TWO

Graphics

In chapter one we saw how a bitmap image can lptagled in a program.
This is not the only way of producing graphics ialfthi, and in this section
we will look at two other methods:

Using the shape component

Simple diagrams made up of geometrical shapes eatesigned directly in
Delphi using theshape component from the ADDITIONAL component
menu:

shape
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To try out this technique we will produce a Delptieen display to illustrate
the layout of a nuclear power station:

BOILER
| steam
REACTOR — | = TUREINE ~ GENERATOR
]
[ —
]
— [ -—
) i | | water
carbon dioxide

Begin by creating a sub-directory in your work awl this NUCLEAR.

1C




Load Delphi and immediately save the new projeitt the NUCLEAR sub-
directory. Accept the file namesitl.pas and projectl.dpr offered by the
system. Try to get into the habit of saving yousjpect at regular intervals as
you are developing a program - if anything goesngroyou will have a
recent version of the project which can be reloaded

Using the object inspector, set tidndowState to maximized. Run the
program to check that a blank grey screen in preduReturn to the Delphi
editor by clicking the cross in the top right hammtner of the screen.

Use the mouse to drag the edges of the grey dgtiddso that the Form
Window nearly fills the screen. Select theape component from the
ADDITIONAL menu, and use the mouse to positionrgdawhite rectangle
so that it nearly fills the Form Window grid - jusive a narrow grey border
showing.

This rectangle is the work area in which we willldbwp the diagram of the
nuclear power station. Begin by selecting the shapmponent and
positioning a square for the reactor outer casing:
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The diagram will look best if it is produced in cal. Make sure that the
square is selected by clicking on it with the mguben press the ENTER
key to display the Object Inspector window.

Double-click onBrush to display the sub-properti€olor and Style. Now
double-click in the right-hand column alongside therd Color and the
colour selection window will open. This providesaage of basic colours,
and we might select grey as suitable for the caaabielding of the nuclear
reactor. Notice that there is an option to seteottolours not in the
standard palette; this is done by moving a crosarat on the colour chart
to specify the colour position in the spectrum, #meh moving the pointer
on the vertical scale to set the lightness/darkregsired.

Once a suitable colour has been chosen, click Of¢tiarn to the Form grid.
The square should now have the required colour fill
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Next we will add the circle to represent the renctessel.

Choose the

shape component and use the mouse to create a squdre frosition where
the circle is to fit.
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Bring the Object
Inspector onto the scree
and find the Shape
property. Click in the
right-hand column to
display a small arrow for
a drop down menu.

Click the arrow and
selectCircle from the list
of shapes offered. The
square displayed on th
Form grid should now
change to a circle shape.

Change the Brush
property to a suitable
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colour to represent the carbon dioxide coolanhéreactor vessel.

We can continue to add shapes to the diagram.folButharrow rectangles
inside the reactor vessel to represent the fuet,radd colour these red.
You may find it easiest to use thedit/Copy/Paste facility to do this.

Rectangles can be used to represent the turbingearetator.
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A problem arises when we try to represent t
pipework within the boiler using rectangle:
Shapes normally have an outline, in bla
unless some other colour is selected, but th
will spoil the continuity of the pipes.

From the Object Inspector, find thPen
property. Double-click to produce a list ¢
sub-properties.  Click alongsidé&tyle to
obtain a drop down menu then sel€tear.
The shape will be displayed as a coloured |
without any outline. Again, you may find th
Edit/Copy/Paste a useful way to duplicate
shapes, then stretch and drag them i
position.
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Once the digram shapes are completed, captiondoeaadded using the

Label component:
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Select Label, then use the mouse to position th& @ox on the diagram. Press
ENTER to bring up the Object Inspector window aypktthe required text into
the Caption property. You will need to set th@olor property toWhite to
produce a white background for the text.

The font, size and colour for the text can be setedy double-clicking in the
right-hand column of thEont property. A selection window will be displayed:

cObjectinspec M FSllFont K|
|Label1: TLabel H Font: Faont style:
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Complete the labelling for the diagram:
BOILER
steam TURBINE GENERATOR
REACTOR
water
carbon dioxide
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As a final stage you might add arrows to the diagta show the flow of carbon
dioxide and water. Two bitmap images have beewiged:

4 LEFT.BMP —P RIGHT.BMP

These can be positioned on the diagram using rifege component in a
similar way to the camera picture in chapter ome ean be scaled to the
required size by setting tl8retch property totrue.

Save the completed project in the sub-directory NEISR.

Run time graphics

The graphical techniques we have used so far hawdved setting up
screen displays on a Form grid to display bitnmpges or shapes. These
are known asdesign time graphics because they are created while the
program is at the design stage.

Sometimes, however, it is necessary for graphicbaodrawn while the
program is running - for example in response touser moving the mouse
around the screen in a computer aided design packégthis section we
will look at ways of producingun time graphics. The technique involves
actual programming, rather than just using the comapt toolbox.

As an example we will write a program to draw &umie of a house. Set up
a new sub-directory for the project and name tHBUSE. Start a new
Delphi project and immediately save it into theditdxtory.

Go to the Object Inspector for the Form, and ¥éindowState to
Maximized. Use the mouse to drag the Form grid larger toost fill the
screen.

