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Introduction

___________________________________________________________________

Picture Maker is a system of programs which allows you to create pictures and diagrams in colour on the screen, to use whole pictures or parts of pictures many times over in various sizes and at any angle, and to save the pictures to cassette for later use.

The system makes use of not only the Acorn Electron’s powerful graphics facilities, but also has many special facilities of its own for drawing arcs, sectors of circles, solids and outlines, all of them readily accessible through the keyboard.

Picture Maker rivals many computer–aided design packages in the advantages it offers for slide–making, video–graphics, program illustration and design generally.

The Picture Maker package includes four programs:

	DRAWPIC
	for drawing pictures, displaying them in 2 modes, saving and loading pictures from cassette;

	
	

	SHOWPIC 
	for displaying pictures in any of 5 modes;

	
	

	PICDATA
	for converting pictures into BASIC data statements;

	
	

	DATAPIC
	for converting BASIC data statements into pictures.


On your cassette you will also find the following files in addition to the Picture Maker files:

P.PM  
P.TRAN1
P.TRAN4
P.TREE

P.LAKE
P.TRAN2
P.DIAG
P.DELAY

P.ASOFT
P.TRAN3
P.FLOWRS

These pictures can be loaded from within the Picture Maker program ‘SHOWPIC’ as illustrations of techniques.

What Picture Maker can do for you

___________________________________________________________________

The diagram opposite shows a typical progression. The system is centred on the picture memory, which holds the current picture unit – i.e. whatever design the system is operating on at the moment. The design is placed in the picture memory either by loading a picture from cassette, or by ‘drawing’ a new one.

In drawing a new unit, the system offers facilities for:

· lines, both solid and dotted;

· solid shapes built up from triangles;

· arcs and circles;

· solid sectors of circles;

· text in any size or shape and at any angle.

In fact its facilities are even greater than this, since it allows you to modify new or existing shapes in many interesting ways.

Once a picture unit is in the picture memory, you can edit it or delete it. You can save it on cassette for later use. You can display it as often as you wish, changing colours of both design and background.

You can also incorporate it into another unit. This is particularly valuable in diagrammatic presentations. For example, you might draw a series of shapes for conventional signs on a map, making each one a separate unit. You could then use them in reduced form, at the appropriate angles, all over the map, without needing to draw them ever again.

The delay facility is particularly useful for those who want to use Picture Maker for designing images to be reproduced on video screens. The picture can be built up, unit by unit, in a precisely timed sequence.

A similar facility is offered for programmers, in the form of data statements which can be incorporated into BASIC programs.
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1. Getting Started

___________________________________________________________________

Loading instructions

You must have a cassette recorder and a television or monitor connected to your Electron. They should be set up as described in the Acorn Electron User Guide.

1. Wind back the cassette fully and place it in your cassette recorder.

2. Type CHAIN”DRAWPIC” and press RETURN

3. When you see the message ‘Searching’, press the PLAY button on your cassette recorder.

4. When the Picture Maker title is displayed, press STOP on your cassette recorder.

Catalogue level

The screen should now show


            Picture Maker


Bytes left: 6392


Units:


None


:

(The actual number of bytes shown will vary according to the way your system is made up.)

Picture Maker operates on two levels: Catalogue level and Picture level. It is now at Catalogue level, so called because a catalogue of the contents of the picture memory is available at this level.

‘Bytes’ are a measure of picture memory. As you create units or load them from cassette, the number of bytes becomes smaller.

‘Units’ is the heading for the catalogue of units currently in picture memory. At present of course there are none.

Naming a unit

The first step is to name a unit. Press N and you should see the following:

:New unit

name?

Type in a name (PIC1 for example) and press RETURN. The screen changes to:
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The system is now at Picture level – the level at which you can draw picture units. The name of the picture you are about to draw is shown at the top of the screen (represented here by ‘PIC1’). The colour mode is also given: in this case it is mode 0. The coloured strip on the right is the palette, from which you can select colours.

The small cross in the centre is the ‘pen’, and the word ‘line’ at top left shows that the system is in line mode, ie the mode in which you can draw lines on the screen.

To draw a line:

– 
press COPY and the pen symbol changes;

– 
use the arrow keys to move the pen, and a line stretches between the original point and the current position;

– 
press COPY again, and the line is plotted on the screen.

Try a few lines in any direction. Notice what happens when you use an arrow key to extend a line and then (before pressing COPY) use another arrow key to move the pen at right angles to the line. This is the ‘rubber band effect’ and it is a very useful feature of Picture Maker.

By using the arrow keys and COPY alternately, you can draw a continuous outline. If you want in effect to pick the pen up and place it somewhere else without drawing a line to that point, just press RETURN before using the arrow keys. Try a few lines like this too.

Repeating from memory

Now press ESCAPE. Your drawing disappears and you are back at Catalogue level. The only change is in the list of units in picture memory. This now has one item in it – the unit you have just drawn. To prove that this unit is stored in the computer’s picture memory, press P – and the system will switch to Picture level and redraw the unit exactly as it was before. The command P is always used to display the ‘current’ unit, ie the last unit in picture memory.

Changing colours

Look carefully at the palette – the coloured strip along the top right of the picture ‘window’ at Picture level. One of the coloured blocks is marked with a vertical line. This is the ‘colour cursor’ which marks the colour the system is using.

To change the colour, press the < and > keys. The colour cursor moves along the palette.

Try a few more lines, using COPY and the arrow keys as before, but changing colours frequently.

