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INTRODUCTION
The Electron Graphics System is an advanced picture drawing system for the home computer enthusiast. It runs on an Acorn Electron micro-computer and is controlled entirely by normal keyboard input so that no additional hardware is necessary to run the system.

It is assumed that the reader is familiar with the operation and terminology of the Electron microcomputer. Any reader having difficulty with concepts such as 'screen mode' and 'logical colours' should refer to the Electron User Guide.

The system is copyrighted and all rights are reserved. You are reminded that copying of the cassette is illegal.

NOTICE
Salamander Software reserves the right to make improvements in the product described in this manual at any time and without notice.

This manual is copyrighted and contains proprietary information. All rights are reserved. This document may not, in whole or in part, be copied, photocopied, reproduced, translated or reduced to any electronic medium or machine readable form without prior consent, in writing, from Salamander Software.

All technical enquires should be addressed to:

Salamander Software

17 Norfolk Road

BRIGHTON

Sussex BN1 3AA

Tel: 0273 771942

(c) Salamander Software

1. GETTING STARTED

i.
Loading the package

The loading sequence should be started with the command CHAIN""

After a few moments the screen will indicate that the system software is being loaded. During this operation, the lower section of the screen displays the usual Electron load messages.

If you do not have a remote facility on your cassette recorder, and you wish to view the sample pictures (see iii) you should press STOP on your recorder as soon as the programs have finished loading.

ii.
Mode selection
When loading is complete, a continuous tone will sound and the screen mode to be used may be selected by pressing 0, 1 or 2 in response to the prompt on screen.

Once the required mode has been selected, the screen format will change, and the system is ready for use.

The screen mode can be changed at any time by pressing M, followed by 0, 1 or 2. The picture will be deleted from the screen but may be redrawn by the system if required by the use or R or Ctrl & R (see Section 4, Picture manipulation).

iii.
Sample Pictures
At this point it is recommended that you briefly read through the rest of the User Guide, then load the sample pictures which are stored on the tape after the programs. There are three sample pictures stored on the tape. To load the first of the pictures.

1)
Press M and then press 2 to select mode 2

2)
Press CTRL & L to select picture loading

3)
Follow the on-screen instructions concerning tape positioning and use the name DEMO1 for the picture

4)
When the first half of the picture has finished loading the system will begin to draw it. At this point press STOP on your cassette player. When the picture has finished drawing and the program asks you for another name, type DEMO2 and press RETURN.

5)
Again when the picture is drawing press STOP on your cassette player. When the second half has finished and you are again asked for a picture name, press ESCAPE.

The second picture stored on the tape is called DEMO3, and should be drawn in mode 1. This picture has only one part.

The third picture stored on this tape is in two parts, called DEMO4 and DEMO5. This picture should be drawn in mode 0.

2. SCREEN LAYOUT
i.
The text window
The screen is split into two parts. The lower section is taken up with the text window, and is used to assist drawing production. Normally, the text window displays the following items of information.


-
Cursor x,y coordinates (range + 1 0 0 0 0) using the normal screen coordinate system.


-
Length and Angle (see Section 5 - Drawing Aids).


-
A colour menu, showing the set of available colours and the currently selected colour.


-
Prompts and instructions for the drawing functions to guide the user through the stages of picture production.


-
The percentage of Picture Memory used.
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Fig 1. The Text Window
Additionally, the text window is used for control of operations such as saving and loading pictures, cataloguing and calibration of units of length. These operations are explained fully in the following chapters of this User Guide.

ii.
The graphics window
The upper section of the screen is the graphics window, where all drawing takes place.

The graphics window initially contains only a flashing cross. This is the cursor and can be moved around on the screen using the keyboard cursor control keys ((((().

Use of the cursor is fundamental to the operation of the package, and is explained in detail in Sections 3 and 4.

