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1. INTRODUCTION

Stargraph is a useful extension to the rather limited graphics capabilities of the Electron computer. Features such as circles, ellipses etc. which are found on other machines can now be reproduced just as easily,  by simple commands.

Stargraph's commands are easily accessible from BASIC, both within programs and directly from the keyboard.

Some features provided by Stargraph are :

* 
Dump any graphics screen to a printer, giving a copy on paper of what is on the screen. Coloured graphics are represented by shading, the density of shading according to the colour. (Flashing colours are allowed but appear as normal shading since printers do not support flashing ink)

* 
Save all or part of a screen, to be printed at a later date, or to use as part of another screen or to be incorporated in the STARSTORE G... the database which supports graphics.

* 
Fill any area of the screen, no matter what shape or size, in any colour.

* 
Draw circles, ellipses, polygons, in any colour, and at any size.

* 
Print multi-coloured text in any size, at any position on the screen.

* 
Rotate all further output to the screen through any angle, about any point on the screen.

Stargraph is completely compatible with the Plus 1, and Plus 3 and Cumana disk interfaces, as well as the Slogger Rombox, and all other Slogger ROM software.

In all, Stargraph provides a useful, and yet simple, extension to the graphics capabilities of the Electron, putting it on a par with other machines which offer better screen output than the standard Electron.

2. INSTALLATION

 2. 1 ROM Insertion



PLEASE READ THESE INSTRUCTIONS CAREFULLY


1. 
ENSURE THAT THE POWER IS OFF


2. 
The Stargraph EPROM (or 'chip') may be inserted into any of the sockets in your ROM extension unit.


3. 
Before you insert the chip, you must first ensure that it will go into the computer the right way around. There are two ways that the chip CAN be inserted into the socket, but only one way that the chip MUST be inserted. One way is correct, the other will destroy the chip.


4. 
Examine the chip. One end has a notch in it. Pick the chip up by the ends, between finger and thumb, so that the end with the notch is facing AWAY from you.


5. 
Now, face the computer. Place the chip ON the socket that you wish it to go into, and line up the pins on the bottom of the chip with the holes in the socket on your ROM extension unit.


6. 
Once you are sure that all the pins are located in their respective sockets, you can apply a firm, but even, pressure to the top of the chip so that the pins on the bottom will seat themselves right into the socket. Try not to force the chip in, since one of the pins may be bent outward or inward.


7. 
When you think that the chip is located properly in the socket, you should check all around the chip to ensure that all the pins are located in their own sockets.


8. 
Finally, BEFORE you switch on the power, check that the notch is at the correct end i.e. that it is at the end of the chip nearest the back of the computer. If the notch is at the wrong end, then you will have to remove the chip and turn it around. To do this, you should gradually lever the ends of the chip out with a small screwdriver. DO NOT attempt to pull it out by hand, since it is very likely that you will seriously bend the pins.


9. 
When the chip is properly located, you can switch on the power, and you are ready to go.

3. SOME USEFUL INFORMATION


This section of the manual is aimed at the first-time-user, or to someone who is unsure about some features of ROMs or graphics in general.


3.1 *HELP


It is sometimes useful to be able to check up on the ROMs in your machine, to see if a particular one is active (i.e. that it announces its presence), or to check up on a particular command. To do this, we use the *HELP command.


The *HELP command has two levels of use, the first of which is just *HELP or *H. on its own. This command will list the names of all the ROMs that are currently active in the machine.


The second level of use is where the command '*HELP <rom name>', which will ask the ROM that you named to tell you about itself. This usually takes the form of the ROM giving you a list of the commands that it performs.


For example, *HELP STARGRAPH would produce:


STARGRAPH 2.00 (C) Slogger 1985


 CIRCLE <X,Y> <radius> (<str>)


 ELLIPSE <X,Y> <Xs,Ys> (<str>)


 EXPAND <X,Y> <X,Y>


 FILL <X,Y> <col>


 POLY <X,Y> <Xs,Ys> <sides> (<str>)


 PRINT (<str>)


 SPIN (<X,Y>) (<angle>)


 SSAVE <fsp>


 SLOAD <fsp>


 TEXT <str> <X,Y> (<Xs,Ys>)


 OS 1.20

3.2
THE COORDINATE SYSTEM


On the computer screen, it would be impossible to plot points or draw lines without some means of identifying any point uniquely, that is, without getting mixed up with another point.