Units within units

A powerful feature of Picture Maker is its ability to reproduce one picture unit within another. To try this out, press ESCAPE and return to Catalogue level. Unit 1 is still there, although its content is greater than it was, so the number of bytes given at the top will be less.

Now define a new unit. Press N, type in the name of the new unit, and press RETURN. The screen will change to Picture level. It will be blank apart from the pen, and the title at the top will be the title of your new unit.

Draw a few lines on it so that you can recognize it as your second unit.

Now press the Space Bar several times – slowly, so that you can watch what happens. The word ‘line’ at the top left of the picture window is replaced by a series of other words, indicating that the ‘mode’ has changed. The mode controls the kind of image you can place on the screen. Until now we have been in ‘line’ mode.

Keep pressing the Space Bar until the word at the top changes to ‘unit’. You are now ready to tell the system to reproduce unit 1 within unit 2. If you should overshoot the word ‘unit’, you can reverse direction by holding down SHIFT and pressing the Space Bar.

Press COPY. At the bottom of the screen the question will appear:

Name?

Type in the name of your first unit and press RETURN. The system will then ask:

Force colours? Y/N

This means that the system will take unit 1 into unit 2 either in the same colours as it was before (N) or reproduce it all in a single colour, according to where the colour cursor is on the palette at the time (Y).

Try answering by pressing Y and the whole of your drawing for unit 1 will reappear in the current palette colour, along with and possibly on top of your unit 2 drawing.

This combined drawing is now unit 2 – which you can prove by pressing ESCAPE to return to Catalogue level, and P to reproduce the current unit at Picture level.

If you have worked through this section with the computer, you have now experienced something of the ways in which Picture Maker operates. You have drawn units, stored them in memory, reproduced them, changed colours, forced colour, reproduced one unit within another and changed the mode of operation at Picture level.

The following sections go into all this in greater detail.

2. Straight Line Figures

___________________________________________________________________

Start a new unit by returning to Catalogue level (ESCAPE if you are at Picture level), pressing N and entering a new unit name.

Now press COPY to start a new drawing at the centre of the screen.

Draw two sides of a triangle by moving the pen with the arrow keys, pressing COPY, moving it again, and pressing COPY again.

Now press H, and the pen shoots back to the centre of the screen where you started you triangle, carrying the line with it. Press COPY again and the triangle is complete.

Pressing H always has this effect of returning the pen to the centre of the screen (the home position). This is useful in drawing units such as triangles, and can also be used to locate the pen again when you have ‘lost’ it by allowing it to stray beyond the screen window.

Try a few more triangles, or other figures where you need to return to the home position. (Remember that if you want to move the pen without drawing, you must press RETURN first.)

B and F

You can achieve a rather similar effect with keys B and F.

Draw two sides of a triangle again, this time well away from the home position. Now press B three times, and the final line is in position – you have only to press COPY to complete the figure.

What is happening is that the system is remembering your past pen positions. You can check this by pressing B a few more times, followed by F to get you back to the triangle again. The letters B and F have of course been chosen to remind you of their functions: ‘back’ and ‘forward’.

Delete and repeat elements

In fact the system remembers the last 64 pen positions, and this applies even after an element in a drawing has been deleted.

Before we can go any further it is important to be clear as to what an element is. We said earlier that if you want to move the pen without drawing, you press RETURN. That action of pressing RETURN creates an element, i.e. everything that came between that RETURN and a previous RETURN or start of unit is an element. Changing the draw mode or colour also ends the element.

Each of the five figures here, therefore, must be a separate element making up the unit.
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One reason why elements matter concerns deleting. Press DELETE. The last element you have drawn will disappear, and a message will appear below the window to confirm this. Each time you press DELETE, in fact, a further element will be deleted, but leave it at the first one for now.

The point is that the element you have just deleted is not lost, although it has disappeared both from the screen and from the picture memory, because the system remembers your last 64 pen positions. All you have to do is to press COPY, and use the B and F keys to retrace past pen positions, and plot the lines on the screen again with COPY.

You may have to press B more times than you expect, because the system is acting with strict logic, rather than following your intention of going back over the element. Remember that if you repeat a drawing using B and F you are moving the pen, and the system is remembering these latest movements too, even though they are themselves repeats of earlier movements.

Dotted lines

Dotted lines can be drawn in draw mode ‘dotd’. Press the Space Bar until the word ‘dotd’ appears at the top left on the screen. You can then use dotted lines in exactly the same way as you would use continuous lines.

Single dots

Making single dots on the screen is another useful facility, particularly for diagrams. Press the Space Bar until you see the word ‘pts’ at top left.

To make a dot, position the pen with the arrow keys and press COPY.

Again the rules for elements apply: if you make a lot of dots without pressing RETURN, the next time you press DELETE, all the dots will vanish, because they make up a single element in that unit.

Steps

A useful refinement when in ‘line’ mode is the step facility.

You may have found difficulty sometimes in lining up parts of a drawing that you wished to join. For example if you are drawing a square, it is easy enough to get the angles right with the arrow keys but how do you gauge the length of the sides precisely? Of course you could press RETURN after each side so that if you got one wrong you could delete it as a separate element and try again. You could try counting the number of times you press the arrow keys for each side, but it is easy to make mistakes.

The step facility looks after such problems by allowing you to set the distance which the pen will travel each time you press an arrow key. This applies in all draw modes.

To set this distance press S. The word ‘step?’ will appear below the screen window. The default step (ie the step the system give you unless you ask for something else) is 15. So why not type 150 and press RETURN?

The pen now moves ten times its former distance with each pressure on an arrow key, so drawing precise squares and cubes is child’s play. To restore the system to the default measure, press S again, and instead of entering a new measure, just press RETURN.

