

i B Houses dat - Notepad
| File Edt Search Help
[MSea Uiew, Fairbourne I pli N B B37 High Street, Porthmadog LR

Don't worry that theprice, bedrooms andproperty codesare not shown.
NOTEPAD only displays text, not data which is imber format.

Return to the Delphi editing screen. Use thew form' short-cut button to
createForm3 which will be used to display a list of the houseSet the
BorderStyle property to Dialog’ and the FormStyle property to
‘StayOnTop. Add a List Box to the form, along with lzabel ‘Houses
available, and aButton with the captionclose:

gFOOm3 =10 ]
i Houses available:
T close i




To allow forms 1 and 3 to exchange data, addit3 to the uses line of
Forml.:
SysUtils, WnTypes,....unit2, unit3 ;

and add ausesline to theimplementation section ofForm3:

i npl ement ati on
{$R *. DFM
uses

unitl,;

Double-click theclose button onForm3 to create an event handler and add
the line:
procedure TFornB. Buttonld ick(Sender: TObject);
begi n
form3.visible:=false;
end;

Go toForml and click House records/Display house indéxAdd a line to
the event handler which is created:

procedure TFormnil. Di spl ayhousei ndex1Cl i ck
(Sender: Tnject);
begin
form3.visible:=true;
end;

Build and run the program. Select the optisplay house indekx Check
that Form3 appears, and that it disappears again wherclbe 'button is
pressed. Return to the Delphi editing screen.

We can now write a procedure to display the hodskeesses in thieist Box

on Form3. Bring theForm3 window to the front. Click on the dotted grid
and press ENTER to bring up the Object InspectGlick the Events tab,
then double click alongsid®©nhActivate'. This creates an event handler
which will operate each time tHeorm3 window is opened on the screen.
Add lines to the procedure:

procedure TFornB. FormActi vat e( Sender: TObject);
begin
listbox1.clear;
assignfile(forml.housefile,'houses.dat');
reset(forml1.housefile);
while not eof(form1.housefile) do
begin
read(form1.housefile,form1.houserecord);
listbox1.items.add(form1.houserecord.address);
end;
end;
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This begins by blanking out the list box. We tlogren the house file:

assignfile(forml.housefile,'houses.dat’);
reset(forml1.housefile);

A loop continues to repeat as long as the endeofilthhas not yet been reached:
while not eof(form1.housefile) do ...

Each time around the loop the next house recoamhded, and thaddress
field is copied into thé.ist Box:

read(forml.housefile, forml.houserecord);
listbox1.items.add(form1.houserecord.address);

We just need another procedure to closeRbem3 window if some other
menu option is selected. Bring up the Object Ingpefor Form3 again and
select theEvents list. Double-click alongsidéOnDeactivaté and add the
line:

procedure TFornB. For mDeacti vat e( Sender: TQObject);

begin

form3.visible:=false;
end;

Build and run the program. Select tbesplay house indekoption. Check
that the two houses you entered earlier are listed.

Form3

Houses available

Sea Yiew, Fairbourne

37 High Street, Porthmadog
Pant Mawr Farmhouse, Bala
The Old Chapel, Tanygrisiau
4 Barmouth Road, Dolgellau
Tal v Bont Cottage, Borth

close
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Go to the Add house record option and add the remaining four houses in
the table of test data on page 244. Return tohthese index screen and
check that all six properties are now listed. Retio the Delphi editing
screen.

The next step is to work on a display screen ferhbuse records. Use the
‘New form' short-cut button to createorm4.

Bring up the Object Inspector and set thR®rmStyle property to
'StayOnTop' and theBorderStyle property toDialog'.

Add threeEdit Boxes to Form4, with Labdls alongside forAddress, 'Price’
and Bedrooms:

gt FOOR4_ =101}
~ o Address: SEREEEEREEE
oo Price £ i
~+++.- - Bedrooms - SRR
- Property type: RN
- Land included - RN
~ - Location: - o
close re-save edited record delete record

We are going to display the 'Property type' usifi¢panbo Boxcomponent -
this is selected from the STANDARD menu:

Fun Optionz:  Toolz Help
NMEEN NG B GEERIE %}m' 5
!\ Standard fadditional {0 ata Access £D ata Controls {Dialogs £ System fVEX fSamples [

Combo Box
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Use the mouse to position tiembo Box on the form in the same way as an
Edit Box. The only difference you notice is a drhaltton at the right hand
side of the box with a downwards pointing arrowlace alL.abel alongside,
with the captionProperty type'.