3. USE OF THE KEYBOARD
All drawing operations are controlled from the keyboard. There are five main types of operation as follows.


a)
Cursor movement


b)
Selection of drawing function e.g. Circle, Box, etc.


c)
Drawing aids, e.g. Colour selection, Grid, Mode change, etc.


d)
Picture manipulation, e.g. Erasing mistakes, Redrawing, etc.


e)
Saving/Loading pictures

Detailed explanations of all these operations are given in Sections 4 to 6 and a quick reference list of key usage is given at the back of this User Guide.

Each valid keyboard depression (except cursor movements) is acknowledged by a quiet bleep, and any invalid depression by a low-pitched bleep.

A continuous high-pitched tone means that the system is waiting for another key depression.

i.
Cursor movement

The cursor can be moved around (and off) the screen by used of the cursor control keys.

Movement is restricted to one of four directions (except during arc drawing: see Section 4) and starts slowly, by moving only one point at a time.

If the key is held down, movement accelerates until maximum cursor speed is reached.

This cursor acceleration can be disabled by pressing V once.

Pressing V again will restore the facility.

The cursor may disappear from the screen entirely if moved too far in any direction. This does not matter, and in fact its 'position' may still be manipulated off screen. The x, y coordinates in the text window help to control this operation.

The cursor may be returned to the screen either by using the cursor control keys or the 'Home Cursor' facility (see Section 5).

ii.
Drawing function selection

Each drawing function is selected by a single key depression.

When a function has been selected, instructions for its use appear in the text window.

A new function can be selected, or the same one reselected, at any stage (even if only part of the instruction sequence has been completed) by pressing the appropriate key.

The functions available are shown in the table below, full instructions for the use of each being given in Section 4.


Key

Function

A
Arc
- draws any circular line


B
Box
- draws any parallelogram


C
Circle
- draws any circle


F
Fill
- fills (or 'paints') an area with colour


L
Line
- draws one or more connected lines


T
Text
- writes text anywhere on the picture

Notes:

Caps Lock
The system commands are all independent of the CAPS LOCK status. When using text, care should be taken to select upper or lower case, as appropriate.

ESCAPE key
Use of the ESCAPE key during normal picture drawing is not recommended. If it is pressed, however, the software will recover, and the picture is not lost, although in some circumstances it may be necessary to press Ctrl & X followed by Ctrl & R for a complete recovery of the picture.

BREAK key
Pressing the BREAK key will usually cause the program to do an automatic restart.

In most circumstances the picture can be recovered by pressing Ctrl & R, but this cannot be guaranteed.

4. DRAWING FUNCTIONS
The Electron Graphics System displays a series of short messages in the top line of the text window to guide the user through the operation of each function.

Each message prompts the use to 'fix' a point on the screen (or off the screen). Several such points may be needed to define an item to be drawn, depending on the function.

A point is 'fixed' by moving the cursor to the required position, and then tapping the SPACE bar once.

Note:

If the SPACE bar is held down too long, more than one point may be inadvertently marked. This may affect the content of the picture and waste some of the Picture Memory.

i.
Draw mode selection

With some functions there is a choice of three drawing modes, LINED, DOTTED or SOLID.

The currently selected draw mode is indicated by a symbol in the text window.

The draw mode is changed by pressing Ctrl & D, but is automatically defaulted to 'LINED' whenever a change of drawing function takes place.

ii.
Lines
Selected by pressing L on the keyboard. This function draws a sequence of connected lines.

The first point to be 'fixed' is the start point of the sequence and a line is drawn to each point subsequently 'fixed'.

Draw mode may be LINED, DOTTED or SOLID, but special care must be exercised when using SOLID.

A 'solid' line uses the Electron's "solid triangle" facility to fill a triangular area defined by the last three points. The first line drawn is an ordinary line, but each subsequent line drawn causes a solid triangle to appear, unless two points are fixed in the same place. e.g.
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Fig. 2 "Solid" lines
A certain amount of practice is needed with this facility.

Notes:

The elastic band is switched on automatically when Line drawing is selected. (See Section 5 for full details of the elastic band.)

Colour and Draw mode can be changed at any time whilst drawing lines, but it must be noted that as far as the repeat option or PICTURE MANIPULATION commands are concerned, each such change determines the 'start' point of a sequence of lines.

iii.
Boxes
Selected by pressing B on the keyboard. This function draws a rectangle or parallelogram of any orientation.