Note that the step size also controls the angle by which the pen is rotated when using the + and – keys (see next section).

3. Curves and solids

___________________________________________________________________

Arcs

Drawing arcs and circles with Picture Maker involves slightly different procedures from drawing lines, but this is only to be expected in view of the task.

To draw an arc or circle, the system needs to know:

–
where the centre is;

–
where the arc starts;

–
where it finishes.

To draw an arc:

– 
select the draw mode ‘arc’ by getting into Picture level and pressing the Space Bar until ‘arc’ appears at top left;

– 
move the pen with the arrow keys until it is at the centre of your intended arc;

– 
press C (a small circle appears at the pen position);

– 
move the pen with the arrow keys until it is at one end of your intended arc;

– 
press COPY;

– 
use the + and – keys to move the pen to the other end of your proposed arc (note that minus moves the pen clockwise and anticlockwise);

– 
press COPY and the arc is drawn.

Sectors and discs

A sector is like a slice of cake seen from above, and a disc is like the whole cake. You can draw sectors and discs in exactly the same way as arcs and circles. The commands and procedure are the same. The only difference is the draw mode, which is ‘sec’ rather than ‘arc’.

Plus and minus

It is worth noting that + and – can be used in other draw modes besides arc and sector modes. This is useful in drawing regular polygons or other shapes that fit within a circle, or where lines are to be drawn at a set angle to each other.

The value of the step size (as set by the S key, see previous section) is the angle in degrees by which the pen is rotated by each use of + and –. The default value of 15 gives six keystrokes to a right angle.

Note also that C can be used to redefine the centre about which the pen is rotated; use the arrow keys to place the pen at the required centre, then press C. This position is reset to the origin (home position) each time Picture level is entered, but is not altered by any other key.

Triangles

Another facility which automatically produces a filled–in figure is ‘tri’. This is also a draw mode and can be found by pressing the Space Bar until ‘tri’ appears at top left.

‘Tri’ enables you to draw solid triangles:

– 
place the pen where you want the first angle;

– 
press COPY;

– 
place the pen for the second angle;

– 
press COPY.

Now move the pen, using the arrow keys, for the third angle, and the solid triangle follows as if it were made of rubber. When you achieve the shape you want, press COPY again, and the triangle is set on the screen.

The rule of triangles is that the baseline is the line between the last two pen positions in that element, and the apex is the next pen position.

So it is easy to build triangle upon triangle to produce a great variety of shapes. In fact, if you adjust the dimensions carefully, there is virtually no limit to the shapes you can draw using triangles alone.

Filling in

Shapes of any kind can be filled in by means of the ‘fill’ facility.

To try this out, first draw a totally enclosed shape, such as a triangle, a square or a circle – or perhaps a gap between two concentric circles. Press the Space Bar until you see the draw mode ‘fill’ at top left.

Now use the arrow keys to place the pen in the space to be filled, and press COPY. Immediately, the space is filled with the current colour.

We stress the words totally enclosed above. The ‘fill’ command fills in up to a boundary created by a line, another filled area, or the edge of the screen window. If you leave a gap in the edge of the area to be filled (eg try to fill an area bounded by a dotted line) the colour will escape and the system will try to fill the entire space available within the screen window. This takes a long time, but you can stop the process by pressing SHIFT.

4. Colour

___________________________________________________________________

The colour capability of Picture Maker is controlled in four ways, and can produce a wide range of effects. These effects are determined by:

– moving the colour cursor along the palette;

– changing the colours on the palette itself;

– changing the screen background;

– selecting a colour mode.

Probably the best way to try out the colour procedures is to use solid figures such as triangles while working through the following methods.

Moving the colour cursor along the palette

Use < to move the cursor left, and > to move it right. The placing of the cursor determines the colour of the next element. If you move the cursor off the palette to the right it will appear on the left again, and vice versa.
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If you move it into the space to the left of the palette like this, the next element is placed on the screen in the current background colour – which you can use to open up a space within a solid figure, for example.

The palette itself has a varying number of colours in it, depending on whether you are in screen mode 4 or 5. (It is possible to use other screen modes still with the Replay Picture Maker. This is described in section 8.)

Changing the palette

The range of colours on the palette itself can be changed by pressing SHIFT–< or SHIFT–> (ie the same keys as for moving the cursor, only shifted). Notice that the effect of this is immediate; the colours in any drawings you have made change with the change in the palette.

The use of colour on the Acorn Electron is covered in detail in the Acorn Electron User Guide. It is, however, quite simple to press the keys and select the effect you want.

Changing the screen background

As mentioned above, the space to the left of the palette gives the background colour. To change the background colour, place the colour cursor on this space and press SHIFT–< or SHIFT–>.

Again the effect is immediate. There is no effect at all on the palette.

Changing the colour mode

At the top of the screen at Picture level is a number, which is usually 0. This refers to the colour mode which controls the way in which colour is placed on the screen.

In colour mode 0, the colour is placed directly, ie whatever colour you select on the palette will be used for subsequent drawing.

Colour modes are relatively complex, and are discussed in detail in the Acorn Electron User Guide. Probably at this stage the best advice is to try them out and see their effects.

To change the colour mode, press M. Modes available are 0 to 4, and their effects are:

0 – plot the colour specified;

1 – OR the specified colour with that already there;

2 – AND the specified colour with that already there;

3 – Exclusive–OR the specified colour with that already there;

4 – invert the colour already there.

To test the effects, draw a few triangles on the screen. Then draw others overlapping them in the various colour modes.