Add two moreCombo Boxes, with Labds alonside forl'and included' and
'‘Location’.

a _[ox] =
‘EambnEmﬂ: TCarmbob oy - T

ines
Height 24 2| | |detached house ﬂ
HelpContext 0 semi-detached house
Hirit bungalow
IterHeight 1k terraced house
[ Items [TShings] |_
Left 160
M axLength 1]
M ame Combof ox
ParentColor Falze
ParentCH30 True
ParentFont True 1
ParentShowHint | True |
Popuphenu z
ShawHint Falze J —
Gorted Falze Rl =
W Load... ‘ Save... |\/ 114 ‘ x Cancel & Help |

Select the 'Property typ€ombo Box and press ENTER to bring up the
Object Inspector. Double-click in the right harmaluenn alongsideltems'
and the String List Editor window will appear. Enter a list of the four types
of property:

detached house

semi-deteched house

bungalow

terraced house

When the program runs, the Combo Box will be gitte code number for
the type of property. It can then select andlalysthe correct description
from this list.
Set up théltems' lists in a similar way for the other tw@ombo Boxes:

Land included: small garden

large garden
agricultural land
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Location: town
village
country

CompleteForm4 by adding three Buttons with the captior#osé, re-save
edited record, and delete record.

We needForm4 to appear and display the details of a propertgmwthe
user clicks on one of the addresses in Hheuses availablé list. The
position of the address in the list correspondhéoposition of the record in
the file:

House File Houses available

Record 0 ——— [Sea View, Fairbourne
Record 1 —— |37 High Street, Porthmadog
Record 2 — |Pant Mawr Farmhouse, Bala
Record 3 — |The Old Chapel, Tanygrisiau
Record 4 — |4 Barmouth Road, Dolgellau
Record 5 — |Tal y Bont Cottage, Borth

Bring the Form3 window to the front and double-click on théestBox to
produce an event handler. Add the lines:

procedure TFornB. Li st Box1Cl i ck( Sender: TObject);
begi n

filepointer:=listbox1.itemindex;

form3.visible:=false;

form4.visible:=true;
end,

The Itemindex property for theListBox gives the number of the line
selected. We will record this as the variablegointer' so that the correct
house record can be loaded and displayed. #dddinter' to thePublic
declarations:

public
{ Public declarations }
filepointer:integer;
end,
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Also add unit4' to the tsesline:

uses
SysUtils, WnTypes,....StdCrls, unit4 ;

We now need a procedure to load and display detfilse selected property
on theForm 4 screen. Brind-orm 4 to the front. Click on the dotted grid
and press ENTER, then click tBentstab.

Double-click OnActivate' to produce an event handler, then add the lines:

procedure TFornd. FormActi vat e(Sender: TObject);
begin
with form1 do
begin
assignfile(housefile,'houses.dat’);
reset(housefile);
seek(housefile,form3.filepointer);
read(housefile,houserecord);
closefile(housefile);
end;
editl.text:=forml1.houserecord.address;
edit2.text:=floattostrf
(form1.houserecord.price,ffFixed,8,0);
edit3.text:=inttostr(form1.houserecord.bedrooms);
comboboxl.itemindex:=form1.houserecord.housetype;
combobox2.itemindex:=form1.houserecord.land;
combobox3.itemindex:=form1.houserecord.location;
end;

This begins by opening the house file:

assignfile(housefile,'houses.dat’);
reset(housefile);

We then use the SEEK command and filpbinter' variable to load the
required record from the file; this will correspotadthe address line selected
in the Houses availablélist:

seek(housefile,form3.filepointer);

read(housefile,houserecord);

The lines:
comboboxl.itemindex:=forml.houserecord.housetype;
combobox2.itemindex:=form1.houserecord.land;
combobox3.itemindex:=form1.houserecord.location;

make use of the code numbers for property type, #amd location to select
and display the correct text items from the Comba Bsts which we set up
earlier.
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Double-click theclose button of Form4 to create an event handler, tush
the lines to close the window and return to H@u'ses availablélist:

procedure TFornd. Buttonld ick(Sender: TObject);
begin

formd. vi si bl e: =f al se;

fornB. vi si bl e: =true;
end;

Finally add auses command under the implementation heading, so that
variables fronfForms 1 and 3 can be accessed:

i npl ement ati on
{$R *. DFM
uses

unitl,unit3;

Build and run the program. Select the optDisplay house index When
the list appears, click orsda View, Fairbourne' and details should be
displayed:

FormA4

Address |Sea View, Fairbourne

Price £ (38000
Bedrooms |2
Property type  |bungalow M
Land included  |gmall garden M
Location village M
close re-save edited record delete record

Use theclose button to return to thélbuses availablélist, then check that
details of the other properties can also be digplafinally exit to the Delphi
editing screen.
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We have made a good start in setting up the eaggat's database. The
‘edit’ and deleté options for house records will be completed | $econd
chapter covering this project.

SUMMARY

In this chapter you have:

* seen a top-down structure diagram for a multicfd¢éabase

* set up a menu system using ¥Main Menu component, including drop-
down menu

» set up aecord structure containingelds of different data types

* made use of thaises command to allow onEorm to access variables
belonging to anothdform

* seen how thaétemindex' property of a.ist Box indicates which item has
been selected when the mouse is clicked on the list

» used theseek command to load a particular record from a file

» used &ombo Box component to display one a set of text strings
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