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INTRODUCTION SECTION 1

INTRODUCTION

This manual defines how an IMAGEM Graphic Video system can be pregrammed to produce the
required displays.

The IMAGEM Grapric Video system consists of a single module. One or more modules can be
rlugged into the central highway of o suitable GEMS0 Controiler (such as a GEMB0.310 series). The
Graphic Video system accesses the controller's data tables both for data for display and for control
information which determines the required display. The display is specified by user-defined formats
which contain textual, numeric, presentation and control information. Up to four formats can be
displayed on each IMAGEM video system independently of any displayed on other IMAGEM video
systems in the same subrack. The formats themselves are held in a battery-supported memory or
EPROM on the central highway, and are common to all IMAGEM videc systems in that subrack. The
system is designed to be self-contained, and needs no support other than « siandard GEMS0
programming unit {either a Portable Programmer or a System Programmer!.

An alternative programming system is available, known as GEMESYS, which comprises a software
disc ard a cable io connect a p.c. to the host controller,

This mannal describes, in detail:
- The language specitying a format.
- The overation of the Format editor used to enter this format into the system,

- The operation of the Character editor, which allows the in-built default character set to ke
extended or modified.

- Support facilities for archiving {tape/disk load dump verity).
- Documentation {(format and character set print-cut).
- Interncl administration (system set-up and format copy delete).

- The background and user-initiated test facilities.

OVERVIEW

Pixels

The dispiay area of a Video Monitor screen when used with an IMAGEM Graphic Video system is
divided into over a quarter of a million picture cells, known as pixels. These are arranged in an
array 560 pixels wide by 448 pixels high.

To reference a particular pixel, its X and Y co-ordinates must be given. The origin is normally the
pixel at the bettom left-hand corner of the screen with co-ordinates 0,0. The co-ordinates of the pixel
at the top right-hand corner of the display area are therefore 35%,447. However, reference can be
made to notional pixels which are outside the screen area using co-ordinates in the range up to -32
768 to 32 787.

Colours

Colours can be set up to be any one of 4036 possible combinations of shades of the primary colours
red, green and blue. Colours may also be set up to tlash, or to run through a repetitive sequence. On
any single display, up to 16 colour definitions may be used at the same time. These colour
definitions can also be varied dynamically by the program running in the controller.
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SECTION 1 INTRODUCTION

Formais

Any piciure displayed on the Video Monitor screen can be built up from up tc four formats. When
programming the definition of « format, detaus which are oulside the screen area cun also ke
inciuded. By using a WINDOW command, a particular rectanguiar area can be selected from what
has been defined to gppear on the Monitor screen,

When displaying mcre than one format on the screen at once which happen to overlap, any tormat
called by a higher L-tabie number will overwrite any fermat called by a lower L-table number where
it overiaps. Refer to Section 3, System Interface.

If the formats being displayed at any particular time do not fill the complete area of the screen, the
unfilled area continues to display whatever wus previously called up. This could, when first using
the system, be part of the GEMB0 default format.

Using easily remembered English keywords, the IMAGEM Display Language {see Section 4) allows
you to define formats. Apart irom instructions affecting the presentation fe.g. sizes and coloursi, the
tormats normally consist of text lincluding both letters and numbers), and graphic constructions.

Characters

Text can be constructed from up fo 224 different types of character. Of these, 96 are already set up to
the ASCII (ISO-7) set, and the remaining 128 are blank. The character editor {See Section 7) can be
used to add personal special characters and. if required. to re-define any of the standard set.

The SIZE command allows you to display any of the 224 characters available in enlarged sizes. For
SIZE | (the default condition}, characters are made up from an array of pixels, 7 wide by 14 kigh.
Using the SIZE command, they can be displayed several times as large. If desired, the size in the X
and Y directions can be increased independently.

Graphic constructs

Using the DRAW command, straight lines, circles, and arcs of circles can be drawn. If a closed
outline of some special shape is created, the FILL command can be used to colour it, cross hatch it,
etc.

Functions

Where o particular shape or symbo! occurs several times in a format, or is repeated in different
formats, instead of writing out the same section of program several times, it can be defined as a
function.

Any function set up must have a name. For example, a function called VALVE could be defined to
draw a valve symbol: a function called HOPPER to draw a hopper symbol; and so on. Pre-defined
functions included in the language are TRIANGLE and RECTANGLE.

Control

Conditional operators can be used in format and function definitions. For example, using the
IF. THEN FLSE construct, the colour of a bar in a bar chart can be arranged to change when a
number exceeds a given value, or change the colour of a valve depending on whether it is turned on
or off.

Mathematics

As well as allowing simple decision making, IMAGEM Display Language allows you to perform
mathematics. Values taken from the main GEMB0 Controller's data tables can therefore be suitably
manipulated before being displayed, or manipulated values can be used in decisions affecting the
presentation of the display.

4] IMAGEM Graphic Video Programming Manual Issue >



INTRODUCTION SECTION 1

In the same way that functions can be written for repeated grophical constructions, mathematical
functions can alse be written for calculations which otherwise would have to be written out several
times. Pre-defined functions inctuded in the language are SIN and COS. If necessary, functions can
be delined whicn inciuce both mathematics and graphics constructions.

Cther features

The SCALE command allows the cverall scale of formats to be altered, sc that zooming in can be
cltected to enlarge particvlar areas of the display. SCALE interacts with the SIZE command for text,
so that text can be made invisible at reduced scale. but visible when the scale is increased lo show
more detail.

By re-deifining which pixel is the origin of o format with the ORIGIN command, the display can be
shifted so that something that was previously off the edge of the screen can be made to appear.

[ssue 3 IMAGEM Graphic Video Programming Manual 7
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GETTING STARTED SECTION 2

As this manual is about programming, it is assumed that the IMAGEM Video system has been
correctly irnstalled and connected to a suitabie colour Monitor. It is also assumed that Video number
0 zero! ‘s io ze used. If *his s no! s0, references ‘o LI should ze inierpreted as L4, LB or Li2
corresponaing to Videos 1, 2 or 3.

Oun power up, a defauit format consisting of GEMSG and a rotating coloured vector should be
displayed. 1f this is not so, a hardware or nstallation fault is indicated and this must be corrected
betore any further progress can be made, In addition, the default format displays the Video number,
which should match the Video in use, in the bottom left-hand corner.

It the display appears correctly but rolls up or dewn, it is an indication that the leld rate expected
by the monitor is incompatible with that being generated by the IMAGEM video. Check the
compatibility of the monitor. (Field rate 75Hz2)

After a few seconds, the video system will aitempt to display the formats specified in the controller
locations L0 to L3. This can produce one of three effects:

a) The detault formet continues to be displayed
This indicates that L0 te L3 are all zero.

b} A display appears on the Monitor
This indicates that a valid tormat has been specified in L0 to L3,

cl INVALID FORMAT flashes on the Monitor
This indicates that LG ta L3 contain the number of one or more iormats to which the video
can find no reference.

In the case of b) or ¢, connect the Programmer ‘o the controller, halting it if necessary, and write
zero to LG to L3, Condition o) should now apply.

Now connect the Programmer to the front panel port of video number zerc and initiate the display of
the video main menu. To do this, follow the screen prompts to get to the Programmer’s initial menu,

if it is not already there, then press:

The space bar and the ‘7' key on a Portable Programmer
The '2' and '4' keys successively on a System Programmer.

The IMAGEM Graphic Video main menu, as shown below, should be displayed on the Programmer:-
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SECTION 2 GETTING STARTED

This offers a choice of nine options. Press key '1' to select the 'Self-test and Set-up' option. A further
menu is displayed as tollows:-

Set for 80 Fields per Second

Eﬁté;mc:l Store:__--i. st
 Clear Extermal Stare

. Change Field Rate:
 System: Summeny -«

PLease Press Req_'{;irec:iiﬂpiion £

Note...This menu displays at the top. the field rate for which the Video system is currently set {80
fields per second in the above examplel. This message is for compatibility with earlier Imagem
systems and does not have any specific meaning. The field rate is set at 75Hz and cannot be
changed by the user.

Pressing ‘4 {System Summary! will display a list of the formats stored in the system. This list could:

a) be empty

b} heve a number of formats listed
c) have many error messages displayed, or the video monitor could display a solid magenta
screen.

In the event of (¢), the external store has not been configured for use with Graphic Video. To do this,
press the space bar. This will display the previous menu, from which option '2' {Clear External Store)
should be seiected. The system asks for confirmation of the choice, which is done by pressing the 'Y’
key. Verify that the store has been cleared successfully by pressing '4’ to again display the list of
stored formats, which should now be empty.

From the list of stored formats, mentally select an unused format number {in the range 1 to 32 767
and then press the space bar, to terminate the summary listing, followed by R' to Return to the
Video main menu.

The system is ready to accept a triai format. To do this, press 2' {Edit Format or Function). The
monitor display clears and is replaced with a simple IMAGEM message. The next prompt asks, via
the Programmer, for a format number or function name to be entered.

Note..Requests to 'Enter this or that' are made in many places in the Grophic Video system. To do
this, type in the answer terminated by a 'Carriage-return’ {CR) or 'Line-teed’ (LF). Prior to either of
these terminating characters, characters in error can be deleted by using the 'Rub-out' key.

Type in the mentally selected format number, followed by CR or LF. This should result in the
message "NEW FILE" followed by the Editer prompting character (>).
Now type in:

I

FOREGROUND RED
BACKGROUND CYAN
WINDOW 0.0,559,447
SIZE 2

"HELLC WORLD"

Terminate this with a double press of the 'Escape’ (ESC} key {(which will be shown on the screen as
two '$' characters). A further prompting character should be displayed on the Programmer screen,
and ‘HELLG WORLD' should appear on the Monitor, together with a cursor made of two crossing
dotted lines positioned at the end of the text.
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GETTING STARTED SECTION 2

Note..The cursor is not part of the format, but is generated by the Format editor as an aid to editing
more complex formats.

This iformat car now be siored for fumure use by pressing the E key, ioliowed by o double press of
the ESC key. The display now returns !o the Videc main menu on the Programmer, and the initial
default format is displayed on the monitor. Pressing 'R' terminates the video editing session and
returns ic the Programmer's own menus. By moving the Programmer s lead to the controller's front
panel port, it should now be vossible to display the format by writing its number to L0, and clear it
again by writing zero to LO.

Further trial formats can be generated in a similar way by entering:

- different text strings

- different vaiues {in the range 1 ‘o 15} iollowing the SIZE command

- different colours {rom the delauit set :BLACK, RED, GREEN, BLUE, CYAN, MAGENTA, YELLOW,
WHITE or GREY)

If pioblems are encountered while within the editor then, in response to the prompting character,
press the 'Q' key, followed by a double press of the ESC key. Cornfirmation of Quit action will be
requested. A response of Y' returns the display ‘o the video main menu. If the menu struciure
becomes difficult to foilow, a specific choice is offered which enables a return to the next higher
level menu, or the ESC key can be used to abort any 'Enter this or that' message.

It should not be necessary but, as a last resort, the programming lead can be disconnected. The
IMAGEM Graphic Video system monitors the activity on the front panel port, and automatically
resets itself if disconnected from the Programmer for more than cne second. By re-inserting the
programming lead and following the Programmer prompts, it is possible re-enter the video main
menu,
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SYSTEM INTERFACE SECTION 3

MEMORY

Video formats are stored in battery-supported memory or EPROM modules on the central righway.
This memory will ke referred to as the external store. When a format is called up for display or for
editing. it is copied irom external store into memory on IMAGEM. this on-beard memory being
referred to as the internal store.

The external store is divided into separate puges, each capable of storing 16K bytes, Anything from 1

up to 34 pages will be available depending on the particular contreller being used. When a format is
called up. it is copied from the external store into the interrnal store within the IMAGEM video.

CALLING UP FORMATS FOR DISPLAY

Controliers capable of supporting Video facilities contain an L-table whose size matches the number
of separate IMAGEM moduies in the system, with four locations allocated to each module as follows:-

Video number First Second Third Fourth
formet format formet format

0 L0 L1 L2 L3

I L4 LS L6 LY

2 L8 L3 L10 L1l

3 L12 L13 Li4 L15

To display « format, its number should be placed in one of the L-table locations allocated to the
video on which the format is to be displayed.

Up to four formats can be requested for simultaneous display by one video. These formats may or
may not overlap, depending on their sizes. If mere than one format is called up. the one requesied in
L0 {or L4, L8 or L12 for Videos 1. 2 or 3} will be built up first, overlayed by that requested in L1 (or LS,
ete.), further overlayed by that in L2 and then by that in L3. If any L-table location contains zero. it
will be ignored. Only if all four locations associated with a given video contain zero is the default
format displayed.

HOW DISPLAYS ARE BUILT UP

The IMAGEM Video systern contains two screen bufiers. One is used for the current display output,
while the other is used for building up the next display. Once dil formats for a given Video have
been processed, then the two buffers are interchanged in the next interval between screen refreshes,
thus giving ¢ clean picture update.

Whenever the two buffers are interchanged, the IMAGEM Video system increments the contents of
L16, L20, L24 or L28 (corresponding to Videos 0, 1. 2 er 3 respectively). to enable the controller to
monitor the activity of the video. In addition, the state of the 'Active’ light on the front panel of the
IMAGEM meodule is changed, giving o visual indication of the display update rate,

To build up the next display, the Video system works as follows:-

First, it reads the lowest L-table location for the particular video {e.g. LO for Video number 0} to find
the tirst format number required. It copies the format definition of this number from external store
into internal store, and processes it. Working through this definition from beginning to end, IMAGEM
sets up data in the buffer memory for the colour of every pixel referenced by this definition. The data
for any pixels that are unatiected by the format definition remain unchanged.

Next, the process is repeated for the second, third and fourth formats for the particular video.
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SECTION 3 SYSTEM INTERFACE

Consequently, while a display is being built up, the data for the colour of any pixel can be altered
several fimes, as the data may be overwritter by:

- Lazer commuands in any format definition overwriting data set up by earlier commands.
- Later format definitions overwriting data set up by earlier format definitions.

The igct that, while format definitions are being processed. pixei data is being altered several times
makes ne difference to the display. Only when the last format definition has been processed and the
whole of the display has been built up are the buifers interchanged. The pixel colour data used for
the display on the video monitor therefore conly consists of the finai versions of data after all
processing is complete.

PICTURE FREEZE

Picture updating can be frozen by writing -1 to L0, L4, L8 or L12 as appropriate. When this is done,
options 2 to 3 inciusive cannct be selected from the IMAGEM video main menu, Te re-request
updating, a pesitive value must be written to the appropriate L-table iocation. When this is done, the
contents of L16, L20, L24 or L28 as appropriate will be re-set to zero,

.

SELF-TEST

On the IMAGEM module front panel, a second light (the 'O.K. !ight}) is normally illuminated. If the
internal self-test routines detect a problem, o fault number is written to the Video's F1 location, and
the light is extinguished, For further details, see Section 11, Test Facilities.
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IMAGEM DISPLAY LANGUAGE - INTRODUCTION SECTION 4

OVERVIEW

Tris Section describes the IMAGEM Display Language. It gives various examples of programming
format and function definitions, and introduces the various commands.

Once some of the examples have been tried and a little experience gained n programming the
IMAGEM Graphic Video system from reading this section. Section 5 will be found useful Section 5 is
a reference section, giving details of every keyword in the Display Language, along with notes on
topics such as Separators’, arranged in ciphabetical order for easy access.

INTRODUCTION
Look again at the simple example given in Section 2. "Getting Started ™.

I

FOREGROUND RED
BACKGROUND CYAN
WINDOW 0.0,558,447
SIZE 2

"HELLO WORLD"

Before this could be keyed in, Option 2. Edit Format or Funetion, had to be selected from the Graphic
Videc menu to select the Format Editor. Full details of ail the Format Editor commands are given in
Section B of this manuegl, The 'I' in the first line is one of these commands. It teils the Format Editor
that what follows will be Display Language commands which are to be Inserted into the memory on
the IMAGEM module. This is referred to as 'internal store’ so as not to confuse it with the memery on
the separate RAM memory modules in the subrack that provide the ‘external store'. See Section 3.

After the Insert commaund to the Format Editor, the next five lines in the example consist of Display
Language commands.

Note...Every line keyed in must terminate with a Line Feed (LF) or Carrlage Return (CRL Tt is
assumed that each line is terminated in this way, and the LF or CR keystrokes will not be shown in
any of the examples.

Each of the first four lines of program consists of a keyword f{foliowed by o name or some figures.
The keywords in this example are therefore the words FOREGROUND, BACKGROUND, WINDOW and
SIZE. These words can be keyed in as either upper case {capital letters! or lower case (small letters).
However, in this secition they will always be shown in upper case so that they stand cut from any
descriptions of their use.

The first line oif program is ¢ FOREGROUND command. This sets the colour of any characters, lines
or other graphic figures that commands later on in the program call up. In this example, these will
be RED, one of the named colours in the default set. A list of the names of the default set of colours
is given in Section 5 under the COLOUR command.

The second line of program is a BACKGROUND command. This sets the background colour of the
window defined in the next line as CYAN which is the name of anocther colour out of the default set
of colours.

The third command uses the WINDOW keyword. This command sets the size of the area of the
screen inte which the format is to hit. Positions on the screen are defined by XY co-ordinates. The
bottom left-hand comer iz the orlgin with <o-ordinates 0,0, and the top right-hand corner has
co-ordinates 558,447, With « WINDOW command, the co-ordinates given must be of two diagonally
opposite comers of the window area {which is always rectangular). In the example, this line of
program sets the size of the format to be equal to the whole area of the screen.

The fourth line of program 1s a SIZE command. SIZE 2 means that any characters displayed will be of
double size, i.e. double height and double width.
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SECTION 4 IMAGEM DISPLAY LANGUAGE - INTRODUCTION

The fifth and last line of this short format definition has no keyword. It just consists of text within
quotes. Any characters appearing in the program within quotes are displayed on the video monitor.
As there is no command to tell the system whereabouts it must appear. the text in this instance wiil
appear in the top leit-hand corner of the screen.

Having completed this simple format definition, the Format Editoer must be told that command
insertion is complete. This is done pressing the 'Escape' :ESC) key twice. The result of the format
definition is now dispiayed on the monitor screen. Also, another editor prompt symbol (>} is
disvlayed on the Programmer, showing that it is ready ‘o accepi further Format Editor commands.

KEYING IN FORMAT AND FUNCTION DEFINITIONS

In general, long keywords can be abbreiated to the first three characters. Exceptions are the
keywords FOREGROUND and GETCHAR. which must not be shoriened to less than FORE and GETC
because the Display Language also contains separate keywords FOR and GET. However, it o format
definition that has been saved in external store is subsequently recalied, it will be displayed with
the keywords spelit out in full.

More than one command can be keyed in on a line. However, on recalling a saved format definition,
it willi be displayed with one command per line. Therelore the previous example could have been
keved in as follows:-

IFORE RED BAC CYAN WIN 0,0,558,447 SIZ 2 "HELLO WORLD"

but when recalled it would give a display on the Programmer as listed previously lexcept, of course,
for the leading I, as this was a format editor command and not part of the format definttion).

CURSOR MOVEMENT

In the example, the text encleosed in quotes in the program was displayed in the top left-hand corner
of the video monitor screen. Unless instructions in the program are given to the contrary, the system
always starts any text in this position,

However, the writing position can be moved on the screen with the MOVE command. The MOVE
commuand requires XY co-ordinates to place the current writing position wherever it is required on
the screen. This XY position corresponds to the bottom left-hand pixel of the first character. If the
program is modified as below:-

FOREGROUND RED
BACKGROUND CYAN
WINDOW 3 0 559 447
MOVE 205 210

SIZE 2

“HELLO WORLD"

the 'HELLO WOQORLD® text will appear approximately in the centre of the screen.

Note... In the previous example, commas were shown beitween the co-ordinates in the WINDOW
command, whereas this time spaces are shown, and also a space between the XY co-ordinates of
the MOVE command. In fact, the system accepts either and semi-coions can also be used. For more
details, see the item on Separators in Section 5.

EDITING FORMATS

So far, only setting up a new format has been described. What it is obviously necessary to know now
is how to modify an existing format. e.g. how to insert the extra command 'MOVE 205 210" into the
original example format.

As this section is primarily concermned with the Display Language, editing will be covered only
briefly. Full details of the Format Editor and the commands available are given in Section 6, which
may be referred to as necessary.
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IMAGEM DISPLAY LANGUAGE - INTRODUCTION SECTION 4

The W, (Window Mode! command provides a more convenient mode of editing with System
Programmers only. With the exception of this command all the format editor commands can be used
in the same way for both Pertable Programmers and System Programmers

Wit either 'ype of progremmer. seiect Option 2 :Edir Format or Functioni from the video main menu.
Next, xey in the number of the format to be edited, followed as always by a CR or LF {carriage return
or line feed). After this, the format editor prompt character (/> } is displayed.

EDITING WITH THE SYSTEM PROGRAMMER IN WINDOW MODE

Press W then press ESC (Escapel twice to enter the Window Mode. The format definition will be
displayed cn the Programmer screen. If it is required to insert an extra command, using the vertical
and horizontal arrew xeys, move the current writing position te the required position. Then simply
type in the extra cemmand. Use the RUB OUT key when correcting any errors., When inserting is
complete, press ESC once.

It the insertion nas been carried out correctly, the results of the revised format definition will be
displayed on the Videe Monitor screen [f an error has been made so that the compiier cannot
understand what has been keved in, an error message is displayed on the programmer screen. In
this case, press the space bar, continue editing, and then press ESC again. Once the formert
definition is displayed without any compiler error messages, press ESC again.

EDITING WITH THE PORTABLE PROGRAMMER

As mentioned above, editing can also ke carried out in this way with a System Programmer, but the
Window Mode of editing is generally more convenient.

Once the editor prompt character is dispiayed, the pointer must be set to the place in the pregram
where an insertion is to be made. Usuaily, the quickest way to move the pointer is to tell the editor to
find the last command, or section of command, immediately prior to where the insertion is o be
made, using the F (Find) command.

Taking the original example, to insert the MOVE command, the editor command F447 could be used,
foliowed by pressing ESC twice. This would tell the editor to find the characters "447' at the end of
the WINDOW command {since 447 does not appear anywhere else in the program), and the pointer

would be left at the end of the line. To insert the extra command, use an I {Insert] command thus:
IMOVE 205 210, followed by an ESC.