Three points are 'fixed', which define two adjacent sides of the box. On the 'fixing' of the third point the complete box is drawn.

Draw mode may be LINED, DOTTED or SOLID.

Colour and Draw mode may be changed at any time during the drawing of a box.

iv.
Circles
Selected by pressing C on the keyboard. This function draws a circle of the specified size.

Two points need to be 'fixed' in order to define a circle.

The first defines the centre of the circle, while the second sets the radius of the circle to be drawn.

Draw mode may be LINED, DOTTED or SOLID.

Colour and Draw mode may be changed at any point during the drawing of a circle.

v.
Arcs

Selected by pressing A on the keyboard. This function draws a circular arc of any centre and radius.

Three points are required to define an arc. The first two specify the beginning and end points, and the third indicates the size.

During specification of the third point, the cursor will be constrained by the software to move only along the perpendicular bisector of a line joining the first two points.

vi.
Shape repetition
Shape repetition can be achieved with the Line, Box and Circle functions by the use of the 'Option' facility built into the package. This facility is selected by pressing O on the keyboard in the following ways.

Lines
A shape built up from a single sequence of line draws can be repeated by moving the cursor to the required position and pressing O.

This feature allows complex shapes to be generated and then copied elsewhere on the screen without the need for tiresome re-drawing.

Boxes
Boxes can be repeated in two ways.

a)
Once a box has been drawn, it may be copied by moving the cursor to a new location and pressing O.

b)
It is also possible to re-define the first side of a box and copy the second side by 'fixing' two points and then pressing O.

Circles
Once a circle has been drawn, it can be repeated anywhere on the screen by moving the cursor to the required position and pressing O.

Notes:
Shape repetition of lines, boxes and circles can only be called by pressing O whilst the required drawing function is selected.

Colour and draw mode can be changed at any point during shape repetition, so a lined circle may be redrawn as a filled circle and so on.

The last circle drawn can be repeated at any time during a session, as the package remembers the radium. Boxes and lines, however, are not remembered when a new function is selected.

vii.
Fill
Selected by pressing F on the keyboard. This function 'paints' an area of the screen with colour.

Move the cursor into the area to be filled and press the SPACE bar.

The fill is achieved by plotting a series of horizontal lines in the current colour, left and right from the starting X co-ordinate until a different colour is reached. Successive lines are drawn moving up and down from the start point until another colour is met.

Users should note that filling a complex shape may therefore require a number of 'fills' to be carried out for the whole shape to be coloured.

viii.
Text

Selected by pressing T on the keyboard. This function inserts text characters into a picture.

As soon as the text function is entered, the cursor changes from a flashing cross to a flashing box. The box reflects the size of a character and is dependent on the currently selected graphics mode.

Before a line of text can be entered, the start point is fixed by moving the cursor to the required position and then pressing the SPACE bar. The cursor then flashes faster, and the message TEXT? is displayed in the text window.

One line of text may now be entered using any upper and lower case characters. When a line is complete, press RETURN; the cursor will move to a position directly below the original start point, and the sequence may be repeated.

Note that the SPACE bar must be pressed before each line of text is entered.

Colour changes or calls to other functions may be made only when the message START? is showing in the text window.

ERRORS can be corrected by deleting (X) or forgetting (Ctrl & F) the whole line, and re-inserting. (See section ix, Picture manipulation, for full details.)

Errors cannot be corrected by using the DELETE key.

Remember all other facilities are suspended whilst the message TEXT? is showing. Press RETURN to resume normal service.

ix.
Picture manipulation
Details of the drawing moves that make up the picture are recorded by the system in an area of RAM called the Picture Memory.

The table on the following page shows the way in which the screen picture and the Picture Memory can be manipulated, allowing the deletion and redrawing of items so that drawing errors may be easily corrected.

KEY
Function
X
Delete the last item drawn by deleting the whole picture and automatically redrawing all but the last item. This action may be repeated as often as required (see warning in Section 6, or multi-page pictures).