Probably the most dramatic in its effect is colour mode 4, which can be very useful when you wish to spread a text label across several colours.
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5. Text

___________________________________________________________________

One of Picture Maker’s most helpful characteristics is the way in which it allows you to use text, at any angle and in any size that will fit on to the screen.

From time to time in this section, you should try changing from mode 5 (the default mode in which the system starts up) into mode 4. This loses the colour, but makes the text more legible. To change to mode 4, press ESCAPE to return to Catalogue level, and press M. The system replies ‘Mode?’ Type 4 and press RETURN.

a) Standard text

To place text on the screen:

– 
change the draw mode to ‘text’ by pressing the Space Bar (or SHIFT Space Bar);

– 
place the pen where you want the text to appear (ie so that the pen is at the top left of the first character);

– 
press COPY (briefly – don’t hold it down!).

The pen is replaced by a marker resembling a reversed pen and the pen itself moves off to the right. (The distance between the marker and the pen represents the letter spacing – but more of that later.)

– 
Press COPY again.

The pen and marker vanish and the prompt appears below the picture area: ‘Text:’

– 
Type in the text.

b) Deletion
Deletion can be letter–by–letter, or you can delete the whole element.

If you make a mistake when typing in a character, you can delete the last character immediately by simply pressing DELETE.

If you want to delete the whole element, first press RETURN; then DELETE.

c) Spacing and direction
You can set whatever letter spacing you require after pressing COPY for the first time and before pressing it again. The method is:

– 
press COPY.


Marker replaces pen and pen moves to right;

– 
use the arrow keys to position the pen – the gap between marker and pen is the gap between the top left corner of two consecutive characters;

– 
press COPY.


The prompt ‘Text:’ appears;

– 
type in the text.

Try setting different letter spacings and note the effect.

The information above – that the gap between marker and pen shows the placing of two consecutive characters should be taken quite literally. Suppose we decide that the spacing should be vertical, or at an angle, or backwards? All these are possible, and as this illustration shows, the characters remain vertical.
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An easy way to position characters vertically is to plot the first character, then:

– 
press RETURN


The word ‘Text’ disappears;

–
 press B (several times, until the cursor is below the first character);

– 
press COPY twice;

– 
type in the next character.

d) Changing text size
The only limits on text size in Picture Maker are the size of the screen and its resolution. When changing text size we make use of what is known as a ‘Transform’. There are several of these in the system, and they are used for other things besides text. The method is as follows.

– 
Press T


The prompt appears: “Transform:”.

– 
Press E


The prompt appears: “Expand?”

You now have to enter the factor by which you want the characters expanded. For example if you want them three times as larger, you type 3 and press RETURN. Decimals are also allowed, so it is quite in order to type 1.2 or 2.5.

Reducing the size of the characters is also done by means of the ‘Expand’ transform. If you ‘expand’ by 0.5 you reduce the size of the characters by half. If you find it more convenient to use fractions rather than decimals, this is allowed too. Use the form ½ instead of 0.5, for example.

The basic rule of the ‘Expand’ transform is that each new factor modifies the current size. So if you expand by 0.5 and then expand by 2 you get back to where you started.

Having set the expansion, all text subsequently typed will be in that size, until you alter it again, or until you next press ESCAPE, when all transforms are reset to their default values.

e) Rotation of text
Changing the direction of a line of text, while keeping the letters vertical, is all part of the routine for placing text on the screen, as described in c). But it is also possible to rotate the text through a specified number of degrees.

– 
Press T


The prompt appears: ‘Transform:’

–
Press R


The prompt appears: ‘Rotate (deg)?’

– 
Type in the number of degrees by which you wish to change direction: minus for clockwise, plus for anticlockwise. Press RETURN.

All text subsequently typed will be at the angle chosen.

If you are trying out rotation of text, you should set a text size of about twice the normal, since resolution at some angles is such that small text is difficult to read.
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f) Changing text shape
It is often useful when creating displays to be able to select different styles of type. Picture Maker has only one typeface as such, but the system allows you to change the scale of the letters in two directions. So you can regulate the emphasis given to different words by using tall, thin letters for some, for example, and short, fat letters for others.

The scale modification, like expansion and rotation, is a transform.

– 
Press T


The prompt appears: ‘Transform:’

– 
Press S


The prompt appears: ‘x–scale?’

– 
Type in the factor by which you wish to modify the horizontal scale – the same rules apply as for expansion. Press RETURN.


The prompt appears: ‘y–scale?’

– 
Type in the factor by which to modify the vertical scale. Press RETURN.

All text subsequently typed will be scaled according to the factors you have entered.
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g) Tricks with text
By using a combination of transforms it is possible to produce such unlikely effects as mirror images of letters (in two directions), and italic letters, even though no italic typeface is normally available in the system.

Mirror images are available through another transform.

– 
Type T


The prompt appears: ‘Transform:’

– 
Type X.

All characters subsequently typed will be upside down, since they are switched to ‘reflect in x–axis’, ie the horizontal axis.

Reversing left to right, ie ‘reflect in y–axis’, can be achieved by substituting Y for X in the procedure.

Producing italic letters is more intricate. It relies on the effect of the scaling procedure. Try this:

– 
type T followed by R.


The prompt appears: ‘Rotate (deg)?’;

– 
type –45 and press RETURN;

– 
type T followed by S.


The prompt appears: ‘x–scale?’;

– 
type 3 and press RETURN;


The prompt appears: ‘y–scale?’;

– 
type 2 and press RETURN;

– 
type T followed by R.