[f everything is satisfactory, the results of the modified format definition will appear on the Video
Monitor screen. lf, after the ESC, an error message is displayed, something uninteliigible to the
compiler hus been keyed in. In this case, press the space bar to continue. In order to see where the
mistake has occurred, key BIOCT followed by twe ESCs. This tells the editor to Type (T) to your screen
fie. list it out as a display) up to 100 lines of program, starting from the Beginning (B), The program
can then be inspected to locate the error. Use the F (Find} command again to get the pointer to the
right place for inserting cr deleting, and use the ! or D commands respectively. See Section 5 for
more details.

Once the format is displayed correctly without any compiler error messages, press ESC again.
Ancther editor prompt character (' >') should be displayed on the programmer screen.

SAVING THE REVISED FORMAT DEFINITION

With either type of programmer, press E {for Exit) then press ESC twice. This causes the revised
version of format to be saved in exiernai store, where it overwrites the previous version of the format
definition of the same number.

If a copy of the particular format is required. do an E followed by a new format number then press
ESC twice. This saves the modified version under the new number. leaving the format definition of
the original number unchanged.
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DRAWING LINES

To draw a line. start by using a MOVE command te set the current writing position to where the line
‘s to start. Then, use the keywora DRAW iollowed by the XY co-ordina*es of where the line is to
finish. For instance:

FOREGROUND RED 200,200
BACKGROUND BLUE ) S
WINDOW 9 0 559 447
MOVE 100 160
DRAW 200 200

A line will be drawn at 45 degrees trom pixel 1C0.1C0 to pixel 200,200, with a single pixel thickness. [f
a thicker line is required, use the SIZE commard, which has already heen mentioned for text
character sizes. Thus, if a line thickness of 5 pixels is required, put in a SIZE 5 command before the

DRAW.

Once the line is drawn, the current writing pesition wiil be set at the end of the line ready for
drawing another line. Thus, i a iriangle outline is required with line thickness 5 pixels, the
instructions could be:

FOREGROUND RED
BACKGROUND BLUE
WINDOW 0 0 558 447
MOVE 100 100

SIZE 5

DRAW 200 200
DRAW 300 190
DRAW 100 100

As well as drawing straight lines, DRAW can alse be used to produce circles or arcs of circles, using
the keyword VIA followed by the XY co-ordinates of a point to be passed through. The following
commands would produce a semicircle on the same base as the previous iriangle:

FOREGROUND RED
BACKGROUND BLUE
WINDOW 0 0 559 447
MOVE 100 100

SIZE S

DRAW 300 160 VIA 200 200
DRAW 10C 100

To produce a complete circle, the end point of the line given in the DRAW command needs to be the
same as the starting point, and the pixel the line goes through must be o diametrically opposite
point. Thus, to turn the semicircle of the previcus example into a full circle, the following could be
written:- - . “

FOREGROUND RED
BACKGROUND BLUE
WINDOW 0 0 559 447
MOVE 100 100

SIZE 5

DRAW 100 100 VIA 300 100

Consider a quarter circle. The problem is that, without doing a few calculations, the point through
which the arc should pass will not be apparent. The method is to specity two adjacent pixels at the
end. Thecretically. there will be fractionally more than a quarter of a circle, but in practice the
difference will not be noticeable. Thus, to get a quarter circle which follows, to «ll intents and
purposes, the same line as the circle of the previous example, the following could be wntien:-
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FOREGROUND RED
BACKGROUND BLUE
WINDOW 0 ¢ 559 447
MOVE 103 1C0

SIZE S

DRAW 2CC 260 VIA 199 200

100,100

Thus, to draw a rectangular outline with rounded corners, the following could be written:-

FOREGROUND RED
BACKGROUND BLUE
WINDOW 0 G 559 447
MOVE 100 110

SIZE 3

DRAW 103 120

DRAW 119 200 VIA 109 200
DRAW 280 200

DRAW 300 130 VIA 360 181
DRAW 300 110

DRAW 290 100 VIA 291 100
DRAW 110 100

DRAW 142 110 VIA 100 108

RELATIVE MOVE AND DRAW

In some cases, it may be more convenient to use the relative move and draw commands BMOVE and
RDRAW. These work in exactly the same way as MOVE and DRAW, except that the figures given
with these commands are not X.Y co-ordinates, but changes in co-ordinates, Thus, another way of
drawing the triangular ocutline shown on the previous page would be with the format definition
below:-

FOREGROUND RED
BACKGROUND BLUE
WINDOW 0 0 559 447
MOVE 100 100

SIZE 5

RDHAW 100,100
RDRAW 100,-100
RDRAW -200.0

Think of the figures after an RDRAW or RMOVE as meaning 'Right.Up". Thus, in the last command,
the current writing position has moved 200 ieft (because of the minus sign) and kept on the same
level :Up nothing).

Nete..Commas or semi-colons must be used as separators. not spaces, between figures when the
second one is negative,

COLOURS

Other colours, listed in Section 5 under COLOUR (DEFAULT COLOURS), can be used in place of the
RED, BLUE and CYAN used so far. These include flashing colours. The colours listed are known as
the 'default set', which is already set up.

However, other coleurs can be delined with their own names, e.g.
COLOUR ORANGE 100.50.0

where the figures indicate the intensities of the primary colours red, green and blue {in spectrum
order), as percentages of their maximum brightnesses,
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For tlashing colours., a sequence of colour compositions can be strung together, but each, having «
fourth figure - the duration in tenths of a second. If the default colour REDFLASH flashes faster than

desired, it conid be re-defined as, lor example:
COLQUR REDFLASH 100,0.0,10;56,0.0,10

which would cause REDFLASH to give full brightness red for 1 second fie. 10 tenths of a second!
foiiowed by hall brightness red for | second, the cycie then being repeated. Althocugh COLOUR
commands can be placed anywhere in the format definitions, it is recommended to place them at the
start. For more details of colours and the COLOUR command, refer to the item in Section 5.

DRAWING SOLID SHAPES

It any closed cutlines have peen drawn, such as those in the examples cbhove on drawing lines, they
can be coloured solid by using the FILL command. This will biock them in, in the current
FOREGROUND coleour. Before doing a FILL, the current writing positicn must be placed, with a
MOVE, somewhere inside the outline. For instance, taking the exampie of @ complete circie:

COLOUR ORANGE 100,50,0
FOREGROUND ORANGE
BACKGROUND GREEN
WINDOW 0 0 559 447
MOVE 100 100

DRAW 100 100 VIA 2060 200
MOVE 150,150

FILL

Note..The outline must be closed. If there is a gap in the outline of only one pixel, the colour will
‘leak out' and flood the screen. Try the example above again with the DRAW command aliered to:

DRAW 100 98 VIA 200 260
Since the circle is incomplete (pixel 100,99 is missing), the FILL will leak out.

If the circle outline is required to be orange but the inside to be blue, the foreground colour must be
changed kefore the FILL. e.g.

COLCUR ORANGE 160,50,0
FOREGROUND ORANGE
BACKGROUND GREEN
WINDOW 0 0 559 447
MOVE 100 100

DRAW 100 100 VIA 200 200
MOVE 150,150
FOREGROUND BLUE

FILL

For drawing solid triangles and rectangles, the Dispiay Language includes the keywords TRIANGLE
arnd RECTANGLE. IMAGEM executes these faster than using the FILL command {i.e. the display can
therefore be updated laster). hence they should be used for preference where vossible. For a triangle
in the current foreground colour, it is only necessary to specify the co-ordinates of its corners (in any
orderl, e.q.
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FOREGROUND YELLOW
BACKGROUND BLACK
WINDOW 0 359 447

TRIANGLE 1CC,1$06:320,10C; 200,260

100,100 30{1}_:@;_10@;;,

As mentioned earlier, it doesn't normally matter whether spaces, commas or semicolons are used
between the figures; see the item on Separators in Section 3 for mcre details.

For a rectangle. the co-ordirates of two diagonally cpposite corners must be specified, It doesn't
matter which two, or in what order the co-ordinate pairs are gwen For example

FOREGROUND YELLCW
BACKGROUND BLACK
WINDOW 0 0 559 447
RECTANGLE 106,300;400,100

The rectcmgle command can only be used for rectangles which hcrue SldeS pardllel to the X cmd Y
axes, Le. parailel to the edges of the screen, If a solid rectangle is required at an odd angle, it is
quickest o build it from two triangles, e.q. . e _ .

FOREGROUND YELLOW
BACKGROUND BLACK
WINDOW 0 0 558 447

TRIANGLE 100,149;180,200:210,160
TRIANGLE 106.140;130.10¢:210,180

PATTERNS

For lines and aiso for colouring TRIANGLES, RECTANGLES, and other shupes blocked in with FILL,
selected peaiterns can be specilied. For lines, the item on the DRAW command in Section § shows the
ditferent sorts of dotted, dashed and chain dotted lines available. To specify a patterned line, simply
add the pattern number at the end of the DRBAW command. e.g.

DRAW 200 25C 4
or, If drawing a circular arg;
DRAW 200 200 VIA 200 250 4
In a similar way, o pattern number can be added to a TRIANGLE, RECTANGLE or FILL command at

the end of the command line. The list of pattern numbers and pictures is given in the item on FILL in
Section 5.
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COMMENTS

Within « lorma® definition, comments can be inciuded for persona. infermation by using the symbol
pairs * " and 7. Thus, i you want o reminder about what parts of your format definitions are meant
to be doing. comments can be included, such as:

* Solid semicircle 7

There are very few restrictions on where comments can be placed within a format. See Section 3.
Comments.

SEVERAL FORMATS

So far, the definition of a single formeat has been considered. However, a picture can he composed of
up to four formats,

Considering video number 0, the controller can call up whichever formats it wants displayed at any
time by the format numbers its program places in fable locations L0 to L3, see Section 3, Sysiem
interface. The format called up by the contents of L) is processed first. The tormat called up by Ll is
processed next, and may overwrite some or all of the first format called up by LO. Similarly, the
format called up by L2 can overwrite the previous two formats, and finally that format called up by
L3 can overwrite anything already called up.

To demonstrate this, set up four formats as follows:-

* First tormat ©
BACKGROUND RED
WINDOW 0 0 559 447

* Second format
BACKGROUND YELLOW
WINDOW 140 112 559 447
.~ Third format */
BACKGROUND BLUE
WINDOW 280 224 559 447
* Fourth format 7
BACKGRQUND WHITE
WINDOW 420 336 558 447

If they are called up in the above order from the controller, calling up the first format in L0, the
second in L1 etc., a display like that shown below will be obtained:-
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However, if they are called up in a different order, at least one of them will be entirely overwritten by
a format cailed later. If the first format abeve is made to be the cne that is called up last by L3}
acthing of the other formats will be seen at il

Ia a practical case, it is therefore a good idea to use the last format called up to provide the operator
with priority information, e.g. alarm conditions, as this last format will always overwrite any formats
called up earlier.

DISPLAYING NUMBERS

31l the examples of format definitions so tar have been basic shapes, whereas the practical purpose
of o video dispiay is to provide information for an operator of the plant that the GEM80 controller is
coniroliing. It is therefore necesscry to know how to extract data from the controller's data tables,
and how to display it as part of the picture on the video monitor screen.

The simplest way of displaying data is in the form of numbers. The Display Language has three
keywords for this; DECIMAL, UNSIGNED and HEX. Because it is the most commonrly used, DECIMAL
will be dealt with here. The other two keywords are very similar, and details of them are given in
Section 3,

A typical DECIMAL command looks like this:
DECIMAL ~~~# #4# G{100]

This command displays the data held in the controller's table location G109. In Display Language,
the table location number must be included in square brackets as shown. The row of symbols
following the DECIMAL keyword is known as the FIELD DESCRIPTOR, and specifies how many digits
are to be displayed before and after the decimal point. The hash { #') symbols indicate significant
digits. i.e. digits will always be displayed in these positions. The caret {' *') symbols indicate leading
figures which, if zero, will display as spaces. One caret must be allowed for a minus sign if the
value to be displayed could go negative. Thus, if G100 contained the value 1234, the dispiay would

be:
12.34
and it if contained -12345, the display would be:
-123.45
See Section 5, DECIMAL for further examples, and for where the leading zeros are to be displayed.

The digits are displayed, as for fixed text. in characters of the current SIZE and in the current
FOREGROUND colour. Thus, if a message is to be displayed saying "FEEDWATER TEMPERATURE =
nn.nn DEG" where nn.nn represents o number taken from table location W235, it could be written as:

FOREGROUND YELLOW

BACKGROUND BLACK . T e L .
WINDOW 0 0 559 447 FEEDWATER TEMPERATURE = *0 32 DEG
SIZE 2 L i A i

'FEEDWATER TEMPERATURE =

DECIMAL ~# . ## WI[235]

' DEG'

Note..Where a number of items of text and.or figures are to be displayed, each item carries on from
the end of the previous one. If some turther text is to appear on a new line, use the keyword
NEWLINE, as shown in the example below. NEWLINE always moves the current writing position back
to X co-ordinate 0 (zero) relative to the current WINDOW. This is normally the left-hand edge of the
window, but it is shown later how this can be altered. If it is desired to start the text elsewhere, a
MOVE can be used after the NEWLINE.
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FOREGROUND YELLOW

BACKGROUND BLACK

WINDOW C 0 559 447 : :

SIZE 2 FTEEDWATER TEMPERATURE = 40.32 DEG

'FEEDWATER TEMPERATURE = FEEDWATER PRESSURE = 120.4 PSI
DECIMAL ~#.## W(235! ' ' -
" DEG

NEWLINE

‘FEEDWATER PRESSURE =
DECIMAL ~~#.# WI236)
" PSI

GRAPHICAL REPRESENTATION OF NUMERIC VALUES

As weil as displaying valves @s numbers, it may be desirable to show them graphically. & very
common wWay is as a bar chart.

Consider the DRAW command for drawing lices. By using the SIZ2E command, these lines could be
made several pixels wide, For a bar chart, bars can be produced using lines a given number of
pixels wide using these commands. The question is how to make the lengths variable.

All that is necessary is to replace one of the co-ordinates, attributed with constant values in all the
previcus examples, by:

- A Controller table location reference ias used with DECIMAL).
- A mathematical expression using a table location reference.
Thus, a horizontal bar could be written as:

FOREGROUND BLUE
BACKGROUND BLACK
WINDOW 0 0 559 447
MOVE 0,400

SIZE 7

DRAW W(1231.400

This example would draw a horizontal bar, starting irom co-ordinates 0,400 {towards the top of the
left-hand edge of the displayl and extending to the right a number of pixels equal to the number
contained in the contreller's table location W123.

Similarly, a vertical bar could be written as:

FOREGROUND BLUE

BACKGROUND BLACK

WINDOW 0 0 559 447

MOVE 20,20

SIZE 7

DRAW 20,W(1231/100 + 20 >

This example would draw a vertical bar starting near the bottom left-hand corner of the display
{co-ordinates 20,20) and draw « bar of height equal to the number contained in table location W123,
divided by 100, and offset by 20 in the Y direction {since the bar started 20 pixels up trom the bottom
ot the display}).

NUMBERS, VARIABLES AND EXPRESSIONS

The last two examples of single horizontal and vertical bars of variable length indicate the magic of
IMAGEM Display Language. Without exception, any number in any of the commands given so far
that involved numbers can be replaced by:
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- Table locations values.

- Mathematical expressions.

Thereiore dota 'aken from the contro:ler s data tables can be used to control:

- Co-ordinates 1in MOVE, DRAW, TRIANGLE ond RECTANGLE commands).
- Lire wicths and character sizes (ir the SIZE command},

- Colour compositions (in the COLOUR command}.

REPEATED OPERATIONS

The previous examples of variakle length bars showed orly how to draw single bars. For a bar chart,
it may be required to show several bars, representing several process measurement vatues. If these
values are stored in adjacent table locctions in the centrollers deta fables. a FOR.. TO statement can
be used, e.qg.

FOREGROUND BLUE
BACKGROUND BLACK

SIZE 7

WINDOW G 0 553 447
FORA=1TO 20

(MOVE 207420

DRAW 207A W[200+ A} 100 +20)

If the programmer is familiar with the BASIC language, it will be noticed that the FOR..TO statement
is similar, except that there is no NEXT. Instead, all the commands to be repeated must be enclosed
in parentneses (round brackets). The closing parenthesis acts iike a BASIC 'NEXT".

Another thing to notice in the cbove example is that it includes a vuriable dencted by ‘A'. This is
called ¢ simple variable. Up to 28 simple variables can be used in o formot definition, i.e. all the
letters of the alphabet. However, of these, three have specific pre-defined usage:

- v This is set to the L-table number that called up the particular format, V is set to this
number when the format definition is executed. Subsequently, this value could be
overwrittenn by assigning some other value to V.

- XY These two variables hold the X and Y co-ordinates of the current writing position, Their
values therelore change as the format definition is being processed.

All the other 23 ietters of the alphabet. however, can be used freely when « variable is needed in a
format delinition.
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SWITCHED CONTROL

Extending the bar chart iurther, it may be required io alter the colour of any bar that exceeded a
certain height, i.e. if the value that the bar represented exceeded « certain pre-set value. To do this,
IMAGEM Dispiay Language inciudes the IF. THEN.ELSE construction. The ELSE is optional. It is only
necessary o use the ELSE if switching between two aiternatives.

Thus, if the colour of a bar is to be changed from BLUE to RED if it exceeds 300 pixels in height. it
could be written as:

BACKGROUND BLACK

SIZE 7

WINDOW 0 0 553 447

FORA=1TO 20

{MOVE 207A20

IF Wi200+ A} 100 > 300 THEN

FOREGROUND RED

ELSE FOREGROUND BLUE

DRAW 207 A, W([200+ A)/100 + 20
As with most programming languages, the comparatorg >, <, > =, <=, = and <> can be used. See
the item on [F.THEN.ELSE in Section 5 A swiich between commands can also be achieved by
looking at an individual bit in « table locatien. For instence, if there was an output from B4.11 from
the controller feeding « solenoid valve, it may be required to alier the colour of some lines
representing pipework, so as to indicate whether liquid was flowing or was stopped. To do this. «
command such as the following could be used:-

IT B{4).11 THEN FOREGROUND RED
ELSE FOREGROUND GREEN

For this bit-dependent condition, note first that the bit number must be writien outside the square
brackets as shown above, NOT inside them. Second, note that there is no comparator. The command
tollowing the THEN is obeyed if the bit is ON, while any ELSE command (if there is one) is obeyed if
the bit is OFF.

WINDOW AND ORIGIN

Except tor the example of overlapping formats, in ail the other examples above, the WINDOW size
has always been set to the area of the whole screen. It may appear that a WINDOW command just
cets the area of the video monitor screen in which your format definition is to appear. However, the
WINDOW command has a broader application than this.

To begin with, the format definition can include commands where the co-ordinates are outside the
WINDOW areq, or in fact are outside the screen area. Write the following:-

FOREGROUND RED
BACKGROUND GREEN
SIZE S

WINDOW 0 0 559 447
MQOVE -10000 112
DRAW 10000 112
FOREGROUND BLUE
MOVE 140, -10000
DRAW 140 10000
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Here, a red horizontal line and a blue vertical line have been drawn, the first having X co-ordinates
extending from -10 0G0 to 10 000, and the second having Y cc-ordinates extending from -10 000 to 10
000. The maximum numbers usabple are -32 738 and 32 7671 These lines are set a quarter of the way
in from the edge of the screen,

Note..Where ‘the lines cross, the blue iine overwrites the red line, because the commands for
drawing this line appear later in the format detfinition.

Edit the WINDOW command to:
WINDOW 00 279 223

The WINDOW area is now restricted to the bottom left-hand quarter of the screen, The red and blue
lines terminate at the edges of the window, half-way up and half-way across the screen.

Now move the window, modifying the WINDOW command te:
WINDOW 280 224 559 447

This sets the window to the top right-hand comer of the screen. Notice that the red and blue lines
are still shown, in the same places relative te the window as before. This shows that, in o format
definition. co-ordinates are relative to the WINDOW, not to the left-hand corner of the screen.

Unless otherwise specified with an ORIGIN command, as far as the format definition commands are
concerned, the bottom left-hand corner of @ WINDOW has co-ordinates 0,0.

The ORIGIN command, allows this to be modified. Since the format definition can include commands
with co-ordinates in the range -32 768 to 32 767, the format definition can be considered as defining
what is draown on a large sheet of paper, much larger in area than the size of the screen. Without an
ORIGIN command, co-ordinates 0,0 of this sheet of paper always line up with the bottom iefi-hand
corner of the window. When the position of the WINDOW on the screen is aitered as cbove. the
piece of paper moves with it. Then, only a small rectangle out of the sheet of paper near its origin
will ever be displayed.

If an ORIGIN command is included, the sheet of paper can be moved underneath the window so as
to display any desired portion of it. For instance, it the given ORIGIN command is inserted before
the WINDOW command:

FOREGROUND RED
BACKGROUND GREEN
SIZE 5

ORIGIN -100,0
WINDOW 00 553 447
MOVE -10000 312
DRAW 10000 1i2
FOREGROUND BLUL
MOVE 140, -100600
DRAW 140 10000

This tells the format definition that the point with co-ordinates 0.0 on the notional sheet of paper
must be placed at ¢ point 100 pixels to the left of the botiom left-hand cormer of the WINDOW. This
causes the vertical blue iine to be displayed much nearer to the edge of the window. I the ORIGIN
command is cltered to:

ORIGIN -200,0

the blue line will disappear, as, by moving the format definition 200 pixels {o the left, the line no
longer comes within the WINDOW,

Therefore there is an enormous expanse of format definition available, representing an array of
pixels 85 536 square. Using the ORIGIN command, this definition can be moved so that the required
portion comes under the WINDOW.
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SCALE

With the ORIGIN command. whichever poriior of the format definition comes under the WINDOW
can be moved. The format definiticn can aiso be reduced using the SCALE command. SCALE is a
command that allows ail co-ordinates to be muitiplied by a percentage factor between 10% wnd
10C%¢. It can only be used to shrink the co-ordinates, not to expand them. If a format definition is
written containing lines and shapes and text covering a much larger area than will fit into «
WINDOW, it can be reduced using, for exempie, SCALE 10. This gives an overall view, but then a
particular area can be expanded by using SCALE 100 to see the detail full size, using the ORIGIN
command to determine the particular part of the format that is to appear on the display,

An exercise for practice is given in Section 5 in the item on the ORIGIN command, This is arranged
so that the SCALE can be altered by writing to the Controllers table location GO, the ORIGIN by
writing to Gl and G2, and the WINDOW by writing te G3 to G6.