During text entry X is used to delete a line of text that contains an error, so that the line may be re-entered.

Ctrl & X
Delete complete picture (i.e. clear screen and zeroise Picture Memory).

Ctrl & F
'Forget' last item drawn. As X, but item is deleted from Picture Memory only, and the screen is left unaltered. Consequently, if the picture is redrawn, the item will be missing. Useful for drawing temporary guidelines, or erasing mistakes in multi-page pictures.


During text entry, Ctrl & F can be used to forget a line of text whilst leaving it on the screen.

Ctrl & Z
Without altering the screen, 'forget' all the contents of the picture (i.e. Zeroise Picture Memory). This enables drawing to continue after Picture Memory has become full (indicated by a low-pitched bleep as the system attempts to store data).


This is also usually done after saving to Cassette tape when building up a multi-page picture (See Section 6).

Note that with all the previously mentioned picture manipulation facilities, Picture Memory is not altered in any way until further drawing takes place. Therefore, until such time, the original Picture Memory contents are still available and may be 'redrawn' on the screen if required, as detailed below.

R
Redraw one (previously deleted) item from Picture Memory.


Subsequent items can be redrawn by repeatedly pressing the SPACE bar.

Ctrl & R
Redraws all previously deleted items which are still available in Picture Memory.
5. DRAWING AIDS
i.
Colour menu

The colour to be used for drawing and text is indicated by a large dot on the colour menu in the text window at the bottom of the screen.

To change colour, the dot can be moved left or right by pressing the < or > keys without the SHIFT key held down.

In mode 2, either the eight steady or the eight flashing colours are shown in the menu. To move from one set of colours to the other, all that is required is to try to move the dot beyond either end of the colour menu. The alternative colour set will then be displayed.

Logical colour changes can be made to the current colour by pressing the < or > keys with the SHIFT key held down (users not familiar with the concept of 'Logical Colours' should refer to the BBC User Guide).

Logical colour changes should only be made between drawing functions (i.e. with the text window prompt showing Function ?). If you do execute a logical colour change whilst a drawing function is selected, the system will remind you and drop out of the selected function.)

All colours can be restored to normal by pressing N.

ii.
Distance measurement
The length displayed in the text window is the distance between the last significant cursor position and the current cursor position.

Normally the last significant cursor position is determined by the system. The length display can, however, be zeroised at any time by pressing Z. This enables specific measurements to be made at any time, even in the middle of a drawing function.

The value displayed is usually in 'screen' units (i.e. using the screen co-ordinate system for its units of measurement).

However, it can be calibrated to your own requirements by pressing Ctrl & C and entering a value.

This value replaces the one currently displayed, and all future length displays will be scaled accordingly.

The length calibration may be reset to 'screen' units at any time by entering a value of zero after pressing Ctrl & C.

iii.
Angles
The angle display in the text window shows the angle between the line depicted by the 'elastic band' (see section vi) and the previous line. It will be in the range 0 to 90 degrees (i.e. always the acute angle).

iv.
X, Y co-ordinates

The position of the cursor is displayed in the text window as standard screen co-ordinates. This also applies when the cursor is off-screen.

v.
Grid
A background grid of dots can be switched on or off at any time by pressing G. This grid is independent of the picture and may be used as an aid to accurate cursor positioning.

The grid will not affect any drawing which takes place whilst it is switched on.

Note:

'Accelerated' cursor movement always stops on a grid position. Also, two fairly quick taps of the cursor movement keys usually move the cursor to the next grid position.

vi.
Elastic band
The 'elastic band' is a flashing line drawn from the cursor to the last significant cursor position (i.e. the last cursor position to be 'fixed').

It can be switched on or off at any time by pressing the '/' key. It is switched on automatically by the LINES function where it is especially useful to 'see' the line about to be drawn.

vii.
Cursor, home and save
Home cursor
It is possible to move the cursor instantly to certain positions on or off the screen. This is achieved by pressing H followed by 0 to 9 or P, which will have the following effects:


0
- cursor moves to the screen centre


1 - 9
- cursor moves to a previously saved position (see below)


P
- cursor moves to last 'significant' cursor position

Save cursor
Three 'cursor position memories' have been provided. To set any of these, move the cursor to the position to be remembered and press S followed by 1, 2 or 3. The cursor can then be returned to any one of these positions by use of the Home Cursor facility.