The prompt appears: ‘Rotate (deg)?’;

– 
type 32 and press RETURN.

All characters typed after this will be italic. What has happened is that you have set the text at an angle and then distorted it horizontally, but the horizontal distortion is horizontal in relation to the screen, not in relation to the text, so the result is to shift the verticals into an italic text image.

6. Designing Pictures

___________________________________________________________________

When you are using Picture Maker’s facilities to the full, your pictures will be made up largely of units you have previously designed, placed and coloured to achieved the desired effect.

You may be drawing a computer flow chart, for example, in which case it would be sensible to design all the symbols in advance, and then place them in various sizes on the screen, link them up with lines, and plot text on to them.

You may work out a decorative design consisting of two or three standard motifs, which you repeat at various angles and in various colours, reflected vertically and horizontally.

In such cases, most of the designing will take place not in draw modes such as ‘arc’, ‘line’ or ‘fill’, but in ‘unit’, which you will use to modify the basic units of your design and assemble them together.

Units within units

When you are designing a new unit, and come to the point where you would like to incorporate an earlier unit within it, you can do so in the following way.

– 
Set any transform you require (more of these below).

– 
Press COPY.


The prompt appears: ‘Name?’

– 
Type the name of the unit; press RETURN.


The prompt appears: ‘Force colours (Y/N)’.

What this means is that you can either force the unit to appear in the colour marked by the colour cursor at present on the palette, or you can allow it to appear in its original colours. If you want the whole unit to appear in the chosen colour, press Y. Otherwise press N.

Placing units

When using one unit within another, you should note carefully where the centre (or origin) is of the unit you intend to use. For example, the origin of unit A is at the centre. Now suppose you make another unit B consisting of a vertical line, and you want to use unit A within unit B in such a way that the circle (unit A) just touches the line.
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To do this you will have to move the pen away from the centre over to the right, so that when the new unit is incorporated, the circle is correctly placed.

Note, however, that the ‘origin’ can be changed; this is discussed later.

Timing units

Picture Maker allows you to place units not only where you like on the screen, but also when you like. To set the interval between two units, place the first unit on the screen, using the draw mode ‘unit’ as before, then:

– 
select draw mode ‘wait’ with the Space Bar;

– 
press COPY.


The prompt appears: ‘Delay’;

– 
type the delay you require in centisecs


(ie 1/100 seconds) and press RETURN;

– 
place the second unit on the screen.

To check the timing, press ESCAPE, then P, and then the two units will appear separated by whatever time interval you have set.

Transforms

The key to effective use of units is transforms. All the transforms described in the last section on text can be used in draw mode ‘unit’ and they are set up in exactly the same way.

The rules for unit mode are as follows.

1. Whenever you use a formerly constructed unit within the current unit, it will appear modified according to whatever transforms are set at the time. If you have set the ‘Expand’ transform to reproduce to twice the original size, every unit you place on the current screen will appear twice its original size, until you change the transform.

2. Each unit represents a single element, however many elements were used to make it originally. So if you want to delete it, you can take out the whole unit just by pressing DELETE. This is worth remembering when you construct your units.

3. If you ever become confused with your transforms and cannot remember precisely what you have set, you can reset them all to their default values using transform I. Press T followed by I.

Here is a full list of transforms available:

I – initialize (ie reset)

E – expand

S – scale

R – rotate

X – reflect in x–axis

Y – reflect in y–axis

M – set transform

Methods of setting transforms E to Y are described in section 5. Transform M is described in section 11.

The following illustrations show some of the effects possible with transforms. All the designs are based on two units: a triangle and a circle.

[image: image10.jpg]



Edit

Picture Maker also allows you not only to use former units in your current unit, but even to select elements from former units, to modify them, and to incorporate them into your current unit. You can do this in any draw mode.

– 
Press E


The prompt appears: ‘name?’

– 
Type the name of the unit from which to take an element, and press RETURN


The prompt appears: ‘Y/N?’ and the first element of the unit you have chosen appears on the screen.

You can now do through the unit, element by element. If you do not want the first element, press N. The element will disappear and be replaced by the next element. When you reach the element you want, press Y.

The element remains on the screen and the system returns control of the pen to you. You can move the pen forward and backward through the element with X and Z, which function rather like F and B, except that movement is restricted to the element concerned.

As you move the pen through the element, go through the normal drawing procedures to fix the element on the screen so that it becomes part of the current unit, modifying it if you so wish.

Final adjustments

When making up a picture for such purposes as slide photography or video reproduction, you may find the picture is not ideally positioned on the screen, or you may consider that the picture ‘window’ spoils the effect. Picture Maker allows you to adjust both of these.

Pictures are referenced to their origin, usually the centre point of the screen to which you can always return by pressing H (home).

This origin can be changed using the command O. For example, suppose you would like your whole design moved up a little. To do this:

– 
press H to return the pen to the origin;

– 
move the pen up with the arrow keys;

– 
press O.

The whole design will be plotted higher up the screen, and from now on the origin will be where the pen was when you pressed O.

To reset the origin to the screen centre, hold down SHIFT and press H.

Window off

The ‘window’, ie the frame and all the information at the top, can be switched off and on again by pressing W.

If you wish to display a picture with the window off from the start, so that you can watch it develop on the screen without any framing, Picture Maker allows that too. When in Catalogue level, and before you press P, press W. When you next press P, the system will enter Picture level without the window.

Stop!

In the course of designing units there is inevitably a good deal of trial and error. You switch to unit mode, place another unit on the screen, delete it, move the pen along and see how it fits somewhere else. Of course your first unit has overwritten some other material. Perhaps it also contains filled areas which do not dlete. Soon the design looks very peculiar indeed, full of unwanted fragments.