The Electron computer, like all computers, uses a coordinate system to set apart each point.


Each point is given two numbers which correspond to a distance, in points, horizontally and vertically from a known and fixed point called the origin. The origin on the Electron computer is usually the bottom, leftmost corner of the screen.


Thus any point on the screen can be found, and any line identified as joining two points.


The Electron screen is 1280 (0-1279) points (or pixels) wide, by 1024 (0-1023) pixels high, so that a point at the centre of the screen has a coordinate of (640,512).


Many of the commands offered by Stargraph rely on the use of the coordinate system for the positioning of the effects upon the screen. It is therefore helpful to become familiar with this.

4. STARGRAPH OVERVIEW

4.1 SYNTAX NOTATION


You may be wondering what those strange symbols and words which appear after a *HELP STARGRAPH command has been issued are. They are the abbreviations used by Stargraph to denote the syntax that each command requires and so, it is useful to become familiar with them.


Here is a list of the syntax abbreviations found when '*HELP STARGRAPH' is typed on the computer. Also shown are the meanings of the abbreviations.


<X,Y> 
is a screen position in graphics coordinates


<Xs,Ys> 
is the horizontal and vertical size of a shape on the screen


<col> 
is the colour of any line or character on the screen


<fsp> 
is used to denote that Stargraph requires a filename upon which to work


<angle> 
is an angle, in degrees, from 0 to 359


<str> 
is a string of characters such as 'a', 'fred', 'WD1770', etc


<radius> 
refers to the radius of a circle, in pixels


<sides> 
refers to the number of sides in the polygon


Curved brackets outside the sharp ones indicate that that particular part of the command is optional, and need not always be included.


4.2 USE WITHIN PROGRAMS


Any of Stargraph's commands may be used within a BASIC program, with no restraint on how they are used.


One fact that you should be aware of, however, is that when BASIC encounters a '*' command (e.g. *PRINT or *CIRCLE 640,512,300 ) any commands following it will be ignored. Also, BASIC ignores '*' commands which follow a colon (:). Therefore, '*' commands must be on their own in a line. Normal BASIC lines can still have more than one statement in them, but commands may be ignored when there is a '*' command in the line.


4.3 ABBREVIATIONS


Any command name that Stargraph recognises may be abbreviated by a dot ('.'), to save time when typing. However, abbreviations must be long enough to distinguish the command from another similar one.


For example, to get a list of Stargraph's commands, you may type:


*HELP STARGRAPH


or *HE. STARG.


or even *H.S.


and to draw a circle, you could type:


*CIRCLE 200,200,50


or *CIR. 200,200,50


However, if you wish to print the current screen to a printer, then you could not use '*P.', because *PAINT and *POLY also start with 'P'. In this case, the minimum abbreviation would be '*PR.'.


4.4 VARIABLES


Variables may be used with Stargraph's commands, but they may only be one of the resident integer variables. If you are unsure what these are, then you should consult the User Guide.


4.5 MEMORY USAGE


Stargraph must reserve some of the Electron's memory for its usage, and does so by defining one of the function keys. So, to ensure correct operation of Stargraph, the user is advised to refrain from altering function key 11.


In all other respects, the Electron computer is not affected by the presence of Stargraph.


NOTE


STARGRAPH redirects the Operating System Write Character vector and so some commercial games may be affected by this. To overcome this, the ELKMAN by Slogger my be used to disable this or any other ROM.

5.
COMMAND DESCRIPTIONS


There now follows a detailed description of each of the commands that Stargraph offers.


5.1
*CIRCLE <X,Y> <radius> (</F>)


*CIRCLE is a command which will draw circles of any size very quickly, and without the trouble of having to write a program yourself.


<X,Y> 
.....
the coordinates of the centre of the circle.


<radius>
.....
the radius of the circle.


</F>
.....
the circle is filled to appear solid.


The colour of the circle will be that of the graphics foreground colour defined with BASIC's GCOL command.


You should bear in mind that the coordinate given will be the CENTRE of the circle, so some of the circle may be off the screen.