Each of the cursor position memories may be re-used if required, but of course only the most recent contents of each will be remembered by the system.

Note:

When H or S is pressed, the cursor stops flashing and a high-pitched tone is emitted until an appropriate character is entered.

6. CASSETTE STORAGE
The use of cassette tape allows pictures to be saved and reloaded when required. In addition, the use of multiple cassette files allows the building up of complex multi-page pictures.

i.
The pointer
Not only can the system save a complete picture on tape, but it can also be set to save part of a picture. The pointer tells the system where it should start saving from when a picture is stored.
The pointer can be set at any time during drawing or re-drawing by pressing Ctrl & P. Alternate presses of Ctrl & P setting and unsetting the pointer. The letter 'P' will appear in the text window to show that the pointer has been set by the user. When the 'P' is not showing, the pointer is automatically set to the start of Picture Memory.

ii. 
Saving a picture
Pressing Ctrl & S saves the contents of Picture Memory to a cassette tape. Saving takes place from start point up to the last item drawn (or redrawn). Start point is usually the beginning of Picture Memory, but can be set to anywhere in the picture by pressing Ctrl & P during drawing or redrawing, as detailed above.

iii.
Loading a picture

Pressing Ctrl & L loads previously saved Picture Memory from cassette tape and automatically redraws. If there is enough room in Picture Memory, the data loaded will be added to the current Picture Memory, otherwise it will overwrite it. Ctrl & Z prior to Ctrl & L will force overwrite.

iv.
System messages
When using the cassette facilities, the system uses the text window of the screen to display messages to the user, as shown below. The system is designed primarily for cassette recorders which have a 'remote control' facility wired correctly to the computer. Users of non-remote recorders should ensure that the recorder is 'stopped' as soon as the text window returns to its normal format.

System message
Action
Stop cassette then ESCAPE
Press the STOP button on the cassette recorder (this is to avoid accidental erasure of data) then press ESCAPE on the keyboard.

Position cassette then ESCAPE
The cassette motor is switched on by the system. If the PLAY button on the cassette recorder is pressed, the tape will be CATalogued in the text window to help you to position the tape correctly. When ready press ESCAPE on the keyboard.

NAME?
Enter the name of the picture to be loaded/saved (maximum 10 characters) and press RETURN ('name' can be omitted when loading).

RECORD then RETURN
(Only appears when saving). Press the RECORD button on the cassette recorder, then RETURN as usual when saving onto tape.

Note:

During the last two steps, the operation can be aborted and normal service resumed by pressing ESCAPE.

v.
Multi-page pictures
The size of the Picture Memory is restricted by the amount of RAM available, and consequently, if it is required to produce a picture too large for the Picture Memory, the picture must be created in separate 'pages'.

The percentage of Picture Memory used is shown in the text window. Each time the figure approaches 100%, the user should cease drawing at a convenient point, and save to cassette tape (Ctrl & S). The part of the picture thus saved is referred to as a 'page'.

By then pressing Ctrl & Z, the Picture Memory percentage is set to zero, but the picture on the screen is unaltered, and drawing can continue.
Each time Picture Memory becomes nearly full (or at any convenient time), another 'page' of picture can be saved. (It is probably wise, though not essential, to give a different name to each page saved.)

After a complete Multi-page picture has been created (don't forget to save the last page!), it can be recreated at any time by loading each of the pages in turn, usually in the same sequence in which they were created.
WARNINGS:

1. 
The re-draw facilities can only redraw from the data currently contained in the Picture Memory. Therefore, when working on the second or subsequent pages of a complex drawing, the use of X or Ctrl & X and redraw will result in all of the picture drawn prior to the current page disappearing from the screen. If this happens, save the current page, and reload all pages from the start. Remember that the 'Forget' (Ctrl & F) facility effectively allows deletion of errors without loss of picture: the error will still be visible temporarily but will not appear when the picture is reloaded.