The remedy is simple: press ESCAPE followed by P and display the whole unit again, up to the point where you stopped working on it.

There are times, however, when you have just pressed P only to realize that it would be much better to start a new unit and incorporate the last unit’s material in it.

When this happens, there is no need to wait until the system has finished drawing the unit. Just press SHIFT. The system will stop drawing the unit and return the pen to the centre.

‘Half–deleting’

There are times when you want to align units accurately with each other on the screen, yet not combine them into a single unit. In such cases it would be useful to have the image of one unit on the screen but not in picture memory, so that you could draw another unit which relates to it.

Strange as this may seem this is possible. First place the unit you have already drawn on the screen, using the ‘unit’ draw mode. Then instead of simply pressing DELETE, which would delete it both from the screen and from memory, hold down SHIFT and press DELETE.

This leaves the image on the screen while deleting it from memory, so you can use it as a guide for drawing without incorporating it into the current unit.

Null

A further trick you can use to provide guidance when drawing pictures involved the draw mode ‘null’.

This enables you to establish points on the screen without drawing at all. The points can be detected with keys B and F and you can use them as a guide when drawing elements in other draw modes.

7. Catalogue level commands

___________________________________________________________________

Catalogue level contains all the commands which manage the system as a whole: for naming new units, displaying the current picture, changing screen modes, saving and loading units from files, renaming units, and erasing units from memory.

Catalogue level commands specifically related to Picture Maker are as follows.

N
Name a new picture unit


Press N


The prompt appears: ‘name”’


Type name and press RETURN


The system switches to Picture level


Names longer than four characters are automatically truncated.


Lower case characters are converted to upper case characters.

P
Enter Picture level and display the current unit. New elements may be added to the current unit.

S
Save units on to your own cassette


Press S


The prompt appears: ‘Save unit#’


You may

a)
save a single unit



or
b)
save all units.

a) Type unit number and press RETURN.

The prompt appears: ‘saving (unit name) on file:’

Type your chosen filename and press RETURN

b) Press RETURN

The prompt appears: ‘saving all on file:’

Type you chosen filename and press RETURN


Names longer than ten characters should not be used.


Lower case characters are converted to upper case characters.

L
Load units from cassette


Press L


The prompt appears: ‘Input from:’


Type file name and press RETURN.


When the file is loaded, the units in memory are listed.


Note that this command, unlike the BASIC command ‘LOAD’ does not wipe memory before loading a new file.


New units are therefore added to those in memory, in so far as memory space allows.

E
Erases units from picture memory.


Type E


The prompt appears: ‘erase unit#’


You may

a)
erase a specified unit;



or
b)
erase all units.

a) Type unit number and press RETURN

The prompt appears: ‘erase (unit name) (Y/N)’

Press Y and the unit is erased.

b) Press RETURN

The prompt appears: ‘erase all? (Y/N)’

Press Y and all units are erased.

R
Rename a unit in memory.


Press R


The prompt appears: ‘Rename unit#’


Type unit number and press RETURN


The prompt appears: ‘old name: (name) new name?’


Type the new name and press RETURN.


The units will be listed with the new name in place.

M
Selects the screen mode to be used in Picture level. Modes 4 and 5 only can be used when using Picture Maker to design units. See your Acorn Electron User Guide for further details of screen modes. The default mode, ie the mode the system selects unless you instruct it otherwise, is 5.

W
Switches off the window at Picture level, so that pictures can be displayed using the ‘P’ command without the window being present.


Operating system commands are also available. For example *CAT

8. The replay program ‘SHOWPIC’

___________________________________________________________________

Picture Maker consists of two main programs:

DRAWPIC – the program in which you create pictures;

SHOWPIC – a program which reproduces the pictures from files only.

The reason for the second program is that all the facilities for creating pictures in DRAWPIC take up a great deal of memory space so that it is impossible to provide full facilities for display as well.

In particular, DRAWPIC is restricted in its display to screen modes 4 and 5, which limits its range of colours and resolution. By contrast the replay program, SHOWPIC, allows display in screen modes 0, 1, 2, 4 and 5.

The only disadvantage of using these higher resolution modes is that the modes themselves require more memory. You may find therefore that a picture that has been designed in DRAWPIC cannot be loaded into SHOWPIC. It can of course be loaded into DRAWPIC again.

To use the replay program, first decide which files you want to display and make a note of their names.

Loading instructions

Set up your cassette recorder in the usual way for loading programs. Type CHAIN”SHOWPIC” and press RETURN; the ‘Seaching’ message should appear on the screen as you do this. Press the PLAY button on the cassette recorder and wait for SHOWPIC to load. When the Picture Maker title is displayed, press the STOP button on the cassette recorder.

The replay program is now at Catalogue level, and a list of the units from the file is shown. The commands available at Catalogue level are as follows. All except ‘P’ work in exactly the same way as with DRAWPIC.

M
To set screen modes for Picture level.


Modes available are: 0, 1, 2, 4 and 5.

W
To turn off the window at Picture level.

P
To display a unit.


Press ‘P’


The prompt appears: ‘Unit name?’


Type the name of the unit and press RETURN

L
Load units from cassette. This command operates in the same way as the L command in DRAWPIC, except that any existing units are deleted before the new units are loaded.

*
Operating system commands (for example *CAT) are available.

The commands available at Picture level are similarly restricted to those needed for display.