Examples:


 A short example program:


  10 MODE 1


  20 FOR R%=1 TO 500 STEP 25


  30 *CIRCLE 640,512,R%$


  40 NEXT R%


  50 END


 *CIRCLE S%,G%,100


 *CIR. 100,D%,G%


 *CIR. 200,300,20 /F


5.2
*ELLIPSE <X,Y> <Xs,Ys> (</F>)


The *ELLIPSE command will draw ellipses on the screen in the graphics foreground colour, at any size.


<X,Y> 
..... 
the centre point of the ellipse.


<Xs,Ys>
..... 
the horizontal and vertical size of the ellipse


</F> 
..... 
the ellipse will be filled solid


Unlike a circle, the radius of an ellipse varies considerably, and so the <Xs,Ys> value actually refers to the minimum and maximum radii of the ellipse.


Unless a *SPIN command has been performed, the 'Xs' part of the command is the horizontal radius, and the 'Ys' part is the vertical radius.


Examples:


  *ELLIPSE 640,512,300,100


Draws an ellipse at the centre of the screen, 600 pixels high, by 200 pixels wide.


  *ELL. 200,200,X%,Y%


Draws an ellipse at (200,200), with variable size, in normal lines.


Note the minimum abbreviations is '*ELL.', since *EXPAND also starts with 'E'.


5.3
*EXPAND <X,Y> <X,Y>


The *EXPAND command is one which will alter the coordinates of the screen, so that a new system of coordinates may be used. A use of this could be to, say, enlarge a graph. If the graph on the standard screen was too small to be seen properly, then the *EXPAND command could alter the screen coordinates so that, when the graph was redrawn, it would be larger.


<X,Y> .....
The coordinate values of the bottom left corner of the screen.


<X,Y> .....
The coordinate values of the top right corner of the screen.


Normally, the point (200,200) on a standard screen would be in the bottom left region of the screen. After the command:


          *EXPAND 0,0,400,400


the point would be in the centre of the screen, and after the command:


          *EXPAND 0,0,300,300


the point would be in the top right region of the screen.


Due to the limitations of BASIC, the boundaries of coordinate axes in a *EXPAND command are between -31000 and 31000.


Examples:


  *EXPAND 0,0,300,300


  *EXPAND -100,-300,496,123


  *EXP. X%,Y%,S%,R%


Note that the minimum abbreviation of the command is '*EXP.' since the command '*ELLIPSE' also starts with 'E'.


5.4
*FILL <X,Y> <col>


The *FILL command will set the computer filling an area of the screen with lines of the colour specified, starting at the point X,Y.


  <X,Y> ..... the starting point of the paint

  
  <col> ..... the colour of the filled area.


The fill command will fill the part of the screen bounded by lines already drawn on the screen. The computer scans left and right until it finds a colour on the screen different to the one it is currently at, then draws a line joining the two points. The computer continues to move around, drawing lines until it has filled up all the gaps it can, in the same way that water in a tray will fill up objects placed in the tray.


The *FILL command will fill any shape on the screen, as the demonstration program in section 6 shows.


Examples:


*FILL 990,137,15 
....
start filling at (990,137), with flashing black/white


*FILL X%,R%,13 
....
start at the point (X%,Y%), with flashing magenta/green


Note that the minimum abbreviation is '*FIL.'


5.5
*PRINT (<filename>) (</WDT>)

*PRINT 
...
Copy the contents of the screen to a printer.


*PRINT filename 
...
Copy the contents from a file of a previously saved screen (see *SSAVE)


*PRINT /WDI 
...
Copy the contents of the screen to a printer but with the following effects:


W...Will produce a print which is one and a half times the normal width


D...Will produce a print which is twice the normal height


I...Will print black as white and white as black


NOTE that the WDI can be used individually or in any combination and also that WD together will produce as true an image of the screen as is practically possible.


This command will copy the contents of the screen to a printer in any graphics mode (i.e. Modes 0-2, 4-5).


Because coloured ink is not normally available on printers, the colours on the screen are coded to form patterns of dots, giving each colour its own texture.


The *PRINT command will work on printers provided that the printer supports graphics and also that the STARGRAPH is programmed for that particular printer. If you are in doubt then you should consult the manual supplied with the printer and compare this with the version of STARGRAPH.