When co-ordinates are muitiplied by a SCALE factor, they obvicusly have to be rounded to the
nearest integer so as to line up with a physica! pixel on the screen.

When line thicknesses set by SIZE are multiplied by a SCALE factor, they similarly have to be
rounded to the nearest integer. If a scaled line thickness comes to less than 0.5, the line will not be
displayed.

Likewise, character sizes when scaled could come to less than 0.5, in which case the characters are
not displayed. Characters can only display in integer multiples of width and height, e.g. it SIZE 5
characters are scaled down to 75% using the command SCALE 75, they would come out as SIZE 4, 4
being the nearest integer to 3.75.

By caretul design ot a format definition, some of the fine detail can be caused to disappear from an
overall scaled-down display, but this detail will re-appear when the SCALE factor is altered to give a
tull size display.

FUNCTIONS

Where a section of format definition is repeated several times fe.q. to draw « valve symbol or «
hopper symball, instead of writing the same sequence of commands again, the sequence can be
written as a Function,

To set up « function, use the format editor in exactly the same way as if writing a new format, bat,
instead of giving the tunction a number, it must be given a name.

When the lunction has been written, it must be cailed up the format delinition by using a CALL
command, ‘oliowed by the lunction name, e.g.

CALL VALVE

To write a function thot can be used in various different places in o format definition, it is better not
to use fixed co-crdinates, as the particular symbol might be wanted at several ditferent positions on
the display. To ease this probiem, the Display Language includes the commands RMOVE and
RDRAW. These move the current writing position and draw lines to points relative to where the
current writing position was last set, and not to absolute co-ordinates. Thus, the command:

EMOVE 100,100

g an instruction to move the current writing position 100 in the X-direction (i.e. to the right} and 100
in the Y-direction (l.e. upwards) from where it is already.
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For those commands that do not have relative equivalents, make use of expressions with the
varicbies X and Y, e.g.

TRIANGLE X, Y;X + 0¥ = i0G: X ~ 2230.Y

will draw a triangle reiative fo the current writing position X.Y. Fermats can also be used where
mathematical formuiae are to be used several times in the formai More details of functions are
given in Sectior 5, Funciions.

Nete...Functicns can be used by dilferent format delinitions. So, where there is some clever graphic
or mathematical construction which may be needed on several format definitions. it is worth
considering writing it as ¢ function.
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IMAGEM DISPLAY LANGUAGE REFERENCE SECTION

Keywords are listed in upper case, other topics in lower case.

KEYWORD or Topic Page KEYWORD or Topic Page
AND 39 Messages 86
BACKGROUND 40 MOVE and RMOVE 88
CALL 41 NEWLINE 89
CHAR 42 NOT 91
COLOUR 43 OFFSET 92
Comments 48 OR 94
Constants 49 ORIGIN 95
CQ0Ss S0 RDRAW 98
CSIZE 5t RECTANGLE 99
DECIMAL 52 RETURN 10t
DIFFER 54 RMOVE 102
DOWNTO 55 SCALE 103
DRAW and RDRAW 56 Separators 104
ELSE 60 Shift 105
Expressions 61 SIN 106
FILL g3 SIZE 107
FOR . TO 68 STRING 116
FOREGROUND 70 Text 112
Functions 71 THEN 114
GET 74 TO 115
GETCHAR 75 TRANSPARENT 118
GLOBAL 78 TRIANGLE 118
HEX 77 UNION 120
HIGH 79 UNSIGNED 121
IF.THEN..ELSE 80 Variables 123
LET 82 VIA 126
LCC 83 VID 127
LOW B84 WINDOW 128
MASK 85
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FUNCTION

To combine two conditions when using an IF. THEN siatement.

EXAMPLES
The {oilowing command:-
IF P>4 AND (>45 THEN FOREGROUND RED

sets the FOREGRCUND to RED if both the specified conditions (P greater than 4. Q greater than 45)
are met, otherwise no action is taken.

NOTES

AND is referred to as o Boolean coperator. and an expression containing an AND as o Boolean
eXpression.

For bitwise AND operations, see the item on MASK.

RULES

When a Boolean expression containing the operators NOT, AND and OR is evaluated, the NOTs are
evaluated tirst, followed by ANDs, and then by ORs. This order of priorities can be altered by using
parentheses {round brackets!. For instance:

IF{P=10RQ=1)AND T=1 THEN MOVE 0.28

The OR is forced to be evaluated first. If the parentheses were omitted:
IFP=1CR Q=1 AND T=1 THEN MOVE 0,23

The AND would be evaluated first, i.e. the command would be equivalent to:
IFP=1CR Q=1 AND T=1) THEN MOVE 0.28

since the AND operator takes priority over the OR operator.
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SECTION 5 BACKGROUND

FUNCTION

Te set the packgrourd colour used by subsequent WINDOW, Text and graphic commands in the
pregram.

FORMAT
BACKGROUND colour

where:
BACKGROUND is the keyword.
‘colour is the name of a previcusiy deiined colour.

RULES

The name of the colour must be either one of the default colours, or of some other colour defined
earlier in the format or function definition with the COLOUR command. If it is not. then. when the
format or function is compiled. an error message saying "UNDEFINED COLCUR USED” is displayed
at the top left-hand corner of the monitor screen in flashing characters. Also, the area of screen that
was medant to be in the undefined colour will. instead, display in GREENFLASH.

When keying in. the keyword BACKGROUND may be shortened to a minimum of BAC, but it will be
expanded to the full keyword on any program listings or displays.

NOTES

The background colour is the colour used for the pixels that form the background to text, spaces
between the dashes of patterned lines produced by DRAW and RDRAW, and the spaces between
pattern lines when a patterned fill is used with the FILL, RECTANGLE und TRIANGLE commands.

The program can contain several BACKGROUND commands. For instance, if the background coleur
is changed with a BACKGROUND command immediately before displaying text isee item on 'Text'},
any line of text will display on « strip of the new background colour.

EXAMPLES
Consider the iollowing simple {format definition:-

FOREGROUND WHITE
BACKGROUND BLACK
WINDOW 280 224 559 448
BACKGROUND RED
“Message!

When the WINDOW command is encountered, the upper right-hand gquarter of the display will be set
to BLACK from the first BACKGROUND command. Then, when ihe text 'Message' .- =ncountered, this
text will be displayed as WHITE characters on a RED background strip  :m :.s second
BACKGROUND command. The rest of the WINDOW area will remain BLACK.

40 IMAGEM Graphic Video Programming Manual [ssue 5



CALL SECTION §

FUNCTION

To cail up a function irom within o format definition, or from within another functicn definition,
where the tunction called up aifects the display only and does not calcuiate a vaiue.

FORMAT
CALL name ;P1,P2.P3 ...

where:

CALL is the xeyword.

'name' 1s the name of the function being calied up.

P1.P2,P3 ete, are values ivariabies or expressions) that the function needs for its intemal
caleculations or logic.

RULES

Name' must be the name of a function that is already defined and stored in an external memory. I:
no function of the given 'name' exists, an error message is displayed on the video monitor screen
when the format is invoked by one of the controller's L-tables.

The quantity of parameters in the list P1,P2,P3 etec. must match the quantity of values required by the
tunction. If too many parameters are provided, the excess will be ignored. lf too few parameters are
provided, these not given will default to a value of O (zero). The list of parameters must be included
in parentheses iround brackets! as shown. If there are no parameters, parentheses should not be
used.

NOTES

CALL is only needed where « funciion produces an effect on the display cnly. If using a function to
calculate a value from some mathematical or logical formula, the function can be treated as though
it were just another variable {see item on Variables'). For more information on parameter passing,
see the item on 'Functions’.

EXAMPLES

If a previously defined a function called VALVE produces « symbol for a valve, probably consisting
of two triangles, the lollewing instruction could be written:-

MOVE 100,200
CALL VALVE

This would draw the valve symbol starting at co-ordinates 100,200 within the current WINDOW.
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SECTION 5 CHAR

FUNCTION

To cispiay a speciiied guantity of characters of text, tcken ftrom data heid in one of the controller's
date ‘ables. starting from a specified table locarion.

FORMAT
CHAR (¢
wherea:

‘i is the tield width of the text, i.e. the quantity ot characters.
t' is the first table location from which text is to be taken.

RULES

‘Y can be a constant, varigble or expression.

‘¥ must evaluate to o number in the range 0 to 32 767 inclusive, If it evaluates to a negative number,
't will default to zero, and a tault code will be written to table location FS.

1 # is zero, whether by default or not, then no characters wiil be displayed.

t'is the table location containing, as its lower byte, the code for the first character to be displayed.
If the specified tabie location 't does not exist in the controller, then 'f' question marks ?" will be
displayed.

If 't' exists but ‘¢ is sufficiently large for the end of the table to be reached before '' character codes
have been found. nothing 1s displayed.

NOTES

Fach word in the controller's data table 't' is treated as two bytes. Each byte specilies one character,
taken from the character set previously set up using the Character Editor {see Section 6 of this
manuall. If extra characters have not been added, any byte that is greater than hexadecimal 7F
causes g space ‘o be displayed.

Of the two bytes that make up a word, the less significant byte (bits 0 to 7) is taken as the code for
the first character displayed. and the more significant byte (bits 8 to 13 for the second character
displayed. If the field width ‘f' is made equal to 1. to display just cne character, the code for this
character will be taken from the lower byte.

Where it is desired to display text messages taken from several contiguous table locations, or from

the messages area ot P-table on GEM80 Controllers other than 200 series, the STRING command is
easiler to use.

EXAMPLES

To display a single character whose code is stored in the lower byte of table location JO in the
controller:

CHAR 1,J(0]

To display a variable length message, starting with the character whose code is stored in the lower
byte of table location W72, where the number of characters in the message is stored in table location
G15:

CHAR G{15],W(72]
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COLOUR SECTION $§

FUNCTION

To define a new colour. or o re-define an existing colour, that can then be used n the
FOREGROUND and BACKGROUND commands.

FORMAT
COLOUR name red.green.blueg,time
ar
COLOUR name red,green.pluetime;red,green blue time; .. etc.

where:

COLOUR is the keyword.

name is the name of the colour being defined.

red’, 'green' and blue’ are numbers representing the percentage intensities of the primary.
colours red, greer and blue (in spectrum order} between 0 and 100% of their maximum
intensities.

‘time' is a number representing tenths of a second for which the particular colour intensities
cre to be displayed before moving on to the next red,green.blue' settings in the sequence.

RULES

'Name' must begin with « lerter, foilowed by one to seven further alphabetic or numeric characters.
The minimum length of 'name’ is therefore two characters, und the maximum length eight. In fact,
more than eight characters can be used, but only the first eight are significant,

Note...Spaces are not allowed. and case is ignored, ie. upper and lower case letters are not
distinguished.

When the end of the sequence of colour settings is reached, the video re-cycles and starts at the
beginning of the sequence again.

The numbers used for the colour intensities can be constants, variables or expressions. Expressions
can inciude any of the in-built functions (COS, LOC and SIN), but must not include user-detfined
functions.

Where the colour being defined does not flash, the sequence consists of only one
‘red.green,blue time’ setting. The time' determines how often the colour settings are reviewed. The
time' value is thereiore of no consequence if the red.green.blue' seitings are constants; it can be
either omitted or set lo zero. However, if the settings are variable values derived from the GEMBS0
Controllers data tables, the time' value is importani. If 'time' is omitted, the colour settings will be
set oniy once, and will not be reviewed while the format or function definition cortaining the
particular COLOUR command is operating.

The separators between the eolour and time values obey the standard rules (see item on Separators).

When keyed, the keyword COLOUR may be shortened to @ minimum of COL, but it will be expanded
to the tull keyword on any program listings or displays.

DEFAULT COLOURS

The following table gives a list of the names of the default set of colours, and their red, green and
biue compositions.
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SECTION 5

COLOUR

Name Equivalent COLOUR delinition
RLACK CCLOUR 0.0.0

RED COLOUR 109,0,0

GREEN COLOUR 0,106.0

BLUE COLOUR 2C.20.150
REDFLASH COLOUR 100,6.0,4;50,0,0,2
GREENFLASH COLOUR 0,100.0,4:0.50,6,2
BLUEFLASH COLOUR 20,20,100,4;10,10,50.2
CYAN CQOLOUR 0,160,100

MAGENTA CQOLOUR 100,6,100

YELLOW COLOUR 100,100.0
CYANFLASH COLOUR 0.100,1C0,4:0,56,50.2

MAGENTAFLASH COLOQUR 100.0.1C0,4:506.0,50.2
YELLOWFLASH COLQUR 100,100,0,4:50,50,0,2

WHITE COLOUR 109,100,100
WHITEFLASH COLOUR 100,100,100,4,50.50,50,2
GREY COLQUR 75,7575

NOTES

The COLOUR command can be used to:
- define new colours having new names.

- re-define the composition of any previously defined colour, whether this is one of the defcuit
set given in the table above, or one with « new name defined by the user.

As many colours as desired can be defined, but not more than 186 different ones can be used at any
one time. As a screen dispiay con consist of up to ¢4 formats, the maximum figure of 16 applies
across all 4 formats. In general, the same npamed colours will be used in different formats.

It is possible to make use of 16 colours in the format definitions without displaying them all at any
one time. For instance, if a value from within a GEM80 Controller table exceeded a given limi value,
it may be desirable to change a colour from plain to flashing. In this case, the format definition
would have to include both the plain and #ashing colours in the definifion, even though both might
not be dispiayed ot the same time. The maximum figure of 16 is for colours in use. not for colours
being displayed.

I the number of colours in use is greater than 18, the message 'TOC MANY COLOURS" is displayed
on the video moniter when the seventeenth colour is encountered during execution.

Although the number of colour names in the format and function detinitions in use at any cne time

is limited to 1B, these colours can have variable composition. For instance, the red, green and blue
values can come from the controller's date tables. See examples below:-

EXAMPLES
COLOUR REDFLASH 100,0,8,7:50.0.0.3

This redefines REDFLASH as « flashing red that repeatedly cycles through bright red for 7/10ths ot a
second foilowed by a dimmer red for 3/10ths of a second.

COLOUR PINK 80,10,20

This defines a new colour made up of a fixed set of colour intensities, which is set up once in the
formet or tunction and then ieft.
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COLOUR SECTION §

COLGUR TINT G{01.GI1.GI2].5

This delines o colour, the compositien of which is variable and depends on the vaiues held in the
controder data table lecations GO, Gi and G2, Because the hme value is given as 5, the composition
of the cciour is reviewed every 5 i0ths of a second, and updated if there have been any changes to
the contents of these table locations,

COLOUR TINT G[0.Gil].Gi2]

This defines a colour, the compaosition of which is variable and depends on the values held in the
controller data table locations GO, Gl and G2 as in the previous example, but because no time value
is given, the composition of the colour is set up when the command is encountered and not reviewed.
That is, any subsequent changes to the contents of GO0, Gl and G2 will be ignored.

DUPLICATE COLOUR DEFINITIONS

The program could be written in such a way that there is more than one COLOUR definition for «
given named colour within the fermats that make up a display. This is most likely to occur where the
displays are assembled from dilferent combinations and permutations of « set of formats.

la this case, the resulting colour composition for the colour of a given name will be determined by:

- any COLOUR definition for it that is actually executed in the earliest format making up the
display. Any COLOUR definitions in iater formats are ignored.

- if there is more than one COLQOUR detinition for the given colour name within this format, the
last COLOUR definition executed in that format.

If, for instance, a format definition is written such as:

COLOUR TESTI 100,0,0
iInstructions block 1}
COLOUR TEST? 0,100,0
iInstructions block 2}

the first definition of the colour TEST] will be ignored; the second COLOUR statement will be used to
define TEST! for both blocks of program instructions.

EXAMPLE OF DUPLICATED COLOUR STATEMENTS

Fermat 1t IF A = 1 THEN (COLCUR TESTI 100,0,00n " Red ™
IF B = | THEN (COLQUR TEST! 0.100.0; =~ Green

Format 2: COLOUR TEST! 0.0,100 " Blue ™.

Suppose that these formats are being used on Video 0, in the order listed, This means that the
L-Table values will have been set to:

Lo =1
LI =2

It A and B are both zero, no COLOUR statement is executed in Format 1; the colour is set to BLUE by
the COLOUR statement in Format 2.

If. on the other hand, A is set to 1. the tirst COLOUR statement in Format 1 is executed but not the
second. The colour TESTI is therefore set to RED. Since Format | has set TEST! already, the COLOUR
statement in Format 2 is then ignored.

If A and B are both set to 1, both COLOUR statements in Format | are executed. The colour TEST!
depends on the last COLOUR statement executed in this format and it is therefore set to GREEN.
Since Format 1 has set TEST] already, the COLQUR statement in Format 2 is ignored.
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SECTION 5 COLOUR

FIXED, VARIABLE AND FLASHING COLOURS

For « fixed tnon-varable, non-tlashing colour, any COLOUR definition need only be executed once.
The definition remains in force until such Bme as the composiion of the colour is re-defined.

For a variabie or a Hashing colour, it is recommended that the COLOUR definition for it should be
executed at every execution of the program.

EXAMPLE OF UNDEFINED FLASHING COLOUR

Format I IF A = 1 THEN {COLOUR TEST1 100,0,0 * Red ".
IF B = | THEN (COLOUR TEST! C.100.00 * Green ™.

Format 2: COLOUR TEST! 0.0.109,1C,0.0.50,10 " Blueflash =/

Suppose that these formats are being used on Video 0 in the order listed os in the previous exampie.
A = 0 and B = 0. the the colour TEST] will be set by Format 2 to flashing blue. If Format 2 is now
deleted from the dispiay, colour TEST] becomes undefined. In the previous example, doing this
would not have mattered as the colour was fixed. However, in this case the colour is flashing. so that
the COLOUR statement needs to be executed regularly. As a resuit, the colour TEST] defaults to
GREENFLASH from the default colour set.

Care should be taken when writing programs where a colour of @ given name changes using an
IF. THEN statement dependent on some condition, Where this is done it is recommended that the
ELSE clause is aiways used so that a colour is defined as one of the two possible compositions. If
this is not done an undefined colour could well be obtained. If the colour is fixed and has been
previously detined, this doesn't matter. If, however. the colour is variable or flashing, it does matter,
and the undefined colour defaults to GREENFLASH.

For instance, use:

[F G{100:>45 THEN i

COLOUR ALARM 100,0.0.5,50,0,0.5
ELSE (

COLOUR ALARM 0,100,0

'
rather than simply:

IF G{100}>45 THEN {
COLOUR ALARM 100,0,0,5,50,0.0.5
)

However, it i1s much better to wnte:

COLOUR ALARMI 100,0,0,5,50,0,0.5

CQOLOUR ALARMZ 0,100,0

IF GI100;>45 THEN ¢
BACKGROUND ALARMI1

)

ELSE ¢
BACKGROUND ALARMZ

)

This way, two separate colours are defined instead of one, and the COLOUR definitions are executed
on every pass through the program. The only occasion when this cannot be done, and when the
COLOUR statements themselves might have to be included in the IF.THEN clause is where the
nurmber of colours in use would otherwise exceed 16.
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COLOUR SECTION 5

PLACEMENT OF COLOUR STATEMENT WITHIN FORMAT AND FUNCTION
DEFINITIONS

As explained above, COLOUR statements can be placed anywhere in the program. The rules have
peen given on how ‘these statements are obeyed, especiaily where there are duplicated definitions
tor the same colour. However, it is best if any special colours are defined at the beginning of the
format or function definition. Using COLOUR commands nalf-way through o program does not give
goed program readability, and so the start of a program is the best piace for ail COLOUR
commands.

COLOUR COMPOSITIONS

The Video system caters for 16 different intensity levels for each of the red, green and blue primary
colours, This allows any colour to be defined as one out of 4096 possibilities. For convenience, the
intensity values given with a COLOUR command are expressed as percentages of maximum
intensity, but interncliy the video system converts these percentages into the nearest of the 18
intensity levels.

When detining colours, remermber that video monitors form colours by adding together light of the
primary coiours red, green and blue. Video colours do not mix like paints or pigments. Pigments give
a particular colour by absorbing some of the sprectral colours out of incident white light fe.q.
daylighti and only reilecting what is left. As you mix more pigments of different colours together,
more colours of light are absorbed, less reflected, so0 the colour tends toward black. The opposite
happens with video monitors. When the three primary coiwours red, green and bilue are added
together in the right proportions, white light results.

Te make a colour lighter. add equal amounts of red, green and blue. For instance, in the default
colour set, BLUE has been set to consist of 20% intensity red, 20° intensity green and 100% intensity
blue, Consider this as:

(20% red + 20% green + 20°% blue} + 80% blue
= 20% white + 80% blue

BLUE has been set this way because, on most video monitors, pure biue is too dark, so it has been
lightened. However, BLUE can always be re-defined with a COLOUR command if « different
composition better suits one particular video monitor.
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SECTION 5 Comments

With a very few exceptions, comments can be included anywhere in a format or function definition. Tt
is recommended thai this fecility should be used so taat i a format or function definition ever has to
be modified, say § months after it was origingily written, tnere are sulificient memory ioggers' on
how it was written, and why it was written in any particular way.

To ‘nclude o comment, write the commenting text between = and ~  symbol pairs, e.g.

" Alarms message format ”

Comments are ignored for display purposes, but are printed out on listings for any documentation.
See Section 9 for documentation facilities.

RULES
Comments dre not restable, i.e. one comment cannot be included within another.
Comments must not split up numbers or names,

Comments must not be included in text strings.

RECOMMENDATIONS

Since formats, unlike functions, are referenced by format numbers it is a good idea to put «
comment at the very beginning of any format definition to provide it with a title.

Use comments as headings to divide long format or function definitions inte sections, in the same
way that paragraph headings are put in a written report.