< and >
Once the picture is displayed, you can use these to move the colour cursor to the space at the left of the palette in order to change the background

SHIFT < and >
Once the picture is displayed, you can use these:


– to change the background colour;


– to change the colours on the palette, and hence the colours in the picture.

SHIFT
Pressing SHIFT while a picture is being drawn stops the drawing.

ESCAPE
Press ESCAPE to return to Catalogue level.

Colours and screen modes

When using DRAWPIC to create pictures, the range of colours shown on the palette is limited by the screen modes available, ie limited to the colours available in modes 4 and 5.

For convenience, the range of colours is shown repeated in the palette, but in fact the full range of 15 colours is available. You can use the colour cursor to specify any of them, moving the cursor along the palette from band 0 (the space to the left of the palette) to band 15. The colours are arranged in the usual order. (See the Acorn Electron User Guide.)


1
–
red


2
–
green


3
–
yellow


4
–
blue


5
–
magenta (blue–red)


6
–
cyan (blue–green)


7
–
white


8
–
flashing black–white


9
–
flashing red–cyan


10
–
flashing green–magenta


11
–
flashing yellow–blue


12
–
flashing blue–yellow


13
–
flashing magenta–green


14
–
flashing cyan–red


15
–
flashing white–black

When your design is recorded on file the system records the colours you specify, not the colours available at the time, so when you display the picture again using the replay mode, the full range of colours is shown.

Illustrations

On your cassette you will find the following files in addition to the Picture Maker files:

P.PM  
P.TRAN1
P.TRAN4
P.TREE

P.LAKE
P.TRAN2
P.DIAG
P.DELAY

P.ASOFT
P.TRAN3
P.FLOWRS

These can be loaded and shown as illustrations of techniques.

Note that the colours can be changed after the picture has been drawn. So for example to reproduce P.FLOWRS in the colours shown on the cover of this book, you will need to use the methods described in section4.

Note also that some of these files can only be used in DRAWPIC, for the reasons given earlier in this section.

9. Data from pictures – Pictures from data

___________________________________________________________________

The following facilities are of a rather more specialized nature than those described up till now. The notes are intended for those who wish to use pictures within BASIC programs and to convert picture data within programs into Picture Maker designs. In effect these programs enable you to use Picture Maker as a digitising system.

PICDATA

The program PICDATA on the cassette will read a picture file created by the master version and convert it into a sequence of BASIC DATA statements, with REMs if required, in EXEC/SPOOL format. The programmer thus has access to the digitised form of the picture. The data statements can be saved on to cassette and can be displayed on the screen or not as required.

DATAPIC

The program DATAPIC does the reverse, converting data into pictures, to be saved on to cassette as required. It is necessary to *EXEC files created with PICDATA before you can use them.

Picture memory data structure

Picture memory is an area of store directly below the screen area. The static variable U% points to the first byte. Picture memory is thought of as divided into words of 4–bytes each, although several items of data may be packed into one word. All lengths are in words, and each word is displayed here with the least significant byte on the right.

Overall Structure

Header

	word?:
	no. of units
	total length

	word 1:
	0
	1

	word 2 on:
	first unit block

	. . . 
	next unit block

	. . .
	etc . . .


Unit Block Structure

Unit header

	word?:
	no. of elems
	unit length

	word 1:
	a          b
	c          d

	word 2 on:
	first element block

	. . . 
	next element block

	. . .
	etc . . .


Note: abcd is the four–character name of the unit.

Element Block Structure

Element header

	word 0:
	no. of elems
	unit length

	word 1:
	m
	c
	dm
	n

	word 2 on:
	X1
	Y1

	. . . 
	X2
	Y2

	. . .
	etc


Note: m, c are the colour mode and logical colour as in GCOL m, c.

dm is the draw–mode.

n is the number of data points, so n + 1 is the length of the element block.

Data Point Structure
This depends on the draw–mode, which has the following code:

0
–
null
4
–
triangle
8
 –
 text

1
–
points
5
–
arcs
9
 – 
 unit

2
–
lines
6
–
sectors
10
 –
 wait

3
–
dotted lines
7
–
fill

Mode 0 (null) is never stored.

For modes 1, 2, 3, 4 and 7, the data points are the (X,Y) coordinates relative to the local origin of the successive points at which the COPY key was used.

For modes 5 and 6, (X1,Y1) is the centre of the circle, (X2,Y2) is the first point on the circumfrence. Y3 = 10 (angle in degrees); X3 is not used. The structure then repeats itself, so (X4, Y4) is the next centre, and so on for all the data in the element.

For mode 8 (text), (X1, Y1) and (X2, Y2) are the coordinates of the top left–hand corner of the character cells of the first two characters to be printed. (X3, Y3) and (X4, Y4) are the elements of the transformation matrix, in row order, and multiplied by 256. (X5, Y5) and following data points are treated as 4–byte words containing the character codes of the text to be printed, ending with &0D (CHR$13, carriage return).

For mode 9 (unit reference mode), (X1, Y1) is treated as a 4–byte name just as for word 1 of any unit header. This is the name of the unit being referenced. (X2, Y2) are the coordinates of the point where COPY was pressed, in other words the point where the local origin of the unit is to go to. (X3, Y3) and (X4, Y4) define the transformation matrix just as for mode 8. A unit reference element always has exactly this data, so the length is always 4 data points.

For mode 10 (wait mode), (X1, Y1) is treated as a 4–byte integer which gives the delay in centisecs.

10. Error messages

___________________________________________________________________

Two kinds of error messages can occur when using Picture Maker.

Messages related to BASIC

When errors are detected by the BASIC system, Picture Maker re–enters Catalogue level if not there already, and a message is displayed. To interpret the messages, see the Acorn Electron User Guide.