Add anlmage box from the ADDITIONAL component menu. Drag the
box until it nearly fills the grid.

d : Objectinspe.. MIEE],
When we produce the graphics at run tin ; ||mag,.31;nmEIEIE |, | i
lines and other shapes will be positioned - == 30 !
the screen using a coordinate system wit :  Hiqt a

the image box. We therefore need to set : Left 56
exact measurements of the image box we | MName ....|Imagef

. . L - ParentShowHint | True
using. Select the image box by clicking th : .. = None] _
mouse within the frame, then press ENTE | Popuptdenu gl )
to bring up the Object Inspector windov . ShowHint False
Set theHeight property to 480: (ISl Falss =

. \Properties AEvents /
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|Image1: Timage I-|| Now set thewidth property to 640 in a
ParertShowHint | True = similar way.
Ficture [Mone]
P ey You may find that the image box has
ShowHint Falze . . .
Chretch False changed size and you will need to recenter it
Tag 0 on the grid.
Top 16
Yizible True
[ width B40 |

\Properties  E vents /

The house picture we are going to create is dravwoo graph paper on the
next page. The size of the grid - 640 units wide 480 units high -
corresponds with the size we set for the image bbbatice that, unlike
graphs in mathematics, the vertical scale is nuetbeownwardgrom the
top of the sheet.

We will begin by putting a button component onte Htreen. Pressing this
button while the program is running should make pinegram draw the
house. Select tHButton component and use the mouse to position a button
at the edge of the image box. Use the Object trtepéo set theCaption
property to read 'draw house":

A=
poiiiiin draw house E}}} B UNIT1.PAS _[OTx]|
T T T . T —— — procedure TForml.ButtonlClick(Sencer: TChject); Al
o begin

imagel.canvas. rectangle (0,0, 640,45C) ;
end;

b
o
|
|
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Double-click the mouse on the button to open tlegRm Unit window and
create an event handler procedure called Buttocld Cli

Add the following line of program between thegin andend commands:
i magel. canvas. r ect angl e(0, 0, 640, 480) ;

The purpose of this is to draw a white rectanghl worners at coordinates
(0 across, 0 down) and (640 across, 4380 down).

Compile and run the program. Press thieaw house' button to check that
this works correctly.
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We can now begin to draw the house. UseTbgdle form/unit' short cut
button to bring the program unit window to the frothen add two more
lines to theButtonClick procedure so that it becomes:

procedure TFormnil. Buttonld i ck(Sender: Tnject);
begi n

i magel. canvas. rectangl e(0, 0, 640, 480) ;

i mgel. canvas. novet o( 50, 400) ;

i mgel. canvas. | i net o( 600, 400);
end,

This should draw the base line for the house. tRarprogram to check that

it works:

» Using the coordinate system, thmveto command has told the program
to go to a point (50 across, 400 down).

* Thelineto command has told the program to draw a line fremeho a
point (600 across, 400 down).

Notice that theacross coordinate is always given first, followed by tthawn

coordinate. Check these numbers on the houserdyami the graph paper.

40C

50 60C

We might now draw in the garage. This can be dweitie another rectangle
command. Add this line to the procedure:

procedure TFormnil. Buttonld i ck(Sender: Tnject);
begi n

i mgel. canvas. rect angl e(0, 0, 640, 480) ;

i magel. canvas. novet o( 50, 400) ;

i mgel. canvas. | i net o( 600, 400);

i magel. canvas. rect angl e(450, 280, 601, 401) ;
end,
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The rectangle which the program wi
draw has its top left corner at the point
(450 across, 280 down). The bottom
right corner stops one unit short of the
coordinates given, so the actugl
position of the bottom right corner wil

be (600 across, 400 down) as requirgd.

When using therectangle command,

always remember to add one unit to
the coordinates for the bottom right

45(

corner.

Try to complete the house picture using movetoetdinand rectangle

commands. A few more lines have been added betowetp you get
started. You may find it easiest to useit/Copy/Paste to replicate lines of

program:

procedure TFormnil. Buttonld i ck(Sender:

begi n

i magel. canvas
magel. canvas
magel. canvas
magel. canvas
magel. canvas
magel. canvas
magel. canvas
magel. canvas
magel. canvas
magel. canvas
magel. canvas
magel. canvas
end,

Once the outline drawing is completed, we mightkrabout adding some

.rectangl e(0, 0, 640, 480);

. nmovet o( 50, 400) ;

. 1ineto(600, 400);

. rectangl e( 450, 280, 601, 401);
. rectangl e(450, 270, 611, 281);
. rectangl e(470, 300, 581, 401);
. rectangl e( 350, 310, 361, 401);
. nmovet o( 50, 400) ;

. l'ineto(50, 200);

. 1ineto(250, 100);

. 1ineto(450, 200);

. 1ineto(450, 400);

Thj ect) ;

colour. A convenient way to do this is to useflloedfill command. At the
bottom of the procedure, just above éneél command, add the lines:

i mgel. canvas. brush. col or: =cl Red;
i mgel. canvas. fl oodfi || (500, 350, cl Bl ack, f sBor der);

This will colour the garage door red:
* Thebrush.color command sets the fill colour to be red
* The floodfill command starts at the point (500 across, 350 d@and)

spreads colour in all directions until a black ré reached. You can

use any coordinates which are within the area titobe filled.

Other colours are available. The colour codedisiezl below.
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Standard colour codes for use with the brush.cmonmand:
clBlack clMaroon
clGreen clOlive
clNavy clPurple
clTeal clGray
clSilver clRed
clLime clBlue
clFuchsia clAqua
clWhite
gFormm . EdrRiElE  MEE|
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SUMMARY

In this chapter you have:

Used theshape component to produce rectangles and a circle
Selected the fill colour for the shapes

Produced shapes with and without outlines

Used thdabel component to display text

Selected the font and size for the label text

Seen how run time graphics make use of a screemlioate system like
graph paper

Set up an image box with specified width and heggidrdinates
Usedmoveto, lineto andrectangle commands to produce graphics
Usedbrush.color andfloodfill commands to fill areas of the picture with
colour
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