Use comments to explain what is going on in complicated sections of code. If o section of code
needs a lot of explanation, lock for a simpler way of writing that section. However, do net

over-comment by explaining what is quite explicit from the programming commands.

Also, use comments as reminders of what is contained in any of the controller's table locations used
in the program. This may save cross referring to another print-out, e.g.:

* G[100] =Feedwater temperature ™
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Constants SECTION 5

DECIMAL CONSTANTS
The cammonest way of defining constants is simpiy as a string of digits, e g.
1234

Decimal constants must always be integer, without decimal points. Apart from «a leading minus sign
if a constant is negative, the only characters allowed in a decimal constant are digits in the vange '0
to 9 inclusive. Leading zeros are ignored, and are removed on any program lisiing or display.

The range of censtants permissible is -2147483648 to 2147483647 However. most commands expect
smalier numbers than these and limit or truncate such large numbers. For details, see the item tor
any particular command n use.

HEXADECIMAL CONSTANTS

A hexadecimal constant is distinguished from a decimal constant by « leading ‘commercial at'
syrmbol {'@"), eg.

@41AF

Minus signs are not allowed. but the letters 'A' to T’ can be used in addition to digits. These letters
can be keyed in either upper or lower case, but they are always shown on subsequent listings and
displays in upper case. Leading zeros are ignored. and are removed on any program lsting or
dispiay.

Tke range of hexadecimal constants permitted is from @0 to @FFFFFFTT.

CHARACTER CONSTANTS

A character constant takes the form of a single printing character or space enclosed within either
single or double quotes, e.g.

!PI

The value is taken as the ASCII (IS0O-7! code for the character, which therefore lies in the range 20 to
FE hexudecimal (32 to 126 decimal).

Although character constants can be keyed in within either single or double quotes. they are
subsequently displayed or listed within single quotes.

To enter the character constant for a single quote. doubie quote or commercial at symbol, enter the
character twice, e.qg.

produces the code value for a double quote.

VARIABLES AND EXPRESSIONS

In all cases where IMAGEM Display Language requires « value, it can be provided either as a
constant, a Variable or an Expression. See the items in this Section for Variables and for
Expressions.
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SECTION 5 COS

FUNCTION

To provide the cosine of an anrgle.

FORMAT
COS ield
whera:

COS is the keyword.

iel) is a value or expression.

RULES

{el) must be in degrees.

The resuit given by the COS function equals the trigonometrical cosine multipiied by 1000 and
rounded to the nearest integer.

EXAMPLES
CQOS(45;

returns o value of 707, i.e. 0.707! ™ 1000 rounded to the nearest integer.
P = COS(G[IC0Y)

assigns to the variable P, a value equal to 1000 times the cosine of the value held in the controller's
table location G100, rounded to the nearest integer.
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CSIZE SECTION 5

FUNCTION

To aiter the width and heignt of characters in a display.

FORMAT
CSIZE nl, n2
where:
CSIZE is the keyword,

'nl* ig the character width in pixels.
n2' is the character height in pixels.

RULES

‘nl' and 02" may be constants, variakies or expressions.
Both 'nl' and 'n2' must be specified.

The character width nl' may take a value of etther 6 or 7. If it is specified as., or evaluates to, any
other number, nl' takes the value 7 by default.

The character height 'n2' must be in the range -32788 to 32787. However, the expected range is
between | and 4. Values that are negative or zero are treated as ! and values greater than 14 are
treated as 4.

NOTES

Character heights can also be changed with the SIZE commuand, but not character widths, The rules
governing characier height for the CSIZE command are exactly the same as those for the SIZE
command. Refer to the item for this command.

If. in a format or function deiinition, there are SIZE and CSIZE commands calling for conflicting
character heights, the latest height value encountered is used.

With reduced widih 6-pixel wide) characters, each characier is formed from its 7 x 14 definition !seec
Section 7, Option 3) with the right-hand column of pixels removed.

With reduced height characters, each characier s formed by removing the bottom rows of its pixel
detinition.
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SECTION 5 DECIMAL

FUNCTION

To display numeric data in signed decimal form.
play g

FORMAT
DECIMAL i.n

where:

DECIMAL is the keyword.

‘t' specifies the required field width and type.
‘n' specifies the data tor dispiay.

FIELD DESCRIPTOR

The field descriptor ‘{' represents, in picterial form. the way in which the numeric data is to be
displayed. The symbols used are identical to those used for message definitions in GEMS0
Controliers other than 200 series, and are as given below:-

Symbeol Name Meaning
h Caret Leading space
a Zero Leading zero
# Hash Significant digit
Full stop or period Decimal point

EXAMPLES

DECIMAL Anrng # (G[25)
displays the contents of the controller's table location G25 in signed form, with one decimal place,
and with up to five leading digits, or up to four leading digits with a minus sign if the contents of
G25 are negative.

DECIMAL GCO0#.# G[25]

is essentially the same, except that leading zeros will be disolayed.

The following table shows how these examples would display for different contents of table location
G25.

G25 contents Display

First example Second example

H 0l 000G0.1

12 1.2 00001.2

123 12.3 00012.3

1234 1234 00123.4

12345 1234.5 01234.5

-1 -0.1 -0000.1

-12 -1.2 -0001.2

-123 -12.3 -0012.3

-1234 -123.4 -0123.4

-12345 -1234.5 -1234.5
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DECIMAL SECTION 5§

Te display « long number, it could be written as, for instance:
DECIMAL ~nrAsansang g44 (3725 - 1GG00 G 26!

which wouid iake the contents of table lecation G268, multiply it by 10000, add this to the contents of
takle iocation G235, and then display the resuit

RULES

The data for display n' may be a constant, variabie or expression. If the number contains more
digits than will lit into the spoce allocated in the field descriptor, the display will take the form of
question marks presented in the specified iayout.

The maximum quantity of digits that can be specified with a field descriptor is 18.

The size of characters displayed, as for Text. is determined by the iast SIZE or CSIZE command
encountered. See items on SIZE and CSIZE.

When keyed in, the keyword DECIMAL can be sheortened to « mirnimum of DEC, but it will be
expanded to the full keyword on any program listings or displays.
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SECTION 5 DIFFER

FUNCTION

Bitwize exciusive-OR cpercier.

EXAMPLES
The following command:-
IF G[50] DIFFER @104 <>0 THEN FOREGROUND REDFLASH

sets the FOREGROUND to REDFLASH if some of the bits in the controller's table location GS0 do not
correspond with those in the hexadecimal constant 1G4 (= 0000 0001 GCOD 010G).

DIFFER can alsc be used in expressions to produce a value which consists of 1's where wo
variabies contain unequal bits, e.g.

C = ADIFFERB
would perform a calculation such as the following:-

A 0011 1100 1010 0101
B F111 0600 1111 0GC0

C 1100 1100 C1C1 0101 = A DIFFER B

NOTES

For brevity, the examples shown abeve have 16-bit numbers, In practice, simple variables are 32-bit,
and values taken from the controller's table locations are 18-bit padded to out to 32-bit, with leading
zeros if positive, or suitably adjusted if negative.

PRIORITY
When an expression is evaiuated:
- HIGH. LGW, Shiit, MASK and UNION cre evcluated before DIFFER.

- Multipitcation, division, addition and subtraction are evaluated alter DIFFER.
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DOWNTO SECTION §

Details of this keyword are given in the item for 'FOR.TQO"
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SECTION 5 DRAW AND RDRAW

FUNCTION

To draw a straigat line, circle, or circular arc, starting from the current writing position.

FORMAT
DRAW X2.¥2n
RDRAW X2,Y2,n
DRAW X2, Y2 VIA X3, ¥3.n
RDBAW ¥2,Y2 VIA X3.Y3n
where:
DREAW or RDRAW is the keyword.
X2, Y2 are the co-ordinates of the end of the line to be drawn,
VIA is an optional additional keyword used only if drawing a circle or circular arc.

X3.Y3 are the co-ordinates of a peint that the circular arc must pass through.
‘n' is an optional line pattern number,

LINE PATTERN NUMBERS
The table below gives the patterns available and their pattern numbers:-

Number Description

Solid line (detfault}
Dashed line Type 1
Dashed line Type 2
Dashed line Type 3
Dashed line Type 4
Short dashed line Type 1
Short dashed line Type 2
Short dashed line Type 3
Chain dotied line Type 1
Chain dotted line Type 2
Long dashed line Type 1
Long dashed line Type 2
Long dashed line Type 3

W0 =1 WL LB — O

—
By 0
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DRAW AND RDRAW SECTION 5

The detail of these line patterns is shown in Figure 1.
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IMAGEM
GRAPHIC VIDEO
LINE PATTERNS

BLACK = FOREGROUND COLOUR
WHITE = BACKGROUND COLCOUR

@ = ONE PIXEL WHEN SIZE =}

S]ZE COMMAND ENLARGES WIDTHS AND LENGTHS PRO RATA

Figure 1

If the SIZE command is used to increase the thickness of lines from | pixel to a number of pixzels, the
lengths of the dashes in the patterned lines are increased pro rata, maintaining the same

geometrical proportions.
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SECTION 5 DRAW AND RDRAW

RULES

I VIA X3.Y3 is omitted, the line drawn will be straight.

It VIA X3.Y3 is irncluded, the line drawn will be an arc of a circle terminating at X2.Y2, but going via
X3.Y3. i the co-ordinates specified by X2,Y2 are identical to the current wriling position, so that the

ine end position is the same as lis starting position, a complete circle will be drawn. The diameter
of this circle will be the distance between X2,Y2 and X3,Y3.

If the DRAW command is used, the co-ordinates specified for ali of X2,Y2,X3 and Y3 are taken as
relative te the origin of the current WINDOW.

It the RDRAW command is used instead, all co-crdinates are taken as relative to the current writing
positior.

The pattern number n' must always come last. If drawing a straight line and the 'VIA X3,Y3' is
omitted, the ' must folicw 'Y2',

NOTES

When using a patterned line, the spaces between the dashes from which the line is made display in
the current BACKGROUND colour. If a BACKGROUND command is used to re-define this colour
shortly before a DRAW or RDRAW, a dashed line may be obtained with alternating dashes of the
current FOREGROUND and BACKGROUND colours, on top of the previous background.

Alter o DRAW or RDRAW command, the current writing position will be at the end of the line drawn

by the command. if drawing a figure such as a box or unfilled triangle, it is only necessary to use a
MOVE 1o set the starting co-ordinates of the first line. See the last of the Examples below:-

EXAMPLES
To draw « straight line at 45° to the axes from 100,100 to 300,300:

MOVE 100,100
DRAW 300,300

The same line could have been obtained with RDRAW as follows:-

MOVE 166,100
RDRAW 206,200

Te draw a semicircle with the same endpoints as the above straight line:

MOVE 100,150
DRAW 300,300 VIA 10C,300

or, using RDRAW:

MOVE 100,100
RDRAW 200,200 VIA 0,200
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To draw a complete circle, instead of the semicircle of the previous exampie:

MOVE [3C.1C2
DRAW :0C. 160 VIA 308,300

cr.

MOVE 106, 1C0
RDEAW 0.0 VIA 200,200

All the agbove examples draw solid lines ore pixel thick. To draw the straight line of the first
exampie with ¢ chain dotted iine Type 2 three pixels thick, write:

MOVE :20,1C0
SIZE3
DRAW 300,3CC.9

or, for a similarly patterned circular line:

MGOVE 130,100
SIZE 3
DRAW 100,100 VIA 306.300,9

To draw o square box of side 200 pixels long whose bottom left-hand corner is at ce-ordinates
1GC, 100:

MOVE 100,100
DRAW 300,100
DRAW 300,300
DRAW 100,300
DRAW 100,100

or.

MOVE 100,160
RDRAW 200.0
RDEAW 0,200
RDRAW -200.9
RDRAW 0,-280
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FUNCTION

To zllow scme other cction ic be defined when using an IF.THEN clause. converting it into an
[F. THEN..ELSE cicuse.

DETAILS

Refer to the item on IF. THEN. ELSE in this Section.
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Within a format or function definition, mathematical expressions can be nsed in any place where a
zumber is required.

An expression consists of variables and or censtants with mathematical and logical operations,
Details of the variables available are given in a separate item (see Variablesi. A mathematical
operator consists of one of the ioliowing four-

- Multiplication "
- Division £
- Addition L)
- Subtraction E-

Logical operators work on the individual bits in @ word. They are represented by keywords, for which
more details are given in items of these names in this Section:

- Bitwise AND iMASK)
- Bitwise OR {UNION:
- Bitwise EXCLUSIVE OR {(DIFFER)

In addition to the above. there are ¢lso byte extraction and shift operators. Details of these are given
in items in this Sectiorn under their keywords and "Shift"

- Extract byte, bits 0-7 (LOW)
- Extract byte, bits 8-15 {HIGH)
- Shift right (>>)
- Shift laft (< <)

in an expression, the order of calculation is:

HIGH and LOW

Shift left and right

MASK

UNION

DIFFER

Multiplication and division
Addition and subtraction

I e

The normal sequence of evaluation can be aitered by using parentheses {round brackets).
Where two operations have equal pricrity, they are evaluated left-to-right. For example:
D=ABC
is evaluated as:
D=(AB)C
and not as:
D= A{BC}
All calculations are handled in 32-bit integer arithmetic. Since input data to the video system from
the controiler's data tables is 18-bit, a caiculation like A"B/C can be performed without losing

accuracy from truncation errors.

Note...This accurccy is only obtainable if calculations are performed in a sensible order. Thus, if the
tollowing calculation is attempted:-
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E=1Wi100;WI1011" Wil02]

the first operation is a division of two 18-bit numbers which will resuit in a runcation error. However,
it the expression s written as:

E=+WI0G;" W 1021 WII01]

‘he first operation is a multiplizatior of two 16-bit numbers, giving a 32-bit number. This can then be
divided by a 16-bit number without a significant truncation error.

EXAMPLES
HEX AMAAAAAE (GIoS! MASK @FFFE) + GI261<<186

This displays a number in hexadecimal notation, where the less significant four characters represent
‘he contents of table location G25, and the upper four characters represent the contents of G26. As
each tabie location contains 18 bits, G26 has to be shifted 16 bits to the left. As shift is a higher
priority operation than plus, parentheses are not necessary.

D = W[100]"COSHWI101].360) +(W[102] MASK @FFF0 - HIGH[W103j).100

This assigns a complicated expression to the simple variable D. It is simply an example, of no
practical use. included to show the sort of expression that can be inciuded in a format or function
definition when recessary. :
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FILL

SECTION 5

FUNCTION

To cail for an outiine produced with the DRAW or RDRAW commands to be blocked in with coleur,

and o define the patlern if a patierned fil is required rather than solid colour.

FORMAT
FILL n

where:
FILL is the keyword.

‘n' is the patiern number.

FILL PATTERN NUMBERS

The takle below gives the patterns available and their pattern numbers:-

Number

Description

e Ly a3 o— D

Solid fill idefault}

Fine dots

Coarse dots

Chequerboard

Horizontal siripes

Fine vertical stripes

Fine vertical stripes, close spaced
Vertical stripes

Diagornal stripes - right sloping - type 1
Diagonai stripes - right sloping - type 2
Diagonal siripes - left sloping - type 1
Diagonal siripes - left sleping - type 2
Cross hatch

Fine chequerboard

The same paitern numbers are used when defining the fill patterns of TRIANGLEs and RECTANGLES,
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The detail of these patterns is shown in Figure 2 below.

1o
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IMAGEM
GRAPHIC VIDEO
FILL PATTERNS

BLACK = FOREGROUND COLOUR
WHITE = BACKGROUND COLCUR
W = ONE PIXEL

Figure 2

64 IMAGEM Graphic Vides Programming Manual ssue 5



FILL SECTION 5

RULES
If 2 is omitted the 4ll is solid.

The coiour of « fill is the current FOREGROUND colour. With a patterned fill, the colour of the spaces
between the stripes, cross hatching, ete., is the current BACKGROQUND colour,

Before using a FILL command, the current wrniting position must already be within the recuired
outline, and also within the current WINDOW area. If it is not,  MOVE or RMOVE command must be
used to move the current writing posttion into the area to be filled.

If using a solid {ill, the pixel at which the current wrnting position is set must not already be set to
the FOREGRCOUND cclour.

If using a patterned fill, the pixel at which the current writing position is set must neither be in the
FOREGROUND nor the BACKGROUND colour.

The size of patterns is not affected by the SIZE or SCALE commands. The patterns are always as
shown in Figure Z and their position on the screen is fixed. If there are a number of shapes filled
with the same pattern that abut or overlap, there will not be any dislocaticn of the pattern where the

shapes meet,

After a FILL is executed, the current writing position finishes up at the same place as it started. i.e.
at the pixel at which it was located prior to the FILL.

The oullire to be filled must be a closed outline. If there is any gap, even of only a single pixel, the
fi:l may ‘leak cut' and flood the whole screen.

When keyed in, the keyword FILL may be shortened to FIL, but it will be expanded to the full
keyword on any program listings or displays.

NOTES

The FILL command executes much slower than the figure drawing commands, RECTANGLE and
TRIANGLE. These commands should ke used in preference to FILL for simpie shapes.

The method of operation of FILL is as follows. First, the system reads back the colour of the pixel at
the current writing position. It then re-sets the colour of this pixel and all adjacent pixels of the same
colour to the current FOREGROUND colour. Consequently, it does not alter the colour of any pixel in
the lines from which the tfigure boundary is drawn, neither does it alter the colour of any ligures
included within the outline. The FILL will truncate if it reaches the edge of the current WINDOW.

When using a patterned fiil, the pixel within the ouiling to which the current writing position is first
moved must be neither the current FOREGROUND colour nor the current BACKGRQUND colour. It
may be that the BACKGROUND colour of the pattern (i.e. the colour of the spaces between the lines,
cross hatching or chequerboard! is to remain unchanged. In this case, two FILLs must be used - first
a solid fill, painting the figure some colour that is neither the FOREGROUND colour ner the required
BACKGROUND colour, and then the patterned fill of the required colours. See the following
Examples:-
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EXAMPLES
To produce a RED haif-moon shape or a BLACK backgrouna:

BACKGROUND BLACK

FOREGROUND RED

WINDOW 0 0 559 447

MOVE 130 100

DRAW 300 360

DRAW 100 100 VIA 200 200

MQVE 150 200 . Set writing position inside shape ™
FILL

Suppose instead that the hali-moon is to be filled, not with solid RED, but with RED diagonal stripes,
patterr: type 8, on o BLACK background. If the last command was simply altered to:

FILL 8

the FILL command would fail to work, since the current writing position is already set to the
BACKGROUND colour BLACK. Instead, « solid fill of some ditferent colour must be performed first

eg. eqg.

BACKGROUND BLACK

FOREGROUND RED

WINDOW 0 0 559 447

MOVE 190 100

DRAW 300 306

DRAW 100 100 VIA 200 200

FOREGRCOUND GREEN

MOVE 150 200 .- Set writing position inside shape ™

FiLL " Solid green fill ™
FOREGROUND RED
FILL 8

Note...After the first FILL by the arbitrary colour GREEN, the current writing position remains at its
starting position, and is therefore in the correct place for the second FILL; another MOVE is not
necessdry.

However, filling the area twice is Hme consuming, If there is a spare colour {i.e. an unused colour
from the maximum of 16 different colours: refer to the item on COLQOUR}, a quicker way of processing
the format or function definition is to define a colour of identical composition to the existing
BACKGROUND, but with o different name. The equivalent of the previous example could then be
performed, but at nearly twice the speed. by writing:

COLOUR BLACKZ 0,00 :* Identical composition to BLACK ~
BACKGROUND BLACK

FOREGROUND RED

WINDOW 0 0 558 447

MOVE 100 100

DRAW 300 300

DRAW 100 100 VIA 200 200

BACKGROUND BLACKZ

MOVE 150 200 .- Set writing position inside shape

FILL 8
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EXTRA COLOURS

Parern i3 is so iine taat it does not show up as a pattern {rom normal viewing distances. Hence it
con be used for producing extra colours, by suitable choice of FOREGROUND and BACKGROUND

calpurs, without introducing extra COLOUR names.

Issue § IMAGEM Grepiic Video Prograrmming Manuel 87



SECTION 5 FOR..TO

FUNCTION

To repeat a command or set of commands several limes.

FORMAT
FORv = el TO e2 sl

FOR v el DOWNTO e2 sl

1l

where:

FOR, TO ard DOWNTO are keywords.

v is o simple variable.

el and &2 are constants, variables or expressions representing the start and end conditions.

sl is the statement fa command or series of commands) that will be cheyed while 'v' is within
the range ‘el' to ‘e2.

RULES

For the delinition of o simple variable, see the item on Variables.

If either or both el' and e2' are variables or expressions, they are evaluated only once, when the
particular FOR statement is first encountered in ihe format or function definition. Any subsequent.
changes to 'el” and 'e2' are ignored.

Initially, 'v' 1s set equal to 'el'. After each execution of the stotement sl'. the value of 'v' is
incremented with FOR..TO, or decremented with FOR.DOWNTQC. That is, its value is increased by 1
or decreased by | respectively.

The FCR loop terminates (i.e. 'sl is ignored) when v' exceeds 'e?" with FOR.TO, or becomes less
than ‘e2' with FOR,.DOWNTO.

If initially, when v' is set equal to ‘el', it already exceeds 'e2' with FOR..TO, or is less than 'e2’ with
FOR..DOWNTOQ, the FOR loop never operates, i.e. 'sl' is never obeyed.

After termination of a FOR loop, execution of the format or function definition continues at the first
command after 'si'.

NOTES

FOR loops can ke nested. That is, a statement sl can be written which itselt contains a FOR loop.
This FOR loop can contain a turther FOR loop. and so on.

To guard against a FOR loop taking an excessive lime to execute i the number of repeats is large,
especially if these FOR loops contain further FOR loops, a software watchdog is started whenever a
format sturts ezecution. See Section 11, Test Facilities,

The maximum depth of nesting allowable in a format or function definition 1s 18, The maximum
depth of nesting allowed at display time is 24; this figure is higher because functions can be called.
An error message is displayed cn the monitor or screen.
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EXAMPLES

FOR P=1 TO W:25G;

MOVE P7:0.30

RDRAW 9, WI250+P 10
is a FOR..TO loop drawing « bar chart, where the quantity of bars is taken from the controller's table
location W250, and the heights of the bars are taken from table locations W25! onwards. The
statement 's1” is a compound statement consisting of two commands (a MOVE and a RDRAW), which
are therefore enclosed in parentheses. If the parentheses had been omitted, oniy the MOVE
command would have been repeated, until the quantity of repeats specified by W250 had been
exnausted, after which the RDRAW command would have been executed once only.