Example:


 *PRINT


 *print SCREEN1


 *PR. /WD


Note that the minimum abbreviation is '*PR.' because *POLY also begins with 'P'.


5.6
*POLY <X,Y> <Xs,Ys> <sides> (</F>)

The *POLY command is one which will draw polygons of any size, anywhere on the screen.


<X,Y>
..... 
the coordinates of the centre of the polygon.


<Xs,Ys>
..... 
the horizontal and vertical sizes of the polygon.


<sides>
..... 
the number of sides to the polygon.

</F>
..... 
the polygon will be filled to appear solid.


The polygon will be drawn in the graphics foreground colour, as set by the BASIC's GCOL command.


The <Xs,Ys> part of the polygon refers to the horizontal and vertical sizes of the polygon. If the *SPIN command has not been used, then the 'Xs' part will be the horizontal, and the 'Ys' part will be the vertical.


The number of sides of the polygon has been limited to 31, because the polygon looks the same as a circle at higher values.


Like all other effects, the polygon will be affected by the SPIN command.


Examples: 


*POLY 640,512,100,100,3
.....
draw a triangle in the centre of the screen


*PO. 100,100,50,300,6
.....
draw a hexagon in the lower left-hand corner of the screen


5.7
*SPIN <X,Y> <angle>

This command will modify all further output to the screen, by making it appear to have been rotated through the angle specified, about the point <X,Y>.



<angle>
.....
the angle through which the screen is spun



<X,Y>
.....
the point about which rotation takes place


All further output to the screen will be modified so that, for example, if a command '*SPIN 90,640,512' is issued, then a line from (640,512) to (1000,512), which would normally be horizontal from the centre of the screen, would be vertical from the centre of the screen.


The effect of the *SPIN command may be cancelled by issuing a *SPIN command with no parameters.


Examples:


*SPIN 640,512,30


*SPI. A%,300,Y%


*SPIN


5.8
*SSAVE <fsp>

The *SSAVE command will save a screen, or part of a screen to either tape or disk, so that it may be recalled later to be edited, or it may be printed using the *PRINT command.


When saving a screen, Stargraph will save the contents of the current text window as defined by BASIC. Under normal conditions, Stargraph will save the whole screen, since this is the initial text window definition, but the area saved may be changed by using the VDU command in BASIC.


For more information on windows and their uses, please refer to Page 92 of the Electron User Guide.


Examples:


   *SSAVE "window"


   *SS. data


5.9
*SLOAD <fsp>

The *SLOAD command is one which will load a previously saved screen from disc or tape. The *SLOAD command will place the graphics data on the screen, starting at the top left corner of the current window.


If the current window is smaller than the original window saved, then any data that would appear outside the current window will be ignored. So, if all the data is required, then the current window should be made large enough to accommodate it.


If the saved data is smaller than the current window, then the data will appear as it was saved, i.e. as a block in the dimensions of the saved window.


Examples :


   *SLOAD "FRED"


   *SL. "screen1"


5.10
*TEXT <str> <X,Y> <Xs,Ys>

The *TEXT command is a routine which will print the string specified in the command line at the position <X,Y> with a size of 'Xs' horizontally and 'Ys' vertically in the current graphics foreground colour.


<str>
.....
The text to be printed.


<X,Y>
.....
The position of the bottom left corner of the text on the screen.


<Xs,Ys>
.....
The horizontal and vertical size of the text.


Text can be any colour and any size, and can even be multi-coloured, by using the GCOL options in BASIC.


By using the *SPIN command, overleaf, text can also be at any angle.


There is a limit of 248 characters in the string, but the larger the text, the fewer characters will be visible on the screen.