Messages related to Picture Maker
When these errors occur:

– 
the computer bleeps;

– 
a message appears;

– 
normal action remains possible.

The following messages may be displayed.

‘No such unit’. You have asked for a unit that does not exist – possible through misspelling the name of one that does. The reference to a non–existent unit is not recorded in picture memory.

‘Nesting limit’. The system allows you to call units within units, up to nesting limit of five units. If you go beyond five this message appears. A nesting limit error occurs if you cause a unit to call itself. The incorrect call is not recorded in picture memory.

‘No space’. The picture memory is full.

11. Setting transforms

___________________________________________________________________

In section 5, the following standing methods of setting transforms were described:

I – initialize

E – expand

S – scale

R – rotate

X – reflect in x–axis

Y – reflect in y–axis

There is, however, an alternative method of setting transforms:

M – set transform.

Suppose we are trying to apply a transform to a previously defined unit. Suppose too that one of the positions in the unit has the coordinates (X,Y); that is, the copy key was pressed when the pen was X screen units from the local origin measured horizontally, and Y units away vertically. When a transform is applied, this position will have to appear at a different place on the screen, and we need to know how this is calculated.

First we must note that even if the ‘initial’ transform is being used (that is, no rotations, stretching, etc) then it still possible that the position will have to be moved, because we might have moved the local origin of the unit. Therefore we will refer to the new position relative to the new local origin, and let us suppose that it has coordinates (X’, Y’). If the initial transform is being used, then:

X’ = X and Y’ = Y.

If however a non–initial transform is being used, then the relation between the positions is

X’ = a*X + b*Y

Y’ = c*X + d*Y

where a,b,c,d are numbers that determine the transform. They are usually called the ‘elements of the transformation matrix’ and written in the form

	a
	b

	c
	d


All of the transformations allowed by Picture Maker are of this form. For example, the ‘initial transform’ is

	1
	0

	0
	1


Reflection in the X–axis, expansion by 2, and rotation by 90 degrees would, respectively, give the following matrices:

	1
	0

	0
	–1


	2
	0

	0
	2

	0
	–1

	1
	0


All that the M command does is to let you set these values as you wish. The point of providing it is that there are some transforms that cannot be obtained by using the standard commands.

Use the matrix command as follows:

Type: M

Reply: matrix: a?

Type a value for a and press RETURN

Reply: b?

Type a value for b and press RETURN

The procedure continues for the other matrix elements c and d. As with other transform values, you may use rational fraction form, for example 1/3 instead of 0.3333333.

It is important to note that the M command follows the same rules as the other setting commands, in that the transformation specified is applied to the existing transformation and so the effect is cumulative. If you want to set the matrix to specific values, use the I command first.

12. Summary of Picture Maker commands

___________________________________________________________________

Drawpic

Catalogue level
Page

N
name a new picture unit
33

P
display the current unit
33

S
save unit(s) on to cassette
33

L
load unit from cassette
34

E
erase unit from picture memory
34

R
rename unit in picture memory
34

M
select screen mode
35

W
switch off window
35

Operating system commands are available, for example: *CAT.

Picture level

Space Bar
select draw modes



– line: draw lines
12


– dotd: draw dotted lines
14


– tri: draw solid triangles
16


– arc: draw arcs and circles
15


– sec: draw sectors and circles
15


– fill: fill closed areas
17


– text: plot text
21


– unit: call other units
27


– wait: set delay between units
28


– null: no action
32


– pts: plot single points
14

arrow keys
move pen
9

S
set the step size through which arrow keys move the pen,


and the angle in degrees through which + and – move the pen
14

COPY
establish a pen position on screen 
9

RETURN
end current element
13

DELETE
delete last element
13

SHIFT–DELETE
delete last element from memory but not screen
32

ESCAPE
return to Catalogue level
10

B
move pen backward to previously established positions
12

F
move pen forward to previously established positions
12

H
move pen to current origin
12

O
reset current origin
31

SHIFT–H
reset origin to screen centre
31

E
select element to be edited
30

Z
move pen back through element being edited
31

X
move pen forward through element being edited
31

C
set centre for rotations
15

+
rotate pen anticlockwise about current centre by angle set by S
16

–
rotate pen clockwise about current centre by angle set by S
16

< and >
move colour cursor through palette
18

SHIFT–< and >
alter colours on palette
19


alter background colour
19

M
change colour mode
19

SHIFT
interrupt current drawing
32

W
switch off window
31

T
select transform


– 
I: 
reset transforms
29


– E:
expand
23


–
S:
scale
25


–
R:
rotate
24


–
X: 
reflect in x–axis
26


–
Y:
reflect in y–axis
26


–
M:
alternative method of setting transforms
43

JOYSTICKS: You may use joysticks in addition to the arrow keys. On entry to Picture level, the joysticks are disabled. To activate them, press the Fire button on the joystick you select. After this, Fire acts like COPY and the stick moves the pen.

Showpic
Catalogue level



Page

P
display a unit
37

M
set screen mode
37

W
switch off window
37

L
load unit from cassette
37

Operating system commands are available, for example: *CAT

Picture level


< and >
move colour cursor
37

SHIFT–< and >
change background
37


change palette colours
37

SHIFT
interrupt current drawing
37

ESCAPE
return to Catalogue level
37

Picdata

Reads a picture file created by DRAWPIC and converts it into BASIC

DATA statements

39

Datapic

Converts DATA statements in a suitable format to a picture file capable of being
39

Used by DRAWPIC or SHOWPIC
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