FOR P = 20 DOWNTO 1
S = {8 +~ 1000C.8)2

is an example of o caiculation repeated 20 times, using o FOR .DOWNTO loop (it could equally as
weil have been a FOR.TO loop in this instance). Since the statement 'sl' consists of « single
command {an assignment!, there is no need ‘o enclose it in parentheses.
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FUNCTION

To set <he foreground colour used by subsequen: text and graphic commands in the program.

FORMAT
FOREGROUND colour

whnere:
FOREGROUND is the keyword.
celour' is the name of a previously defined colour,

RULES

The name of the colour must be either cne of the default coiours, or some other colour which was
nreviously defined in the format or function definition with the COLOUR command. If it is not, then,
when the format or function is compiled, an error message saying "UNDEFINED COLQOUR USED" is
displayed in tlashing characters at the top ieft-hand corner of the monitor screen. Also, the area of
screen thal was meant to be in the undefined colour will display in GREENFLASH.

When keying in, the keyword FOREGROUND may be shortened to « minimum of FORE, but it will be
expanded to the full keyword on any program listings or displays.

Note...Unlike most cther keywords, the minimum form consists of four characters, not three, so as to
distinguish it from the keyword FOR).

NOTES

The foreground colour is the colour used for the pixels that form the characters in text, lines
produced by the DRAW and RDRAW commands, and the lill colours used for the FILL, RECTANGLE
and TRIANGLE commands.
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INTRODUCTION

Meany fermat detiniticns require sequences of commands that sccur more than once, aithough there
may be sligat variations such as ditferent vaiues. Fuarther, certain such sections of program may
repeat in several different format definitions.

Te save having to key in the same sequences of commands several times, the IMAGEM Display
Language aliows sections of program to be set up as functions, A function is equivalent to what is
called a procedure or a subroutine in some high level programming languages.

Normally, a function may be defined for:
- A graphic construction for a particular shape or symboel required several times in one or more
tormeits.

- A mathematical formula or calculation that is to be used several times.

In some cases, it may be required to define a functien that does both.

NAMES

Format definitions have numbers, to allow particular formats io be called up from the controllers
L-tables whereas tunctions have names. Apart from this one difference, a hunction can be set up and
editled in exactly the same way as a tormat. Reter to Section 6 for how to use the Format Editor and
what constitutes a valid name fer a function.

CALLING UP A FUNCTION

If a defined function called VALVE displays o valve symbol, then, to display the symbol, put the

command:
CALL VALVE
at the appropriate place in the format delfinition.

If a delined function called HIGHER, calculates which of two numbers is the larger, it could be put in
an expression such as:

P = 106 "HIGHER(G[10C.'10, 25)

In this second exampie, the function HIGHER is said to ‘return’ o value. This value is used directly in
the expression, without the keyword CALL being needed.

Even if, as in the second example, the CALL cocmmand is not used, reference is still made to the
format definition ‘calling' the ftunction, and the function 'keing called' by the format.

Besides a lormat being called by o format definition, a function can aiso be called from within
ancther function. A function can even be made to call itself, Care should be exercised in doing this
since it is possible to run out of space in Infernal Store because of all the variables required, and get
a display-time error.
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VARIABLES

When a function s calied from either ¢ formai or another function, the funcion is allowed to have its
own set of simple variakies, A to Z inclusive. These are independent of the variables of the same
ietter designaticns in the calling format or function. However, the simple variables V. X and ¥, have
their own pre-defined usage as foilows:-

- Vv This is set to the L-tuble number that called up the particular format. V is set to this
number when the format definition is executed. Subseguently, the value could bhe
overwriiten by assigning some other value to V.

- XY These two variables hold the X and Y co-ordinates of the current writing pesition.
Consequently their values change as the fermat definition is being processed.

These particular three simple variabies are scid to be 'global’ and are wccessible from anywhere
within a format definition, functicns it calls, and further functions called by functions,

PASSING VALUES TO AND FROM A FUNCTION

Suppose a tunction is being written called HYPOTENUSE that works out the length of the hypotenuse
of a right-angled triangie. f.e. it works out the square roct of (a*+b". To be able to use such «
function, it must be given the twe values representing the iengths of the other two sides, e.qg.

C = HYPOTENUSE 3.4
or. it the values were variable, it might be:
C = HYPOTENUSE {W{l00],Wi101]}
What any function does internally is to:

- assign the tirst value to its own local variable A.
- assign the second value to local variable B.
- assign the next value to local variable C.

and so on. The function could, perhaps, be writien as:

C = SQRTIA*A + B™B)
RETURN C

where SQRT is another {unction, written for evaluating a sguare reot. This is an example of one
function calling another function. The functicn would not work if it had been written as:

C = SQRT!IP'P ~ Q°Q)
RETURN C

because, since the function HYPOTENUSE has two values given with it the first (3 or W[100)) is
assigned to A, and the second (4 or WI101}} is assigned to B. and nothing is assigned to P or Q.

To pass the answer calculated by the function back to the calling format or function, the RETURN
command must be used. An expression is allowed with RETURN, so the iunction could have been
written as the single line:

RETURN SQRT(A"A + E"B)
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GLOBAL VARIABLES

Another way of passing vaiues to o functicn is to assign tnem to simple variables within the calling
format or function. e.qg.

P = WII50:
Q = W01,
R = BYPOTENUSE

and then, in the function HYPOTENUSE, writing:

GLOBAL P Q
] = SQRT(P"P + Q
RETURN R

[n this case, ithe GLOBAL command tells the fuaction io use the variables P and Q from the calling
tormat. The function cannot, after the GLOBAL statement is encountered, have any simple variables
P and Q of iis own. See the item on GLOBAL.
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SECTION § GET

FUNCTION

To extract data frem the off-iine storage section of memory such as that available on GEMS0-310 or
760 series controllers.

FORMAT
GET inl, n2. n3;
where:

GET is the keyword.
nl'. 'n2' and 'nd' are constants, variables or expressions. They define, in crden

- the required biock number
- the file number within that bleck
- the word oifset of the data within that file

RULES

Execution of the command at display time is aliowed only if the IMAGEM video is fitted in a
controlier such as a GEMB0:310 ar 700 series that has off-line data storage facilities included.

The command cccesses o single 16-bit word, but sign extends it to 32 bits, in exactly the same way
as for array variables taken from the controller's tables. Refer to the item on Variakbles.

If any of the nl, 'n2' or n3 parameters are specified as. or evaluate to, numbers exceeding the
block file offset limits, a question mark ('?") will be displayed on the monitor screen at the current
writing position. 0 izero) is valid for any of the parameters.

Checksum calculations are not pertormed on the data read from off-line storage.
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FUNCTION

To extract data from the off-iine sterage section of memory such cs that available on GEM80/300 or
/700 series controllers, and to display this as text. Effectively, GETCHAR combines the functions of
GET and CHAR.

FORMAT
GETCHAR {, nl, n2, n3

where:

GETCHAR is the keywoaord.

' is the fieid width of the text. i.e. the guantity of characters,

ni', 'n2" and 'n3' are constants, variables or expressions. They define, in order:

- the required bleck number
- the file number within that block
- the word offset of the data within that lile

RULES

Execution of the command at display time is allowed only if the IMAGEM video is fitted in «
controller such as GEMB0/300 or /700 series that has ofi-line data storage facilities included.

The command accesses 'I' characters and 'f' must evaluate to a number in the range 0 to 32000. If '
evaluates to zero, no characiers will be displayed. If ‘I' evaluates to a negative number. again no
characters will be displayed and o fault code is also be written to table location FS.

Since each table location heolds a 16-bit word, und since each character is represented by an 8-bit
byte., eaxch word is displayed as two characters. The low byte is displayed first and the high byte
second. If ‘t' is, or evaluates to, an odd number, the last byte displayed will be a low byte,

A character can only be dispiayed where a byte represents a character that is included in the
character set, otherwise it is displayed as « space. If the character set has not been extended
beyond the default set, this would mean than any code beyond @7F would display as a space.

If the 'nl. 'n2' or n3 parameters are specified as, or evaluate to, block/filefoifset numbers for a table
locaticn that does not exist in the controller, 'f' question marks are displayed. If any of the 'nl', 'n2'
or 'n3' parameters are specified as, or evaluate to, numbers exceeding the block/tile/otiset limits, up
to ' question marks :?) are displayed on the monitor screen in place of the remaining text that
could not be tound. G ‘zero) is valid for any of the parameters.

Checksum calculations are not performed cn the data.
When keying in, the keyword GETCHAR may be shortened to a minimum of GETC, but it will be

expanded fo the full keyword on any program listings or displays. Note that, unlike most other

keywords, the minimum consists of four characters, not three, so as to distinguish it from the
xeyword GET.

EXAMPLES
GETCHAR 1.0,1.10
displays one character taken from ofi-line storage, block 0. file 1, offset 10.
GETCHAR G[160],0,W[100], W{200)
displays the quantity of characters defined by the contents of G100, taken their codes from block 0,

the file whose number is specified by the contents of W100, and with offset specified by the contents
of W200.
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FUNCTION

Te declare which simple variables used in @ tormat definition witl be accessed by a function. The
function thereatter uses these variabies instead of its own local variables.

FORMAT
GLOBAL vl v2,v3 ...

where:
GLOBAL is the keyword
vl 'v2' etc. are the simple variables in the format definition that the funciion requires.

RULES

The simple variables ¥V, X and Y are always global. and do not need any GLOBAL command to
enchle access io them by the current tunction.

Where a simple variable is declared global, the function in whick the GLOBAL command
subsequently occurs always uses the varlubles from the format definiion, and net from any
intermediate function definition. That is, if a format calls o first function, and the first function then
calis a secona function, a GLOBAL command in the second function causes that function to access
the variables from the format, and nct from the intermediate function.

Once o varitable hus been declared glebal within o function, it cannot be used for passing
parameters to it. This means that declaring variables designated by early letters of the alphabet as
global, should be avoided. Refer to the item on Functions.

The separators between the variables in the list following GLOBAL obey the standard rules {see the
item on Separators). When keying in, the keyword GLOBAL may be shortened to « minimum of GLO.
but it will be expanded to the full keyword on any program .istings or displays.
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FUNCTION

Te display aumeric data in hexadecimal form.

FORMAT
HEX £,

where:

HEX is the keyword.

' specilies the required field width and type.
n' specifies the data lor display.

FIELD DESCRIPTOR

The ield descriptor [' represents, in pictorial form. the way in which the numeric data is to be
displayed. The symbols used are identical to those used for message definitions in GEMBS0
Controllers other than 200 series, and are as given below:-

Symbol Name Mecaning
" Caret Leading space
a Zero Leading zero
# Hash Significant digit

EXAMPLES
HEX ~AAa# Gi25]

will display the contents of the controiler's table location G25 in hexadecimal form, and with up to
five digits.

HEX 0000# GI25]
{5 essentially the same, except that ieading zeros will be displayed.

The following table shows how these examples would display for different contents of table location
G325,

G25 contents Display
{hexadecimal) First example Second example
3 g 00009
3A A DOCIA
3AB S4B OC9AB
3ABC SABC 03ABC

A long number display, could be written as, for instance:
HEX Anrrarssng (GI25; MASK @FFFF) + GI26]< <18

which would take the contents of table location G26, shift it left by 18 bits, add this to the contents of
table location G25, and then display the result.

Note..The MASK @FFFF is needed in case the content of G25 was a negative number, because it
would then be extended to o 32-bit negative number in which the leading bits would not be zeros.
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The data for dispiay 'n may be a constant, variable or expression.

If the number contains more digits than will fit into the space allocated in the field descriptor, the
display wiil take the form of question marks presented in the specified layout.

The maximum guantity of digits that can be specified with a Lield descripter is 15

The size of characters displayed, as tor Text, is determined by the last SIZE or CSIZE command
encountered. Refer ro the items on SIZE and CSIZE.
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FUNCTION

To extract bits 3 to 15 of o variakle. For @ GEMSO table location. these 8 bits correspond to the rmore
significant byie of the 1B-Bit wera held in the table location.

FORMAT
HIGH v
where:

HIGH is the keyword.
'v' ig the variable from which the next-to-botiom byte is to be extracted.

RULES

v' can be a constant, variaple or expression.

The value resulting from a HIGH operation consists of a 32-bit value, the top 24 bits of which are ail
zero, and the bottom 8 bits are taken from bits 8 ta 15 of 'v.
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FUNCTION

An iF. THEN construction ailows a set of commands o be periormed only if a certain condition is
met. Otherwise, the set of commands is skipped.

Arp IF.THEN.ELSE consiruction is similar, but cllows switching between two aiternative sets of
cammands depending on whether a condition is met or not.

FORMAT
IF - THEN sl
IF b THEN s! EL3E s2
where:

‘D' is a Boolean expression or a bit-selection expression.
'si’” and 's2° are statements.

RULES

It 5! and.or 's?' consist of more than one command, the set of commands must be enclosed in
varentheses ‘round brackeis).

Although a string of commands can be keyed in on one line, they will be listed on displays or
print-outs with one command per line, and the closing parenthesis will appear on a line of its own.
See examples.

The condition 'b’ can take one of three forms:

I Boolean comparison

Format: el comparator e2 Example: C> =5
where 'el' and e?' are constants, variables or expressions, and the compurator is one of:

= Equals

<> Not equals

>= Greater than or equals
= Less than or equals

> Greater than

< Less than

This form of the condition b is the most commoniy used form. e.g.
IF C >»>= 5 THEN FOREGROUND REDFLASH.
2. Boolean expression

Format: &l Example: C-4
where 'el' is a variable or expression.

The condition is met, and the statement ‘sl obeyed, if 'el' is non-zero, If ‘el ig zero, 's2' will
be obeyed if an 'ELSE s2' is included.

For example:
IF C-4 THEN FOREGROUND GREEN
would set the foreground colour to GREEN in all cases except when C was equal to 4.

However, the program is probably easier to read if the condition is written as a Boolean
comparison, The following construction would be equivalent:
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IF C <> 4 THEN FOREGRCUND GREEN
3. Bit-zelection expression

Format: ¢i.bl Exampie: G:100:12
where 'el' is a variable or expression, and 'bl is o constant, variable or expression evaluating
o o number in the range & to 31,

The condition is met, and the stetement s!' obeyed, if the particular bit specified by bl' is ON.
[f it is OFF, 's2' is obeyed provided that an ELSE s2' is included.

For example:

IF Al11.7 THEN FOREGROUND BLUE ELSE FOREGROUND RED

EXAMPLES

IF A[14].13 THEN ¢{
P=X
Q=Y
MOVE 400,433
SIZE 1
BACKGROUND REDFLASH
FOREGRCUND YELLOW
BACKGRQUND BLUE
" OVERTEMPERATURE"
MOVE P.Q

causes a message to be displayed, if bit A14.13 is ON. towards the top right-hand comer of the
screen, and then restores the current writing position to where it was previously. It also puts a
flashing red square before the message.

Note..The szet of commands to be cheyed is enclosed in parentheses. If bit Al4.13 is OFF. the
execution jumps to the lirst command in the format or function definition appearing after the ciosing
parenthesis.

IF Wri00] > 10000 AND Wi101] > 100G0 OR Wii02) = 0 THEN {
FOREGROUND RED
BACKGROUND WHITE

ELSE ¢
FOREGROUND GREEN
BACKGROUND YELLOW

shows an example where the condition to be met is a Boolean expression containing a number of
separdate conditions, combined with the Boolean operators AND and OR. Refer to the items for AND,
NOT and OR.
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FUNCTION

To assigr a veiue to a variable.

FORMAT

where:

LET is the keyword.

v' is either o simple variable, or an L-table array variable.
‘e' is a constant, variabie or expression.

RULES

If 'v is a simple variable, the keyword LET is optional, and is usually omitted. However, it v is an
L-iable variable, the keyword LET is obligatory.

LET cannot be used with any array variable other than L-table vaniables. Any attempt to do so
results in o compiler error message.

EXAMPLES
LET Li32+ A]=27

assigns the value 27 to L-table location 32 +A.

NOTES

Values can be assigned to any L-table location available in the contreller. However, remember that
the early L-table locations from L0 to L3l are used to control which formats are displayed on each
video, o monitor the activity of the videos, and to held overtlow flags. Unexpected etfects may oceur
it data is ussigned to these early table locations without considering the implications, For normal
use, it is recommended that values are assigned only to table locations L32 upwards.

For more information on assignment, refer to the item in this Section on Variables.
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FUNCTION

Ta return the absclute address of a specified controller data table location,

FORMAT
LOCtxlen

where:

LOC is the keyword.

‘' is the required tabie letter,

‘e’ is a constant, variabie or expression evaluating ‘o the required table location number,

RULES

A locction of the specified table letter and aumber must exist in the centroller's dato tables,
otherwise o dispiay time fauit will cccur, and zero is returned.

EXAMPLES
LOCIGILDT:
returns the absolute address of table location Gi0.

NOTES

The chief use of LOC is prior to calling functions. For example, it may be required to use a function
‘0 produce bar charts for various sets of data taken from different tables in the controller. It is easy
enough to write a function which uses a particular table, and the format detinition could then be
written in, e.g.

CALL BARCHART (124,20}

where the values givern might mean the table oifset and the number of bars, e.g. the function in this
instance is to draw 20 bars starting with a value taken from W[120]. However, if the function is to be
able to draw bars with values taken from any of the controller's data tables, it is necessary to pass a
aumber to the function. defining where the absolute address of the table location can be found. This
function is obviousiy diiferent from the previcus one. At one point in the format dehinition, the
tollowing could be written:-

CALL BARCHT2ILOC:C32]), 20!

which might cause a bar chart to be drawn for 20 values starting from C32, while at another point in
the format definition there may be:

CALL BARCHT2{LOCIG{10031. 10}

to draw 10 bars starting from G100. Using LOC to calculate the address of table locations, a suitably
written lunction using these addresses can then be produced that will cover several applications,
atilizing data irom any of the controller's data tables.
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FUNCTION

To extract the ieast sigaificant byre {bits { to 7t of a variable,

FORMAT
LOW v
where:

LOW is the keyword.
v' is the variable from which the bottom byte is to be extracted.

RULES

W' ean be a constant, variable or expression.

The value resulting frem o LOW cperation consists of a 32-bit value, the top 24 bits of which are all
zero, and the bottom 8 bits are taken from the bottom 8 bits of v'.
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FUNCTION

Bitwise And cperaior.

EXAMPLES
The lollowing command:-
IF G[50} MASK @104 <>0 THEN FOREGROUND REDFLASH

sets the FOREGROUND 1o REDFLASH if either bit 2 or bit 8 in the controller's table location G50 are
set to 1. This is pecause the hexadecimal constant 104, written out in binary, is equal to

5000 001 GCG0o 0160.

MASK can also pe used in expressions to produce a vaiune which consists of 1's where two variables
hoth centain 1 for the same bit numbers, e.g.

C = AMASKB
would perform a calculation such as the following:-

A 0011 1100 1310 0101
B £111 0080 1111 0000

C 0011 090C 1010 0000 = A MASK B

NOTES

For brevity, the examples above are shown with 18-bit numbers. In practice, simple variables are
32-bit, and values taken from the controller's table locations are 16-bit padded to out to 32-bit, with
leading zeros if positive, or suitably adjusted if negative.

PRIORITY

When an expression is evaluated, HIGH, LOW and Shift are evaluated before MASK. UNION,
DIFFER, multiplication, division, addifion and subtraction are evaluated after MASK.
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SECTION § Messages

On tke video monitor screen, 'ext can be displayed that is either defined in the format and function
definitions or taken from ‘he controller's data tables.

- For details of the methed of outputting text defined in the format and function definitions, reler
to the iterm on Text.

- To cutput ‘ext *aken taken from the conireller's data tables. use the STRING command. To
output odd characters, the CHAR command may be more convenient. When used by the
STRING commanrd, the textual data must be in the correct tormat in the controiier's data tables,
as given below:-

FORMAT OF MESSAGES
Messages held in the controiler's data tables cail be stored in either of two forms:

- a string of bytes in any retained workspace table.
- on GEMBC Centrollers other than 200 series, as messages in the 'messages area of the
P-table.

MESSAGES IN RETAINED WORKSPACE TABLES

Each table location used for ¢ message is treated as being made up of two bytes. The lower byte
thits @ to 7! is used first, and the higher byte (bits 8 to 15} is used secord.

At the start of the message, the first table location must contain as the first ilower! byte a number
represerting the quantity of characters in the message (not including the length byte itself). This
number should always be an cdd number.

The remaining bytes in the message consist of the characters that will be displayed. Any CR or LF
characters (@0A and @0D) are treated, when used for display by IMAGEM, as Newline characters
isee the item on NEWLINE). I an odd byte is left over at the end of the message, make this byte o
NUL (@C0).

As an example, to set up the message 'Help' in table locations W00 onward, set up WIC0 to W02 to
contain:

Table Contents Explancation

Location in Hex.

W100: @4805 ASCII '‘H' + 05 {for 5 bytes in message)
W101: @eCEBS ASCIH '1' + ASCII e

Wi02; @0070 ASCIH NUL + ASCIH pr

Or. programmers, the codes for printing characters can be entered directly, without having to convert
them into ASCII codes, but it may be necessary to enter special characters by their code numbers.
Reler to the item on the OFFSET command.

Several contiguous messages can be set up in a waorkspace table . that is, the next message begins
in the next tab:e location, e.g. WI03 in the example above. In this case, in a STRING command, it
can be defined that the nth message is to be displayed. Thus, in the example dabove, if there was a
second message starting in WIG3, it could be stated that message 2 display was to start from W100,
Further details are given in the item on the STRING command,
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MESSAGES IN P-TABLE MESSAGES AREA

On o GEMEC Controlier other than a 200 series, messages can be entered directly into the ‘messages
arec' of P-table using the controlier s message editor. When such messages are entered, it is not
necessary to bether about which table lecations they are stored in, as the message editor sorts this
out. In fact, they are stored at the upper end of the P-table, chained together in a block.