2.
The point at which a page is ended (and a new one started) should be chosen with care to ensure that colour changes and boundary lines used by a subsequent FILL appear in the same page. Where a group of pages are reloaded in exactly the same sequence, it does not matter if these items are on separate pages but if pages are to be mixed or omitted (during editing of a picture, for instance), then unwanted effects can occur, such as an attempt to FILL to a boundary which does not exist.

vi.
Picture Editing

Although there are no facilities to edit a picture whilst in Picture Memory, editing can be achieved by selectively saving parts of the picture to cassette, and reloading only the required parts to form a new picture. Additions to the picture can be made using normal drawing techniques between reloads.

7. ENDING A SESSION

Before ending a session, it should be ensured that your picture has been saved if required.

The session is ended by pressing Ctrl & Q. This will clear the text window but leave the picture on the screen.

When the session has ended, the memory image of the picture on the screen can be saved to tape with the command *SAVE "name" 3280 + 4600.

A picture saved this way cannot be loaded by the ELECTRON GRAPHICS SYSTEM, but can be put on the screen again with the command *LOAD "name", provided the correct mode has previously been selected. Note that the Electron Graphics System does not use the top line of the screen, nor the bottom three lines for graphics display, so these areas of the screen are not saved using this method. The correct graphics mode must be selected before loading a picture in this way.

It is recommended that the user clears the screen with the MODE command before returning to normal operation of the computer.

8. PERSPECTIVE DRAWINGS
Drawings which use perspective can be made by using a system of 'vanishing points', where guidelines are drawn from points either side of the object being drawn.

The vanishing points may be set by 'saving' the appropriate cursor positions (using sa, S1 and S2. See Section 5).

Guidelines may be drawn (for example, as shown, by the dotted lines in Figure 3 overleaf) and 'forgotten' using Ctrl & F, as detailed in Section 4, Picture manipulation.

These guidelines may then b used to draw the chosen subject in true perspective. Further guidelines may be added and 'forgotten' as required.

When the picture is subsequently redrawn, the guidelines disappear.

The height and distance of the vanishing points determine the aspect of the object being drawn, as shown in the diagrams overleaf.
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Fig 3 Perspective guidelines

9. TECHNICAL DETAILS
i.
Memory Usage

&70
-
&8F
Machine code work area

&B1A
-
&B26
*KEY 10

&B27
-
&B28
Basic work area

&B28
-
&CAF
Picture memory

&CB0
-
&CFF
Redefined characters

&E00
-
&2EC4
Basic program, variables and stack

&2EC5
-
&2FFF
Machine code and work areas

&3000
-
&7FFF
Screen display

ii.
Use of Machine Code
Due to the need for high speed and independence from break-in by the use of the ESCAPE key, the following procedures are written in machine code.


-
cursor flashing/fixing


-
elastic band flashing


-
Grid (direct manipulation of RAM)

10. Keyboard Usage Summary

A
Arc drawing

B
Box (Parallelograms) drawing

C
Circle drawing

F
Fill area with colour

G
Grid switch on/off

H
Home cursor

L
Line drawing

M
Mode change

N
Normalise colours
O
Options selection within drawing function

R
Redraw one-item

S
Save cursor

T
Text insertion

X
Delete-one item

V
Enable/Disable cursor acceleration

Z
Zeroise length display

/
Elastic Band switch on/off

SPACE bar
Fix a point

<> no shift
Colour change

<> shifted
Logical colour change

Ctrl & C
Calibrate length display
Ctrl & D
Draw mode
Ctrl & F
Forget one item
Ctrl & L
Load picture from cassette
Ctrl & P
Set 'copy from' pointer
Ctrl & Q
Quit program (end session)
Ctrl & R
Redraw-complete
Ctrl & S
Save picture to cassette
Ctrl & X
Delete complete screen
Ctrl & Z
Zeroise Picture Memory (Forget-complete)
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