Examples:


*TEXT "Hi there",640,512,20,20

*TEXT "Chris wrote this",X%,Y%,10,P%


*TE."ha ha ",A%,A%,0,0


Note that string variables may not be used in the *TEXT

6. 
PROGRAM EXAMPLES


Program 1 : *SPIN and *ELLIPSE


   10 MODE 4


   20 FOR X%=0 TO 360 STEP 5


   30 *SPIN 640,512,X%


   40 *ELLIPSE 700,512,150,100


   50 NEXT X%


   60 END


Line 10 
selects screen mode 4, giving a high resolution, but with only two colours


Line 20 
sets up a variable which will control the angle that the screen is spun through


Line 30 
spins the screen output, by the angle X%, at the centre of the screen


Line 40 
draws the ellipse slightly off centre of the screen, to give a good effect when spun


Program 2: *POLY and *FILL


   10 MODE 1


   20 FOR S%=50 TO 500 STEP 100


   30 *POLY 640,512,S%,S%,5


   40 T%=S%+560


   50 C%=(S% MOD 3)+1


   60 *FILL T%,512,C%


   70 NEXT S%


   80 END


Line 10 
selects screen mode 1

Line 20 
gives the polygons a variable size ranging from 50 to 500

Line 30 
draws the polygon

Line 40 
sets the position of the start of the fill

Line 50 
sets the colour of the fill

Line 60 
starts filling


Program 3: *EXPAND

  10 MODE 4


  20 FOR S%=1000 TO 3000 STEP 50


  30 R%=-S%


  40 *EXPAND R%,R%,S%,S%


  50 *CIRCLE 0,0,300


  60 NEXT


  70 END


Line 10  Sets screen mode 4

Line 20  )


         ]- Set the size of the screen


Line 30  )


Line 40  Expands the screen


Line 50  Draws a circle of a FIXED radius


Program 4: *TEXT

  10 MODE 2


  20 FOR S%=23 TO 5 STEP -2


  30 GCOL 0,RND(6)


  40 Y%=S%*40


  50 *TEXT "LARGE TEXT",0,Y%,S%,S%


  60 NEXT


  70 *SPIN 700,100,-60


  80 *TEXT "AT AN ANGLE",700,100,10,10


  90 END


Line 10 Sets screen mode 2

Line 20 Sets up the size of the text

Line 30 Selects a random colour

Line 40 Calculates the vertical start of the text

Line 50 Prints the text

Line 70 Spins the screen

Line 80 Prints more text


Program 4: *PRINT

   10 MODE 2


   20 FOR X%=160 TO 1120 STEP 160


   30 C%=X% DIV 160


   40 GCOL 0,C%


   50 *ELLIPSE X%,863,80,160 /F


   60 NEXT X%


   70 FOR X%=1120 TO 160 STEP -160


   80 S%=X%/160+2


   90 C%=S%-2


   100 GCOL 0,C%


   110 *POLY X%,543,160,160,S% /F


   120 NEXT X%


   130 GCOL 0,7


   140 *TEXT "*PRINT",0,200,26,16


   150 *PRINT


   160 END


Line 20 
gives the ellipses a variable horizontal coordinate

Line 30 
sets up the colour of the ellipses

Line 40 
sets the colour

Line 50 
draw the solid ellipse

Line 70 
gives the polygons a variable horizontal coordinate

Line 80 
sets up the colour and number of sides of the polygons

Line 90 
draw the solid polygons

Line 120 
writes the function

7. 
ERROR MESSAGES


The following is a list of errors that may be encountered when Stargraph is used. Also shown is an explanation of the error, and why it occurred.


Message, Explanation


Bad Number


A variable was given in an instruction which Stargraph was unable to evaluate


Number Too Large


A number given to Stargraph was too large for it to handle


Bad Scale


Unsuitable parameters were used in an expand command


Not Graphics Mode


The *PRINT command was issued in Mode 3 or Mode 6


File not found


A *SLOAD command was issued for a non-existent file


End of file


The end of a file was prematurely reached during a *SLOAD command


Number of sides


An attempt was made to draw a polygon with more than 31 or fewer than 2 sides
8. COMMAND SUMMARY
PAGE
*CIRCLE 
Draw circle. 
8
*ELLIPSE 
Draw an ellipse. 
9

*EXPAND 
Alter the coordinates of the screen. 
10

*FILL 
Fill an area of the screen with colour. 
11

*PRINT 
Dump screen or file to printer. 
12

*POLY 
Draw polygon. 
13

*SPIN 
Spin all further output to the screen. 
14

*SSAVE 
Save a screen to disk or tape. 
15

*SLOAD 
Load a previously saved screen. 
16

*TEXT 
Print enlarged text. 
17

PAGE  
9