When it is required to display one of these messages using a Graphic video system, it is necessary
tc establish the table iocation of the first message. To avold having to perform this caiculation in the
format or function definiticn, the video system includes the pseudo table location X{0] which can be
accessed directly.

Note...GEMBG Controilers do not contuin any X-table, so the designation Xi0] does not cause any
contlict.

In addition o0 X', I is oaly necessary to specity the message number in the STRING command.
Refer to the item on the STRING commands for more details.
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SECTION 5 MOVE and RMOVE

FUNCTION

To move the writing positien from its current posiiion te any pixel cefined.

FORMAT
MOVE X1.Y1
RMOVE X1.Y1
where:
MOVE or RMOVE is the keyword.

X! is the X co-ordinate of the pixel to be maved to.
Y1 is the Y co-ordinate of the pixel to be moved to.

RULES

With MOVE, X1 and Y1 must be given relative to the origin of the current WINDOW. Which pixel this
is can be modified with the ORIGIN command.

With RMOVE, X1 and Y1 must be given relative to the current writing position.

Xl and Y1 are independent of any changes made by the SIZE command to character sizes and line
tkicknesses.

The separators between co-ordinates chey the standard rules. Refer to the item on Separators.

NOTES

MOVE is normaily used to set the current writing position prior to displaying text or drawing lines, so
as to set the position for the start of the text or the line. Refer to the items in this Section for Text and
DRAW.

The firsi character of a string of text being displayed appears with its top leit-hand pixel where the
current writing position is set. On completion of displaying a text string, the current writing position
meoves iorward to the first pixel after the last character in the string, adjacent to the top right-hand
pixel of this character, L.e. ready for another character, if there is cnre.
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FUNCTION

To provide a carriage-return/line-feed sequence.

FORMAT
NEWLINE

where:
NEWLINE is the keyword.

RULES

NEWLINE requires no values following it.

NOTES

NEWLINE is provided as a separate keyword because, when specifying a text string, it can become
difficult to read the program if embeddead carriage-returns or line-feeds have to be used, e.g.

"PIECE OF TEXT

is not as ciear to read as:

“PIECE OF TEXT"
NEWLINE

Without using NEWLINE, readability gets worse if fext is conditionally displayed. e.g.

IFZ=4THEN "
* ELSE ' PIECE OF TEXT

is not as clear {o read as:

IF Z=4¢ THEN
NEWLINE

ELSE
«"PIECE OF TEXT'
NEWLINE
!

There is little to be gained with long passages of text, so that embedded camage will not make any
significant difference. However, where there is a display including other commands such as
DECIMAL, the use of NEWLINE can improve readability.

RULES

When a NEWLINE {or a carriage-return or a line-feed) ts encountered in the program, the current
writing position moves down by the current character size height, as set by the last SIZE or CSIZE
command.

It o SIZE has been omitted, then by default the text will be SIZE 1, and display 14 pixels high: in this
case, ¢ NEWLINE moves the current writing position down 14 pixels.
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Aiso, the current writing position returns to X co-ordinate 0 {zero). In most cases, this will be «t the
left-hand edge of the current WINDOW, as the origin of a window {the pixel whose co-ordinates are
0.0; is normaliy the bottom left-hard pixel. However, i this is altered this with the ORIGIN command,
the current writing position wili refurn to be vertically in line with the origin pixel. If the origin is set
to be outside the WINDOW, e.g. if the X co-ordinate of the origin is negative, the text string may be
truncated, or pessibly not be displayed at ail.
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NOT SECTION §

FUNCTION

To negate « Booiean or bit-seleciion expressicn, ie. 1o make it true if faise and vice versa.

EXAMPLES
IF NOT A{i2.5 THEN FOREGROUND BLUE

sets the FOREGROUND ccolour to BLUE if bit A12.5 ir the controller's A-table is OFF,

NOTES

Although NOT is mainiy of use in bit-seleciion expressions as in the example above, it can also be
used in Boolean comparisons, e.g.:

IF NOT C=5 THEN FOREGROUND REDFLASH
but the equivalent is frequently preferred:
IF C<>5 THE FOREGROUND REDFLASH
Similarly, NOT can ke used in Boolean expressions such as:
IF NOT C-D THEN P =WTI100j

which sets P equal to the value held in the Controllier's data table location W100 whenever C and D
are equal. Again, the fcllowing equivalent is more often preferred:-

IF C=D THEN P=W[100]

However, with bit-selection expressions, where ¢ command is required, obeying when o particular bit
is OFF, using NOT is the easlest way of doing it.

RULES

When a Boolean expression containing the operators NOT, AND and OR is evaluated, NOTs are
evaluated first, tollowed by ANDs, and then by ORs. This order of nriorities can be altered by using
parentheses {round brackets). For example:

IF NOT A[12].4 AND A[12].5 THEN MOVE §,75
the MOVE 1s obeyed if bit AlZ.4 is OFF and kit A12.5 is ON. However, if you write:
IF NOT (All2].4 AND Al121.5; THEN MOVE C,75

the MOVE is obeyed if eitner of the bits A12.4 and A12.5 are OFF.
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FUNCTION

To bodily shiff the codes oi the character set.

FORMAT
OFFSET n
where:

OFFSET is the keyword.
i is the numeric offset.

RULES

The value n' given with OFFSET can be a corstant, variable or expression.

Orly the least significant 8 bits of 'n’ are used in evaluating the offset. If @ number outside the range
J to 224 is used. this is evaluated to 0 having no shift aifset.

H, after adding the offset, o resultant character code is greater than 255 decimal (= @FF
hexadecimall, the value wraps round to the start of the displayable character set, from @20 cnwards.

OFFSET remains in force until re-set by another OFFSET command or the end of the format definitien
is reached.

OFFSET affects all characters displayed, i.e. not only in Text specified in quotes, by the STRING and
CHAR commands, but also figures displayed by the DECIMAL, HEX and UNSIGNED commands.

When keying ir, the keyword QOFFSET may be shortened to a minimum of OFF, but it wili be
expanded to the full keyword on any program listings or displays.

EXAMPLES
The command:

OFFSET @3F
would cause:

"A" to display as user-defined character @20
“B" to display as user-defined character @81
etc.

This commang may be found useful. if for instance, an italic character set was defined in addition to
the default Roman character set. It would then be possible to enter text strings in normal characters
but display them in italics. Thus, if the italic alphabet was defined as characters with codes @80 to
@93 (= 128 to 151 decimal), the following couid be writen:-

QOFFSET 63
'TEXT DISPLAYING IN ITALICS"

Note...lf only an alphabet has been defined as above, other punctuation marks and spaces may not
come out as intended. It is better to define a complete second printing character set. In the example
above, the spaces would display as underline characters.
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SECTION 5

Note...The oifset value can ke entered in either decimal or nexadecimal, as for all other values in the
Display Language. However, an OFFSET also affects figures displayed by DECIMAL, HEX and

UNSIGNED commands. Hernce, it may be necessary to use:
OFFSET ©

to re-set the codes of the character set before displaying any numbers.
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FUNCTION

Toc combine tweo condiiions when using ar IF.THEN sitement.

NOTES

OR is referred w0 as a Boolean operatsr, and an expression containing an OR as o Boolean
expression, For bitwigse Or operations, refer to the iftem on UNION.

EXAMPLES
The following command:-
IF P>4 OR Q>45 THEN FOREGROUND RED

sets the FOREGROUND to RED ii either or both of the specified conditions P grecter than 4, Q
greater than 45} are met, ctherwise no action is taken.

RULES

When a Boolean expression containing the operaters NOT., AND and OR is evaluated, NOTs are
evaluated first, followed by ANDs, and then by ORs. This order of priorities can be altered by using
parentheses {round brackets). For example:

[F{P=1OR Q=1 AND T=1 THEN MOVE (.28

forces the OR to be evaluated first. If the parentheses were omitted:
IFP=10ORQ=1AND T=1 THEN MOVE 0,28

the AND would be evaluated first, i.e. the command would be equivalent to:
IFP=10RQ=1AND T=1) THEN MOVE 0,28

since the AND operator takes priority over the OR operctor.
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ORIGIN SECTION 5

FUNCTION

To set which pixel is to be treated as the origin of « WINDOW, ie. which pixel is treated as having
XY co-ordinates of 0.9,

FORMAT
ORIGIN X1.Y1

where:

ORIGIN is the keyword.

¥1.Y1 are the co-ordinates of the pixel tc be used as the origin, measured relative to the bottom
left-hand corner of the window.

RULES

¥l and Y1 may be constants, variables or expressions.

¥: and Y1 must be in the range -32768 to 32767. Numbers outside this range will be iimited to these
vaives,

An ORIGIN command must come before the WINDOW command to which it applies.
The separators between the co-ordinates obey the standard rules. Refer to the item on Separators.

When keying in. the keyword ORIGIN may be shortened to a minimum of ORL but it will be
expanded to the full keyword on any program iistings or displays.

NOTES

What is defined in a format definition can include text and graphic figures with co-ordinates outside
the area of the screen. The WINDOW command defines how much of this format definition is visible
on the video monitor screen. Using the ORIGIN command, the format definition can effectively be
shifted o vary what comes within the window.

EXAMPLES

Suppose it is required to set up « format definition with the default settings of:

ORIGIN 0.0
WINDOW 0,0,553.447

so that the definition produces a display of:

400 401 402 403 404 405
300 301 302 303 304 305
200 201 202 203 204 205
100 101 102 103 104 105
000 001 002 003 004 005

If the WINDOW is changed without changing the ORIGIN, only that portion that is displayed is
altered, still working from the bottom left-hand cormner, e.g. changing the window as follows:-

CRIGIN 0.0
WINDOW 280.171,559,447
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will produce « display of:

200 201 202
180 161 102
...... CGa 0C1 602

If poth the WINDOW and the ORIGIN are changed, setting the origin back to the corner of the
display as foillows:-

ORIGIN -280,-171
WINDOW 280,171.559.447

the display would be:

. 403 404 405
. 303 304 305
203 204 205

Note...The co-ordinates given for the corner of the screen in an ORIGIN command must be relative to
the corner of the window. The co-ordinates given in a WINDOW command, however, must always be
relative to the screen itseif, i.e. WINDOW co-ordinates must always be absoiute.

If the format definition extends the array of figures off the screen to the right-hand side, then by
moving the origin, what is dispiayed cculd be shifted, e.g.

ORIGIN -2280.0
WINDOW 00,559,447

might give a display of:

403 404 405 406 407 408
303 304 305 305 307 308
203 204 205 206 207 208
103 104 105 106 167 108
003 004 005 506 007 €08

EXERCISE

The following exercise may familiarise the operater with the way that WINDOW, ORIGIN and SCALE
interact. Set up two formats as follows:-

FIRST FORMAT
* Format to set background to black ™/

BACKGROUND BLACK
WINDOW 0.0,558,447
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SECOND FORMAT

* Format settiing up number array *
SIZE 3
SCALE Gid!
ORIGIN Gl1:,GiZ2)
FOREGROUND BLACK
BACKGROUND CYAN
WINDOW Gi3.,Gi4LGi5.GI6]
FORA=0TOY

{MOVE 20,28+ A"84

FORB=0TGC 18

‘DECIMAL 00# A"1C0+B

;
}

Call up the first format by putting its number in the controller's table location LU. Cail up the second
format by putting its number in L1. By writing values to the contreiler's table locations Gl and G2 {or
the ORIGIN, and G3, G4, G5 and GB for the WINDOW, the examples given above can be
demonstrated. The effect of changing the SCALE with G0 can also be demonstrated. Refer to the item
on SCALE for turther details of this command.
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RDRAW

Details of this command are given in the item for 'DRAW and RDRAW'.
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RECTANGLE SECTION §

FUNCTION

To produce « filed-in rectangle whese edges are parciie! ¢ the X and Y axes.

FORMAT
RECTANGLE X1,Y1.X2 Y2.n

where:

RECTANGLE is the keyword.

XL.Y1 are the co-ordinates of the first corner.

¥2.Y2 are the co-ordinates of the diagonrally sppesite corner.
n' is the {fill pattern number.

RULES

The fill pattern number is coptionail. I it is omitted, the fill will be solid. and in the current
FOREGROUND colour. If « fill pattern number is included, the stripes, cross hatching, ete., will be in
the current FOREGROUND colour with the spaces between in the current BACKGROUND colour. For
Gl pattern numbers, refer to the FILL command.

As long as the co-ordinates given are for two diagonaily opposite comers of the rectangle. it does
not matter which corners are choosen or the order in which they are given.

If any corner of the rectangle has co-ordinates which fail outside the current WINDOW, the rectungle
and its fill will be truncated at the edge of the window.

The separcators between the co-ordinates. and between the last co-ordincte and the fll pattern
number, obey the standard ruies. Refer to the item on Separators.

When keying in. the keyword RECTANGLE may be shortened to ¢ minimum of REC, but it will be
expanded to the full keywerd on any program listings or displays.

EXAMPLES

The commands:

FOREGROUND BLACK
BACKGROUND GREEN
WINDOW 0 0 559 447
RECTANGLE 60 140 200 406 12

produce o black cross-hatched rectangle on a green background. When keying this section of
orogram in, the keywords could be shortened as follows:-

FORE BLACK

BACK GREEN

WIND 0 0 559 447
REC 60 140 200 460 12

but on re-displaying the format or function definition, it would be listed with the keywords in full as
given previously.

The follcwing shows the use of commas and or semicolons as separators and how the co-ordinates
are paired:-

FOREGROUND BLACK
BACKGROUND GREEN
WINDOW 0,0;559.447
RECTANGLE 60,140,200,400;12

[ssue 5 IMAGEM Graphic Video Pregramming Manual 98



SECTION § RECTANGLE

For a solid fill, omit the final parameter:

FOREGROUND BLACK
BACKGROUND GREEN
WINDOW 0 0 359 447
RECTANGLE 60 140 206 400

NOTES

For an open rectangle with no fill, use the DRAW or RDRAW commands.

For a rectangle whose sides are not parallel fo the X and Y axes, either build it from two TRIANGLEs
with a commonr side, or use the DRAW or RDEAW commands to produce the outline, followed by a
FILL.

Where o shape is built up from a number of RECTANGLEs, TRIANGLEs and or DRAWn shapes and
afterwards FlLLed. any FILL patterr wili continue across the adjacent or overlapping edges without
diglocation.

Where a pattern is used. ¢ RECTANGLE dces not give any outline. If therefore « pattern is used that
has little foreground content te.g. FILL pattern number 1} with the same baczground as was shown
previously, the edges of the rectangle may net show clearly. Either use a diferent pattern. or draw
the cutline using the DRAW or RDRAW commands.
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FUNCTION

To return a value from o function.

FORMAT
RETURN v

where:
RETURN is the keyword.
'v' ig the value to ke returned.

RULES

A RETURN can be used in a format or function definition. However, it is intended for use in function
definitions cnly. When a RETURN is encountered in « format definition, causes the format execution
to terminate.

'v' may be a variable or an expression. There would be little point in making it an array variable.
I 'v' is omitted, a value of 0 (zero! is returned.

When a RETUBRN is encountered in a furction, the functien terminates, and execution returns ‘o the
calling format or function.

Where there are different paths through « function, i.e. where an IF. THEN..ELSE construction is used,
more than one RETUBN can be used in the funciion.

If « BETURN instruction is omitted from the end of o function, RETURN 0 is assumed by default,

When keying in, the keyword RETURN may be shortensed to « minimum of RET, but it will be
expanded to the full keyword on any program listings or displays.

EXAMPLES
RETURN P

causes a function to terminate and to return the value of its local variable P to the calling function or
¢

ormat,
[F P> 1000 THEN
RETUEN 10C0
ELSE
RETURN P

is an example of a possible ending to a function where the value returned is limited to 1000, It shows
the use of two separate RETURNSs, only one of which is ever encountered on any particular execution
of the function.
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Details of this command are given in the item for 'MOVE and RMOVE",
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FUNCTION

To scaie down the co-ordinates, character sizes and .ine thicknesses to a percentage of those
spocified in the formeat or functien definltion.

FORMAT
SCALEn

where:
SCALE is the keyword.
' is the scale factor, as a percentage of full size.

RULES

'n may be a constant, variable or expression.

n should evaiuate tc a number in the range 10 to 100 inclusive. If it evaluates to « number greater
than 00, it will be limited to 130. If ‘'n is less than 10, or is negative, it is evaluated to 100.

NOTES

SCALE is normally used with n' as a varlable or expression; there is little point in using the
command with o constant. By varying 'n from a iower number to a higher number. a 'zoom eflect is
created which enlarges « format and cllows detail that was previously hidden to be displayed.

SCALE has no effect on WINDOW commands. The co-ordinates for a WINDOW are always absolute,
reiative to the screen area. Refer to the item on WINDOW for more details.

SCALE has no effect on FILL paiterns. These are aiways of the sizes shown in the item on FILL, in
this Section. [t does, however, affect the size of line patterns; see the item on DRAW, in this Section.

After a SCALE command is encountered in « format or function definition, all co-ordinates and SIZEs
are multiplied by n/100, rounded to the nearest integer. Since the sizes of characters can only change
to the nearest integer, this means that they will be 14, 28, 42 etc. pixels high for full height
characters, and intermediate character heights are not cbtuinable. If a truncated character height
has been set with the SIZE or CSIZE command. characters can only be a muitiple of this truncated
height.

f, as « result of the multiplication by n/100, character sizes or line thicknesses become less than
50, they wiil be rounded to zero, and therefore will not appear on the display.
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Where a command requires multiple parameters, e.g. one or more co-ardiaate pairs, these values
can generaily be separated with:

- Spaces
- Commas
- Semicelons
- Any mixture ¢! the toree.
Thus, the command:
RECTANGLE 10G 100 300G 300
could equally well be entered as:
RECTANGLE 120,100,300,3C0
oY as
RECTANGLE 1060;100;300:360
or as:
RECTANGLE 106,130:366,300
and 50 o,
The oniy exception :s where one of the values is negative. A negative value must not be separated
from o previous one with a space, but with a comma or semicolon. Thus, if the tollowing was
written:-
ORIGIN 120 -50
the video compiler would perform the subtraction, making the entry equivalent to:
QORIGIN 5C
However, if the foilowing was wriiten:-
ORIGIN 100.-50

the compiler would interpret the two numbers as separate vaiues.

I the command dces not use consiants but variables or expressions, it does not matter if these
variables or expressions evaiuate o negative vaiues. Thus, it the following was written:-

ORIGIN P Q

where P and Q are variables, with a space as the separator between them, it does not matter if, on
evaluation, P equals 160 and Q equals -50. Similarly, writing:

CRIGIN G:i1C0] G101

if table locations G100 and G101 contain 100 and -50 respectively. this again will be interpreted
correctly with a space as the separator as shown.
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All numbers in the video system are treated as 32-bit words. Where a vaiue is taken irom one of the
controtier s dat tabies. it is expanded from 18-bit to 32-bit For « positive value, leading zeros are
zdded. For o regauve vaiue, the number is appropriately adjusted, pit 31 beceming the sign bit
instead of bit 15, Besides the normal arithmetic operators {+, -, " and /i, IMAGEM Display Language
includes the snift operators:

>> Shiit right
<< Shift lefs

A shift operator must be fcllowed by a constant, variable or expression evalualing to a rnumber
between 0 and 32. Numbers outside this range wiil be limited to 32 giving an output of zero.

When a number is shifted to the right or to the left, any bits shifted outside the 32-bit word are lost,
and vacancies are filled with zeros. If the equivalent of a rotate operation is required, an expressicn
can be written such as:

Q = P>>3 UNION P<<29

which is equivaient to rotating right by 3 bits. The first term (P>>3) shifts P right by 3 bits, the least
significant 3 bits are lost, and the most significant 3 bits are filled with zeros. The second term
{P< <29 shiits P ieft by 29 bits. so that all but the least significant 3 bits are lost. and the least
significant 29 bits are filled with zeros. Taking the UNION of the two terms combines the two to give
the required answer,

Note...The keyword HIGH gives the upper byte of a table location directly, without having to use shift
cperators. For instance:

P = HIGH GI[i0¢}
is equivalent to

P = Gi{100! >> 8 MASK @FF
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FUNCTION
Tc provide the sine of an angle.

FORMAT

where:
SIN is the keyword.
‘eli is a value or expression.

RULES

‘ell must be in degrees.

The result given by the SIN functior equals the trigonomeirical sine muitiplied by 1080 and rounded
to the nearest integer.

EXAMPLES
SIN1453

returns a velue of 707, e, G.7071 ° 1000 reunded to the nearest integer.
P = SIN(G(100)

assigns to the variable P a value egual to 1000 times the sine of the value held in the controllers
table location G100, rounded to the nearest integer.
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FUNCTION

To detine the size of characters aad the thickness of lines in a display.

FORMAT
SIZE nl =23

where:

SIZE is the keyword.

nl'is the size multiplier in the X direction for characters, and also the thickness multiplier for
iine thicknesses.

n2 is the size multiplier in the Y direction for characters,

n3 is the character height.

RULES

al' n2 and n3 may be constants, varaiables or expressions.

it nZ is omited, the size of characters is multiplied by the same tacter in both the X and Y
directions. '22" has no effect on iine thicknesses.

Both nl' and 'nZ must be ir the range 0 te 32 767 inciusive.
If 'nd' is omitted, the characters are dispiayed in full and not truncated in height.
If characters are required truncated in height, values for n2' and n3' must be specitied.

13 must be in the range -32 768 to 32 767. However, the expecied range is between 1| and 14. Values
that are negative or zerc are treated as l. Values greater than 14 are treated as 14.

If a request is made for text to be displayed or lines to be drawn before the first SIZE command is
encountered in the iformat or function definition, the system defaults to SIZE 1,1,14.

NOTES - TEXT

Characters are stored as an array of 'off on’ elements in a 7 wide by 14 high array. Details are given
in Section 6, using the Character Editor, in the item on Option 3.

When a character is displaved with SIZE | {or SIZE 1.}, each ‘on’ element in the character definition
is shown by a single pixel ir the current FOREGROUND colour.

When a character is displayed with enlarged SIZE nl.n2, each element in the character definition is
displayed by a rectanguiar biock of pixels 'nl' wide by 'n2' high. When 'n2 is omitted. each
rectangular block becomes an nl' by 'nl’ square of pixels.

When nd is included. only the top 'n3’ rows of the character array are displavad, This gives the
facility for displaying iines of text closer together under certain conditions. For in..unce. upper case
characters in the default set do not use the last three rows of the array, although these rows are
ssed for lower case characters with descenders (g, |. p. g and y). Therefore. if the text uses upper
case characters and digits only, try truncating the height of the characters to the first 11 rows, using,
for instance, the command:

SIZE 1.1.11

Note...'n3' is the number of rows of the character definition used, not the number of pixels, and is
therefore independent of 'nl" and a2'. Thus:

SIZE 2.3.11
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gives the same effect as for the previous command but with characters twice the width and three
‘imes as hign. When a NEWLINE for un embedded line teed or carriage return! is enccunlered, the
current writing peosition moves down by the current character height

i SIZE s increcsed dynarically, eg. where values are taken from the controiler’'s data tables, the
size of characters is expanded downward and to the right, and vice versa if the SIZE is reduced. In
other words, the top left-hand corner oi the iext string remains fixed.

If a SIZE is specified that makes characters tco large to display within the current WINDOW, these
characters will not be displayed. In preference to being truncated at the edges of the window, they
will not appear on the display at ali.

NOTES - LINES

Lines drawn by the DRAW and RDRAW commands are 'nl pixeis thick. 'n2 and 'n3' do not have any
effect on line thicknesses.

Compared with the single-pixel thick lines produced with SIZE 1, thicker lines are produced by extra
pixels on both sides of the line. If nl' is an odd number, an equal aumber of pixels are added on
each side, e.g. a SIZE 5 line would add 2 pixels on each side of a SIZE | line. Where 'nl’ is an even
anumber, the extra pixel wiil be added in the positive co-ordinate direction. Thus, a SIZE § horizontal
line will have 3 pixels above and 2 pixels below compared with a SIZE | line; « SIZE 8 vertical line
will have 3 pixels io the right and 2 pixels to the left compared with « SIZE | line.

NOTES - INTERACTION WTIH SCALE COMMAND

The SCALE command affects the SIZEs of lines and characters. Refer to the item on the SCALE
command, When a SCALE command is encountered, SIZEs in the format or function definition are
thereatiter juntil another SCALE command is encountered) multiplied by the percentage SCALE factor,
and rounded to the nearest integer. The smallest percentage factor cvailable with SCALE is 10%. [f
the result of multiplying the SIZE factor by the SCALE factor is less than 50%, characters and lines
will not be displayed. See Examples below.

The display of text can be suppressed by setting 'nl' to zero. If « variable or expression is used for
'ni', text can be switched on or off by making 'nl' non-zero or zero. However, there are other ways of
achieving the same result {such as using IF. THEN constructions) that are easier to understand when
reading back the format or function definition as a display or print-out.

EXAMPLES

To dispiay doubie size characters starting from oixel 100,1C00:

MOVE 100,100
SIZE 2
‘DOUBLE SIZE CHARACTERS"

To display characters that are double width but of normal height:
MOVE 100,100

SIZE 2,1
“DOUBLE WIDTH CHARACTERS"
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To draw a line 3 pixels thick:

MOVE 112G, 160
SIZE 3
DRAW 200,300

The characters "TEXT" preduced by the following sequence of commands:-

SCALE 30
MOVE 200,100
SIZE 4
“TEXT"

will be of SIZE I, since SIZE 4 multiplied by a SCALE factor of 30°% gives a size of 1.2 that, when
rounded to the nearest integer, is a size of 1. However, with the following commands:-

SCALE 15
MOVE 120,360
SIZE 3

TEXT-

the character string "TEXT" will not be displayed, since SIZE 3 multiplied by a SCALE tactor of 15%
gives a size of .45, This is less than 50%, and when rounded to the nearest integer gives « size of {
izero), so nothing is displayed.

The tollowing commands cause characters of variable size to be displayed according to the value
aeld in the coniroller's table location G50

MOVE 0.28
SIZE GI50)
IITEXTII

and text will not be displayed if G50 contains zero.

Issue 5 TMAGEM Gravhic Video Progremrung Manual 108



SECTION § STRING

FUNCTION

To display a rext message taken frem the controller s date tables.

FORMAT
STRING tl.n.t2...

where:

STRING is the xeyword.

t1' is the controllers table location at which the message or a chain of messages start.

n' is the message number.

12 is the start of the controller's table locations whose values are to be embedded in the
message ‘rom a GEMS0 Controller other than a 200 series.

RULES

t1' can have one of the following formats:-
L. ale] Example: G[(100]

where 'a' is the table letter, and 'e' is a constant, variable or expression evaluating to the table
‘ocation number,

2. [e] Example: {35232]

where ‘e’ is the absolute byte address in the memory of the table location. This could be found
in the controller's program using the LOCATE Special Function S20. It could also be found
within the format or function definition in the video system using the function LOC. Refer to
the item on LOC.

3. [alel] Example: [GI230]]
where 'ale] is « table location using the same notation as for 1. above. However, instead of
this table location being the one where the message starts, it is a table location whose

contents are the absoiute byte address of where the message starts, as in 2. above. In other
words, a’e] is a location whose contents point to where the message starts.

'n' is a constant, variable or expression defining the message number.
‘t2' can have any of the same formats as for t'. t2' is only required for GEM8) Controller messages

on controllers other than 200 series that have embedded values and otherwise are ignored, When 't2
is required. ‘n' must always be included in the command.

NOTES

For the format of data in the controller's data tables lor messages, refer to the item ;1 Messages.
Note..For 't]', 't2', it is possible to hurther extend the use of square brackets, to use table locations

whose contents point to table locations that point to other table locations, etc. This is described in
the item on Variables.

EXAMPLES
STRING WI100]

displays the message beginning at table location W100.
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STRING WI[1001.3

dispiays the 1rird message in a chain of messages, where the first message begins at table location

WG |
STRING 'X[03).!

displays the firs: message in a GEMSC Controller other than a 200 series taken froem 'he messages
area in P-tabie. This example uses the speciai pseudo tabie location X0; that points to where the
message area starts irefer to the ilems on Messages and Variables). A message number must always
be given wner using a STRING with X[0].

STRING 7X[G1L5
displays the fifth message in @ GEM80 Controller cther than o  20C series.
STRING [X[9:] 4, A[L3!

displays the fourth message in o GEME0 Controller other than a 200 series, incorporating into the
display a vaiue taken from table location Al3. The format of the display depends con the field
descriptor used in the message in the controiier. These field descriptors, compatibie with those used
oy the video system for the DECIMAL command, are described in the Controller's Technical Manual.

STRING -XI[0i), G[35], A[G{35] + 5]

displays @ message in a GEMS0 Controller other than a 200 series, where the message number is
variable and taken from table location G35. Incorporated in the message are two values, the first
taken from A-table and the second from the next consecufive A-table. The table location numbers are
evaluated by expressions dependent, in this example, on the message number taken from G35.

It is not possible tc enter more than one variable parameter atter the message number for output of
numeric data within the message i.e.

STRING X[0;, 1GOC.EX2LE{1,

will result in a compiler error, preducing the error message "Compiler Error F§ =137 lilegal Character
Found"
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FIXED TEXT

To dispiay ‘xed text in the ‘ormat or function definition, simply specity the text, enclesed in either
sirgle or double guctes, withou! ary keyword, e.q.

‘PIECE OF TEXT"

The size of the characters can be enlarged by using the SIZE or CSIZE command preceding the text.
See the *ems on SIZE and CSIZE.

The text will appear, starting at the top left-hand corner of the current WINDOW, unless the starting
position has already been moved using MOVE or RMOVE. Further text will carry orn where the last
tex: string finished, e g. the commands:

"PIECE OF TEXT"
"SECOND PIECE OF TEXT"

will produce a display of:
PIECE OF TEXTSECOND PIECE OF TEXT
To move the writing position to the next line:

- Type a carriage-return or line-feed inside the quotes. The system wiil provide the other.
converting what is typed into ¢ CR.LF sequence.

- Preferably. use a NEWLINE command, as below:-

'PIECE OF TEXT"
NEWLINE
"SECOND PIECE OF TEXTH

which wiil produce a display of:

PIECE OF TEXT
SECOND PIECE OF TEXT

Note...Although text can be entered between single or double quotes, it is always re-displayed
enclosed in double quotes.

There dare facilities for producing a set of up to 224 different character types, see Section 6, 'Using the
Character Editor. To include any special characters which de not have correspending keys on the
programmer, their hexadecimal codes must be given, preceded by the commercial at’ symbol '@', for
instance:

“Text conlaining user defined characters @F3I@91"
Control characters can aiso be included, t.e. those with hexadecimal codes 00 to 1F which do not
display symbols but could affect the display. There is no particular reason why this should be done
since all control characters are ignored except tor newiine code, 0D hexadecimal.
[f any of the following is to be included within the text:-
- Double quotes (")
- Single quotes {)
- Commercial at (@)

these symbols must be repeated. For instance:

" ' PIECE@@OCFr@@TEXT@@IN@@SINGLE@@QUOTES' * "

112 IMAGEM Graphic Yideo Programming Manuai lssue §



Text SECTION 5

will produce a display of:

PIECE@OF@TEXT@IN@SINGLE@QUOTES

VARIABLE TEXT

Tnere are two commands in the IMAGEM Display Longuage lor handling text taken from the
contreiler's tables:

- STRING. Intended for variable text messages.
- CHAR. Intended for individual characters. Can be used for longer sirings, but STRING is
generaily more convenient for this purpose.

Refer to the items relaiing to these commands for details.

There is dlse a command for handiing text taken from the oif-line storage section of memery on
controllers that have this facility:

- GETCHAR. Iniended, ke CHAR, for individual characters, bui can ke used for longer sirings.

Refer to the itern relating to this command for details.

NUMBERS

There are three commands for displaying numbers:
- DECIMAL. Intended for signed decimal numbers.
- UNSIGNED. As for DECIMAL but treating all numbers as positive.

- HEX. Dispiays numbers in hexadecimal form, with each four bits of the number being trected
as one hexadecimal digit (-9 and A-Fl.

Refer to the items relating to these commands for details,

COMBINED NUMBERS AND TEXT

To display text and numbers, write the commands in order, e.qg.

“FEEDWATER TEMPERATURE ="
DECIMAL ~n# #4# G1340°
* Degrees C-

will give a display, it G340 contairns 7435, of:

FEEDWATER TEMPERATURE = 74.35 Degrees C
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Details of this keyword are given in the item for 'IF. THEN. ELSE"
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Details of this keyword are given in the item on 'FOR..TO'.
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FUNCTION

Te display text on top ol previously defined text, Le. the equivalent of a printer ‘overstrike’ faciiity.
lso allows patterned lines to be drawn with the gaps between the cashes not overwriting anything
which was previously displayed.

FORMAT
TRANSPARENT

where:

TRANSPARENT is the keyword

RULES

Although TRANSPARENT may seem at first sight to be a colour, it is not. and must not be preceded
by the keyword BACKGROUND. [t affects characters and drawn lires only, and has no effect on
patterned FILLs.

NOTES

When text is displayed. each character is shown on the display in a 7 by 14 array of elements. The
elements that are 'on’ in the character detiniticn are shown in the current FOREGROUND cclour, and
the elements that ore 'offf are shown in the current BACKGROUND colour. However, :if
TRANSPARENT is specified. new text is shown over the top of that previously displayed. That ig, only
those pixels defined by the ‘on' elements in the character definition array are altered. Pixels defined
by 'off' elements in the character definition array are left unchanged in whatever BACKGRQUND or
FOREGRQUND colour they were previousiy shown.

EXAMPLES
Without using TRANSPARENT:

FOREGROUND BLACK
BACKGROUND WHITE
MOVE 100,100

'TEXT"

MOVE 100,100

produces a dispiay of:

because TEXT is overwritten by both the background and foreground colours of . . However:

FOREGROUND BLACK
BACKGROUND WHITE
MOVE 130,100

“TEXT"
TRANSPARENT

MOVE 100,100
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oroduces a display of:
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FUNCTION

To produce ¢ filleg-in triangle,

FORMAT
TRIANGLE X1.Y1.X2,Y2,X3,Y3n

where:

TRIANGLE is the keyword.

X1,Y1 are the co-ordinates of the first corner.
X2,Y2 are the co-ordinates of the second cerner,
X3.Y3 are the co-ordinates of the third < arner,
‘n' is the fill pattern number.

RULES

The fill pottern number is optional. If it is omitted, the ftill will be solid, and in the current
FOREGROUND colour. If a till pattern number is included, the stripes, cross hatching, etc., will be in
the current FOREGROUND colour with the in-between spaces in the current BACKGROUND colour.
For fill pattern numbers, refer to the FILL command,

If any corner of the triangle has co-ordinates which tall outside the current WINDOW, the triangle
and its fiii will be truncated at the edge of the window.

The separators between the co-ordinates. and between the last co-ordinate and the fill pattern
number, obey the standard rules. Reler to the item on Separators.

When keying in, the keyword TRIANGLE may be shertened to a minimum of TRL but it will be
expanded to the full keyword on any progrom listings or displays.

EXAMPLES

FOREGROUND BLACK
BACKGROUND GREEN
WINDOW 0 0 559 447
TRIANGLE 60 140 60 60 88 80 12

produces a black cross-haiched triangle on a green background. When keying this section of
program in, the keywords could be shortened «s follows:-

FORE BLACK

BACK GREEN

WIND 00 559 447

TRI 60 140 60 60 99 80 12

on re-displaying the format or function definition, it would be listed with the keywords in full as
given previously.

Commas andior semicolons can be used as separators to show how the co-ordinates are paired, cs
follows:-

FOREGROUND BLACK
BACKGROUND GREEN
WINDOW 0,0;559.447
TRIANGLE 60,140:60,60;98,90;12
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For a soiid fill, omit the final parameter:

rOREGROUND BLACK
3ACKGROUND GREEN
WINDOW 00 559 447
TRIANGLE 83 146 50 80 98 90

NOTES

For an cpen triangle without a iill, use the DRAW or RDRAW commuands.

Where a shape is built up from a number of RECTANGLEs, TRIANGLEs and.or DRAWn shapes
atterwards FILLed. any FILL patiern will be continued across the adjucent or overlapping edges
without disiocaticon.

Where a pattern is used, « TRIANGLE does not give any ocutline. If a pattern that has litile
foreground content is used, e.g. FILL pattern number 1, with the same background as shown
proviously, the edges of the irlangle may not show clearly. Either use o different pattern, or draw the
outline using the DRAW or RDRAW commuands.
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FUNCTION

Bitwise Or operator.

EXAMPLES
The foilowirg command:-
[F Gi50] UNION G[51] <>0 THEN FOREGROUND REDFLASH

sets the FOREGROUND to REDFLASH if any of the bits in the controlier's table locations G50 or G51

are sef to .

UNION can also be used in expressions to produce a value that consists of 1's, where two variables
both contain | for the same bit numbers, e.g.

C = AUNION B
would perform a caleulation such as the foilowing:-

A 0011 1160 1010 €10}
B 1111 G000 1111 COOG

C 1111 1180 1111 C1GL = A UNION B

NOTES

For brevity, the examples above have been shown with 16-bit numbers. In practice, simple variabies
are 32-bit, and values taken from the controller's table locations are 18-bit padded to out to 32-bit
{with leading zeros it positive, or suitably adjusted if negative),

PRIORITY

When an expression is evaluated, HIGH, LOW, Shiit and MASK are evaluated before UNION.
DIFFER, multiplication, division, addition and subtraction are evaiuated after UNION.

120 IMAGEM Graphic Video Programming Manual Issue 5



UNSIGNED SECTION §

FUNCTION

To display numernic data in unsigned decima: form.

FORMAT
UNSIGNED fn

where:

UNSIGNED is the keyword.

't' specifies the required field width and type.
'n’ specities the data for dispiay.

FIELD DESCRIPTOR

The field descriptor 'f' represents, in pictorial form, the way in which the numeric data is to be
displayed. The symbols used are identical to those used lor message definitions in GEMBS0
Controllers other than 200 series, and are as given below:-

Symbol Name Meaning
~ Caret Leading space
0 Zero Leading zero
# Hash Significant digit
Fuli stop or pericd Decimual point

NOTES

It the contents of one of the contreoiler's table locations is displayed, UNSIGNED will treat the
contents as being in the range 0 to 42349672395 inclusive, rather than the range -32768 to 32787.
Numbers which are entered or monitored with a programmer plugged into the controller's processor
module(s} as negative numbers will generally be meaningless when displayed by UNSIGNED. [f
numbers are to be displayed with signs, use the DECIMAL command. The primary use of UNSIGNED
is for long numbers, longer than those held in the controller's table locations, that wouid generally
be held in the video system s simple variables.

EXAMPLES
UNSIGNED A" Ar# # Gl25)

will display the contents of the controller's table location G25 in unsigned form, with one decimal
place, and with up to five leading digits.

UNSIGNED 0000#.# G.25;
is essentially the same, except that leading zeros are displayed.

The following table shows how these examples would display for different contents of table location
G25:-

GZ5 contents Display
First example Second example
1 0.1 00000.1
12 1.2 00001.2
123 12.3 00012.3
1234 123.4 00123.4
12345 1234.5 01234.5
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SECTION 5 UNSIGNED

UNSIGNED AnAAE #4 P

distiays the value of the simpie variable P in unsigred ferm, catering for up to 7 digits, with 2 digits
alier the decimal point,

For example, a iong number could be displayed by writing the fcilowing:-
UNSIGNED Anananainng gdd G125~ 106307 Gi26)

which would lake the contents of table location G26, multiply it by 10000, add this to the cortents of
table location G235, and then display the result.

RULES

The data for display ‘n° may be a constant, variable or expression.

If the number contains more digits than will fit into the space aliocated in the field descriptor, the
display takes the form of gquestion marks presented in the specified layout.

The maximum quantity of digits that can be specified with a tield descriptor is 18

The size of characters displayed, as for Text, is determined by the last SIZE or CSIZE command
encountered. Refer to the items on SIZE and CSIZE.
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SIMPLE VARIABLES

Within any format or tunction definition, the single leters A to 2 inclusive can ne used to represent
variables. Each variable is rectied as a 32-bit integer number. The nuiles which apply to these 28
possible variables are:

- All variables are set to zero when o icrmat or function is first called up.

- Once a format ts being vsed in a display, the variables are not re-set to zero. Each time a
format definiticn is precessed, the variables retain their values when the processing is
completed, and so can carry count va.ues over from one execution to the next

- Each format definition has its own set of 26 variables. Where o display consists of more than
one format, if the variable C was used in :he first format, its value would be entirely
independent of tne variable C used in the second format.

Three simple variables have pre-defined usage as follows:-

- V This is set to the L-table number that calied up the particular format. V is set to this
number when the {format definition is executed. This vaiue could subsequently be
overwritten by assigning some other value to V.

- XY These two variables hold the X and Y co-ordinates of the current writing position.
Their vaives therefore change as the format definition is being processed.

ARRAY VARIABLES

The contents of the controller's tables are represented by the same table letters and numbers as
used in the controller, except with square brackets enclosing the number. For example, if the value
contained in the controller's table location GLOC is to be used, the value is accessed by the video
system as the variable G[100].

In common with simple variables, array variables are 32-bit integers. However, since the values in
the controller's tables are only 18-bit words, the equivalent variables in the video system are padded
out to 32 bits, For positive values, this is done by adding leading zeros. For negative values, the
numbers are padded ouf with leading 1's because of the different position of the sign bit.

Thus:

C101 0101 QiCl 2131 pecomes  00C0 8000 GOOG 00GO 0121 G10% 6101 0101
and:

1010 1010 1018 1010 becomes 1111 1111 1112 1111 1819 1018 1910 101G

A table lecation's contents can be accessed by using an expression, rather than just o constant,
within the square brackets, e.g. the following could be used:-

GiD + 4]

In this instance, it the variable D was made equal to 12, the variable G[D + 4] would sontain the
value held in the controller s tabkle location G16.

RESTRICTIONS ON TABLE ACCESS

For details regarding which of the controller's tables are accessible by a video system, refer to the
Product Data Sheet. User Information leaflet or Technical Manual for the particular model of
controller. For instance. the F-table and R-table in a GEMB80.200 Series controller are not accessible
by a video.
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SECTION 5 Variables

In addition, with a 200 series Controller, the P-table is oniy accessible up to the last P-table location
actually declared in the contrcller's program. In certain cases, it may he necessary to insert «x
dummy ruag or insiructiorn which incindes u reference to the highest P-table location needed by the
IMAGEM viceo system.

ASSIGNMENT

For assigning « vaiue to a simple variabie, the equais sign is used. e.g.
Cc =5

sets the simple variabie C equal to 5. Alternatively the keyword LET can be used, e.g.:
LETC =5

Values can only be assigned to simple variables, and to the L-table array variable. If an attempt is
made o assign a vaiue to any other array variable, a compiler error message is displayed. This
message will not always be the same, since it depends on the context in which the compiler found
the array variable.

Within « functien or format definition, the values of array variables are read from the controller's
data tables s and when they occur in the program. If the same array variable is used more than
once, its value could be different on different occurrences, as the controlier might have updated the
contents of itz data tables between successive read operations. For consistent results, it is
recommended that, in such cases. the value is assigned to a simple variable, e.g.

D = WI[234]

sets the simple variable D equal to the contents of the controller's table location W234. The variable
D can then be used several tmes in the format or function definition. It will always have the same
value throughout the definition on any particular execution, whereas if W(234] is used several fimes,
its value might change. A second advantage of this technique is that W234 has to be read trom the
controller's data tables only once, rather than several times, so that processing the format or function
definition will be faster.

L ARRAY VARIABLE ASSIGNMENT

When a value is assigned to an L array variable, it is in effect, writing data back to the controller's
L-table. This is the only tabie in the controller's memeory that the IMAGEM video system can write to.
When assigning a value to ar L array variable, the keyword LET must always be used.

Since the L-table in the controller stores data in 16-bit werds, so does the L array variable. The range
of values that can be used is therefore -32768 to —32787. If an attempt is made to assign « value
outside this range to an L array variable, the least significant 18 bits of the value are used, and an
overtlow ilag is set.

The overflow flag consists of a bit in the L-table location atter the video frames counter, 1.e. In:

- L17 for YVideo 0
- L21 for Video 1
- L25 for Video 2
- L29 for Video 3

The bit set is the first., second, third or fourth bit in the L-table word, depending on which format
caused the overtlow error. If an overflow error cccurs in more than one format, more than one of
these bits will be set at the same time, For instance, if Format 23 contains the statement:

LET L{30] = 100000
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Variables SECTION 5

iwhere 1C0000 is too large to be represented by o 16-bit number and will cause overflow), and if
Format 23 is specified by the controller's table location L3 .to make it the second format on the
secend video), bit 1 in L21 will be set to 1. In the absence of aay other errors. *his assigns a value of
2 t¢ the contents of L21. If there was also an overflow error in the format cailed up by the controller's
table location L3, bit 0 in LZ2] would also be set to !, making the contents of L21 equai to 3.

Note..These bits in the contrcllers L17, L21, L2S and L29 tables are not sel back to G izero) by
IMAGEM when the overflow condition disappears. Instead, they must be re-set by means of the
ladder diagram program in the controller, or by assigning zero to them using a LET instruction from
the IMAGEM. For instance:

LET L[21] = 0
would re-set alt overflow flags for Video 1.
I{ an averilow occurs while editing an IMAGEM format or function definition, this will set bit 3 in the

tlag word for that video, making the value of its contents equal to 8. The efiect is the same as if an
cvertlow cccurred in the fourth format during running on that video.

lssue 3 IMAGEM Graphic Video Programming Menuel 125



SECTION 5 VIA

Details of this keyword are given in the item for ‘DRAW and RDRAW'
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VID SECTION §

FUNCTION

To teil a video format delinition the number of the IMAGEM processor that is executing it

FORMAT

VID

RULES

VID may be treated in expressions as a simple variable. Its value will be 0, 1, 2 or 3 depending on
which IMAGEM prccessoer is executing the format definition.

Do not try to assign any value to VID: if attempted, a function out of context error message will be
output from the compiler.

EXAMPLES
DECIMAL ~# VID

will dispiay the current video number.
LET LVID"20 + 32+ A =27

could be used, provided that A was in the range 1 te 20 inclusive, to ensure that data from «
particular IMAGEM always arrived in specific L-table locations.
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SECTION 5 WINDOW

FUNCTION

To define the area =f the screen into which a format s fo fit

FORMAT
WINDOW X1.Y1,X2.¥2

where:

WINDOW is the keyword.

¥1,Y! are the co-ordinates cf the first corner of the window.
¥X2,Y2 are the co-ordinates of a diagonally opposite corner.

RULES

As long as the ce-ordinates given are for two diagonally opposite corners of the window, it does not
matter which corners are chosen or the order in which they are given.

The co-ordinates may be constants, variables or expressions.

The co-ordinates given must be relative to the screen area itself. The bottom left-hand pixel in the
screen area has co-ordinates 0,0 and the top right-hand pixel has co-ordinates 359,447.

If either X co-ordinate is given gs, or evaluates to, a aumber larger than 359, it will be limited to 559.
Similarly, if it is given as. or evaluates to, @ negative number, it will be limited to 9.

Similarly. Y co-ordinates will be limited to the range 0 to 447. However, X and Y co-ordinates could
be specified in the range -32768 to 32767

The separators between the co-ordinates obey the standard rules. Refer to the item on Separators.

When keying in, the keyword WINDOW may be shortened to a minimum of WIN, but it will be
expanded to the tull keyword on any program listings or displays.

NOTES

Each ‘ime ¢ new format is called up for display, the window is initially set to the whole screen areq,
and only changes when a WINDOW command is encountered in the format definition, If a WINDOW
command is not inciuded, the window remains set to the whole screen area.

If the format is not going to cover the whole screen area, a BACKGROUND colour command must be
included before using the WINDOW command in the format definition if the background colour for
the window is to be different from its previous coleur.

Sfter o WINDOW command is encountered, all further commands using co-ordinates ilike DRAW and
MOVE} will take their co-ordinates as relative to the origin of the window, rather than to the origin of
the screen. The bottom left-hand pixel of the window is taken as the origin with 0,0 co-ordinates,
uniess the origin is re-defined. To do this, use the ORIGIN command.

It may be found useful to specify « format definition with X and Y co-ordinates outside the WINDOW
area. By using a SCALE command, the co-ordinates of the format definition can be reduced to a
minimum ot 10%. and thus bring parts of the format or function that were previcusly outside the
WINDOW into the WINDOW area. Refer to the item on the SCALE command.
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USING THE FORMAT EDITOR SECTION 6

INTRODUCTION

To enter the editor. seloct option '2 on the video main menu. A prompt is given io enter the format
rz:.im'ner or iUaniOI". neoe.

- A valid format number is any number in the range 1 to 32767,

- A velid function name s one that starts with an alphabetic character, iollowed by one to seven
turther clphabetic or numeric characters. The minimum length of function name is two
characters, The maximum length allowed is eight characters.

Note...Spaces are not ailowed, and case is ignored, ie. upper case and lower case letters are
not disttnguished.

If the name entered is valid but no previous entry for this name has been made, the message 'New
file is output, and an empty file is set up in IMAGEM, ready to accept the format or tunction
definition. I the name is that of an existing format or function, that format or function is
de-compiied. and the resultant text set up as « file in IMAGEM, ready for editing.

When the editing session is finished, there is the option ol directing the output to o lormat or
functicn ditferent from that used for input.

EDITOR COMMANDS

The editor commands are all single character commands which can be entered in either upper or
lower case. Whenever the editor is ready to accept ¢ command or series of commands, a prompt
character ig cutput. This takes the form of >'.

Multiple commands can be entered on the same line. In this case, the commands are executed one
at @ time from left to right. in exactly the saume way as they would be it each had been entered on a
separate line.

A single 'Escape’ tESC) character (displayed as $} can be used at any point between commands as a
separator character. When data is included with a command, the data must be separated from the
next command with an ESC character. If this is not done, the editor has no way of knowing when the
data stops and the next command begins, Without the separator character, everything is considered
data. The ESC character is also used as a separator between multiple data fields in o command.

Two EQC characters idisclayed as $8%) are used to terminate any command or series of commands.
olay

NOTATION

In the following pages in this Section which detail the editor commands, square brackets are used to
enciose those parts of a command which are optional. The square brackets themselves must not be
keyed in. This will become clear irom the examples.

Where asked to type, for instance, Control-B, this means that the Conirol key should be held down
while, at the same time, pressing B,
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SECTION 6 USING THE FORMAT EDITOR

COMMANDS AVAILABLE

Text commands

The editor contains commands to enter text into a file, change existing text, deiete an entire lire, and
deiete a single character, as follows:-

[ Insert text.

S Substitute text,

D Delete characters.

K Kill iines of texi.

W Window editor. Usabie with System Programmers only. Allows direct insertion and deleficn of

text without using the I and D commands. Displays the pointer as « visible cursor, which can
be moved using the cursor control {arrow) keys instead of using the B, Z, L and C commands.

Pointer movement commands

The editor keeps a pointer in the data in a file at all times, When many of the editor commands are
issued, the action takes place from where the pointer is located. For example, the Type command (T)
types the data from the pointer location to the end of a line. The Insert command (D) inserts data into
a file between the pointer location and the previous character. Ail the text commands listed above
affect the pointer and the effect described in each command description.

To update a file, it must be possible to move the pointer in the file. The editor has five pointer
manipulation commands:

B Beginning of Text. Moves the pointer to the first character in the file.

Z End of Text. Moves the pointer just beyond the last character in the file.

L Line. Moves the pointer to the first character in a iine.

C Character. Moves the pointer one character on in the file,

F Find. Maves the pointer to the character next after the character of a data string supplied in the
command.

Typing a lile
T Types the tile, i.e. displays it on the programmer screen,
Control commands

The editor containg commands that have no effect on the contents of the format or function file, but
provide usetful information.

v View. Inhibits/enables the results of the format or function delinition to be displayed on the
video monitor screen.

? Help. Provides a brief explanation of the use of keywords.

M Memory. Displays the number of bytes of memory still available.
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USING THE FORMAT EDITOR SECTION 6

Terminating a session and saving your file

Two commands are provided to terminate an editing session and return to the user interface level

These are:

E Pxit. Saves the format or function deiinition file by compiling i and copying it into the external
memory.
Q Quit. Returns to the user interface level without making any changes to what is held in the

external memory.

COMMAND STRING ITERATIONS

Command strings can be entered where commands are asked to be repeated a specified number of
times. The last page of this Section gives details of how to achieve this.

MULTIPLE VIDEOS

If « GEMB0 Conlroller containg more than one IMAGEM Grophic Video system. and there are
programmers connected ‘o more than one video at the same time, a format or function caanot be
edited if it is being loaded or edited simultaneously by another video,
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SECTION 6 ? - Help Command

FUNCTION

To enable a short message to be displayed, giving the parameters reqired, oplions. etc.. associated
with a command keyword.

FORMAT
The format of the ? command is;
5%

where:

? is the command cede.

$% represents what is displayed on the programmer when the ESC (Escape) key has been pressed
twice io terminate the command.

NOTES

In use, the editor inspects the character under the text pointer. If this is net an alphabetic character,
the editor back-tracks until one is found. It then back-tracks to the beginning of the word containing
that character. This word is then matched against the IMAGEM Display Language keywoids. U a
match is found, the associated heip message is ocutput. If no maich is found. or if no word to match
is found, the message:

'‘Cannoct find keyword'

is cutput, and the keywords ond in-built functions are listed.

POINTER POSITION

The ? command does not move the pointer.
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Beginning of Text Command - B SECTION 6

FUNCTION

To move the pointer to the first character in the file.

FORMAT
The fcrmat of the B command is;
B$%
whersa:
B is the command code.

$% represents what is displayed on the programmer when the ESC {Ezscape) key.is pressed twice to
terminate the command.

EXAMPLES
To move the pointer to the beginning of a file:
BSS

To type the first line, ie. display it on the programmer, add the Type command (T) {described below)
to the B command:

BT$$

The pointer moves to the beginning of the file, then the first line is typed on the programmer.

NOTES
The B command is useful to:
- move the pointer to the beginning of a file when the whole file is to be typed (see T command).

- establish a starting point when searching « whole file to find a certain character string {see F
and 3 commands).

- insert text in front of the existing text {see I command).

When entering the editor, the pointer is already set to the beginning cf the file so that the B
cemmand is not necessary.
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FUNCTION

Tc move the pointer a specified number of characters forward or backward in the file.

FORMAT
The format of the C command is:
miCss$
where:
‘n' specifies the number of characters the pointer is to be moved.
C is the command code.

8% represents what is displayed on the programmer when the ESC (Escape} key is pressed twice to
rermincte the command.

RULES

A positive 'n’ specifies a forward movement,

A negative 'n' specifies a backward movement.

If n'is omitted, I is assumed.

If & minus sign only is used, -1 is assumed.

‘n' must lie within the range -32768 to 32787 inclusive.

An unsigned number is assumed to be positive, i.e. it is not necessary to use « plus sign.

EXAMPLES

To move the pointer to the next character in the file:

CS$$
To move the pointer forward 10 characters:
0CHS
To move the pointer backward 100 characters:
-iGOCES
To move the pointer backward one character:
-1C%8% or -CS$

NOTES

If the heginning or end of the file is encountered before the specified number is reached, the pointer
stops at the beginning or end of the file respectively.
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Delete Command - D SECTION 6

FUNCTION

To deiete a speciiied number of characters, starting at the peointer.

FORMAT
The format ot the D command is:

miD%%
where:
'n specifies the number of characters to be deleted.
D is the command coae.

%% represents what is displayed on the programmer when the ESC (Escape) key is pressed twice to
terminate the command.

RULES

If 'm' iz positive, the deletion is performed in a forward direction from the pointer, including the
character at the pointer.

If n'is negaiive, the deietion is performed in a backward direction from the pointer, not including
the character at the pointer.

If'n is omitted, | is assumed.
If & minus sign only is used, -1 is assumed.
'n must lie within the range -32768 to 32767 inclusive.

An unsigned number is assumed to be positive, i.e. a plus sign is not necessary.

EXAMPLES

To delete the next 10 characters following the current pointer location, including the character at the
pointer:

10D3S

Tc delete the I characters preceding the curreni pointer location:
-10D33

To delete the character preceding the current pointer location:

-D%8% or -i1D%8%

POINTER POSITION

If the deletion is performed in a [orward direction, the pointer finishes up immediately preceding the
first charaster not deleted.

If the deletion 1s performed in a backward direction, the pointer finishes up immediately following
the first character not deleted.
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SECTION 6 E - Exit Command

FUNCTION

Te exit ‘rom the editor. saving «ali changes.

FORMAT

The tormat of the B command is:
Eldestinationi$%$

where:

E is the command cede.

'destination’ is the number or name the edited formet or function will have when stored.

8% represents what is displayed on the programmer when the ESC {Escape} key is pressed twice to
terminate the command.

RULES

It ‘destination' is o valid format number or function name, the format or function will be saved under
this name. If a format or function of this name aiready exists, it will be over-written.

If destination’ is an invalid format numbper or function name, a prompt is given for a valid one.

If 'destination' is omitted, the edited format or function over-writes the original.

EXAMPLES
To store the edited format or function in the file where it came from:
E$S

To store the edited format or function cailed *Copper mill', the name has to be truncated to no more
than 8 characters in length.

ECoppermi$$

If more than 8 characters are entered, the name must be retyped and re-entered.

NOTES

The E command couses the contents of the edit file to be comptled to the internal form, and then
transfers the resulling code to the external store. If « format or function of the same name aiready
exists in external store, it will be over-written.

If an error is found during compilation, an appropriate error message is cutput and the commeand
rejected. In this case, no change is made {o external store and contro! remains with the editor. The
text pointer is left pointing af the first character on the line in which the fault was found and this
line is typed con the programmer. Whether or not the view facility was enabled {(see V command), the
format will be displayed up to, but excluding, the error, and the cross-wire cursor will be at this
position.

If the tormat or function compiles correctly but there is insufficient room in the external store to store
it, an appropriate error message will be output. No change is made to the contents of the external
store, and control returns to the editor, In this case either use the oditor to shorten the format or
function, or quit {see Q command).
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Find Command - F SECTION 6

FUNCTION

Te find a speciiied character string by searching threugh the file.

FORMAT
The format of the F command is:

niFext$$
where:
'n' specifies the number of times the search is to be done.
F is the command code.
text’ is the string ot characters to be found

$$ represents what is dispiayed on the programmer when the ESC Escape; key is pressed twice to
terminate the command,

RULES

A positive 'n’ specifies a forward search, from the current pointer location toward the end of the file.
A negative n' is not allowed, and will result in an error message.

If 'n' is omitted. | is assumed.

'n' must lie within the range 1 to 32787 inclusive.

EXAMPLES

To find the character string 'LOOPI' starting from the current location of the pointer:
FLOOP1S$

To find the same character string, but starting the search from the beginning of the file:
BFLOOP1$%

To find the same character string starting from the beginning of the file, and then to move the
pointer to the beginning of the line containing the string:

BFLOOPISOLES

In this example, if the ESC character after the string had not been entered. so that the command
series was:

BLOOPIOLSS

the editor would have searched for the string 'LOOPIOL and presumably would nc: Save found it.

NOTES

The search begins at the current location of the pointer and continues until the string is found or the
end of the file is encountered.

The specitied string will only be found if there is an exuct match. For an exact match, all characters
{both printing and non-printing, such as newline) must agree, but cases are ignored.
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If the F command is included in a command string, an ESC character must be used fo terminate the
text string, as shown in the last example above. Otherwise, the next command will be used as part
of the oxt string.

POINTER POSITION

If the character siring is found, the pointer is moved to the next character after the last character of
the string.

If the character string s not found. the pointer is not moved from its current location and the
following message is displayed:-

Cannot find “text’

where "text" is the character string specified in the command.
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Insert Command - 1 SECTION 6

FUNCTION

To insert text into the file between the character being pointed at and the preceding character.

FORMAT
The format of the | command is:

niltext$$
where:
n' specifies the number of times the data is to be inserted.
I 15 the command code.
‘text' is the data to be inserted,

$$ represents what is displayed on the programmer when the ESC {Escape) key is pressed twice to
terminate the commaend.

RULES
'n must e within the range I to 32767 inclusive,
A negative 'n’ is not allowed, and results in an error message.

If 'n' is omitted, it is assumed to be 1.

EXAMPLES
To enter the single character K' at the pointer:
IK$$
To enter a line at the beginning of the file:
BlApril is the cruelest month, breeding <CR>$$%
To enter more than one line at the end of an existing file:
ZILilacs out of the dead land, mixing <CR>
Memory and desire, stirring <CR>
Dull roots with spring rain. <CR>
Winter kept us warm, covering <CR>
Earth in {orgettul snow, feeding <CR>
A little life with dried tubers. <CR>$$

To enter gix identical lines after the second cccurrence of ‘hello":

B2Fhello$8lthe line to be entered <CR>$$

NOTES

[f the text pointer is pointing to the first character in the file, the text is entered at the start of the
file.

[t the text pointer is at the end of the file, following a Z command, the text is entered at the end of
the file.

During initial entry of data into « file, the I command normally goes on for many lines.
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SECTION 6 Insert Command - [

All data following the I command is inserted intc the file untii an ESC is pressed. This includes
newline characters !marked 'CR' on the keyboard) ! no more rcom is available. the following
message s displayed:-

Insert has faiied due 1o insutficient space’

POINTER POSITION

Wkhen the command is compieted, the peinter is at the next character after the inserted data.
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Kill Line Command - K SECTION 6

FUNCTION

To delets ail the characters in a line beginning at the current .ocation of the pointer.

FORMAT
The i(crmat of the K command is:
n1.K$$
where:
‘'n’ specifies the number of iines to be celeted.
K is the command code.

$% represents what is displayed on the programmer when the ESC (Escape; key is pressed twice to
terminate the command.

RULES

If 'n is positive, the deletion is performed in ¢ forward direction, starting with the character at the
pointer,

If n' is negative, the deletion is performed in a backward direction. starting with the character
immediately before the pointer.

I n'is omitted. | is assumed.
If ¢ minwes sign only is used, -1 is assumed
‘n' must lie within the range -32768 to 32767 inclusive.

An unsigned number is assumed to be positive, i.e. a plus sign is not necessary.

EXAMPLES
To delete an entire line, ensure that the peinter is at the beginning of the line:
OLK$S

To delete ail the characters in a line, starting with the one at the pointer and including the newline
character at the end:

KS$S$
To detete the entire line in which the peinter is located and the three lines that follow it:

JL4K$$

NOTES

When deleting forwards, the characters in the line that precede the pointer are not deleted.

The K command also deletes the newline charccter at the end of the line.

POINTER POSITION

The pointer is left at the first character after the place where text has been removed.
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SECTION 6 L - Line Command

FUNCTION

To move the pointer to the first character of the next iine in the ile.

FCRMAT
The format of the L command is:

nil%s
where:
'n' specifies the number cf lines the pointer is to be moved.
L is the command code.

$$ represents what is displayed on the programmer when the ESC (Escapel key is pressed twice to
terminate the commard.

RULES
A positive 'n' specifies a forward movement.
A negative 'n speciiles a backward movement.
{zero) makes the pointer move to the beginning of the current line.
[f 'n'is omitted, 1 is assumed.
If @ minus sign only is used, -1 is assumed.
'n’ must lie within the range -32768 to 32767 inclusive.

An unsigned number is assumed to be positive, i.e. a plus sign is not necessary.

EXAMPLES

To move the peinter to the beginning of the next line:
L53%

To move the pointer to the beginning of the line five lines back:
-5183

To move the pointer to the beginning of the current line:
LSS

To move the pointer ahead 12 lines:

12L$%
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Memory Command - M SECTION 6

FUNCTION

To compute and display on the programmer. the number of bytes of memory still available in
IMAGEM's internal store.

FORMAT
The format of the M command is:
MS$
where:
M is the command code.

33 represents what is displayed on the programmer when the ESC {Escape) key is pressed twice to
terminate the commeand.

NOTES

The number of bytes remaining gives only a rough estimate of how much room is lelt for extending
the format or function definition. This is because what is held in memory as commands that have
been entered requires further memory space when it is compiled. Therefore, although there is room
to insert more commands, the format or function definition will {ail to compile because of insufficient
space.

EXAMPLE
To check on the amcunt of storage available:
M$$
The information is supplied in the foilowing message:-
‘nnnn bytes remain'

where 'nnnn' is a decimal integer.

POINTER POSITION

The M command does not move the pointer.
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SECTION 6 Q - Quit Command

FUNCTION

To cxit from the editor, without saving any changes made during the editing session.

FORMAT
The format of the Q command is:
Q%%

where:

Q is the command code.

$3 represents wnat is dispiayed on the programmer when the ESC (Escape} key is pressed twice to
terminate the command.

NOTES

To exit from the editer and save all changes. use the E command.

By using the Q command, it is possible ‘o abandon the editor and return to the user interface level
In order to avoid accidentally discarding data, a prompt asks for confirmation of the command before
execution takes place, unless the file has not been altered by the editor {i.e. none of the D, [, K, S, or
W commands have been used!.

H this is confirmed. any data held in the edit file will be discarded. It the command is not contirmed,
coatrol remains with the editor. In either case, external store remains as it was belore the editor was
invoked.
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Substitute Text Command - S SECTION 6

FUNCTION

To iind a character sinng and substitute arother character siring in its place.

The command can also be used ‘o deiete a specified character string.

FORMAT
The format of the 5 command is:
in'Sold-texti $new-text.$$
where:
'n' specilies how many occurrences of the siring ‘old-text’ are to be replaced by the string 'new-text’.
3 is the command code.
‘old-text’ is the string to be searched for and repiaced i found.
‘new-text' is the character string lo replace 'old-text'.

%3 represents what is displayed cn the programmer when the ESC {Escape) key is pressed twice to
terminate the command.

RULES

A positive 'n’ specifies a forward search, from the current pointer location toward the end of the file.
A negative ‘o is not allowed, and will result in an error message.

If n'is omitted, | is assumea.

n’ must lie within the range 1 to 32767 inclusive,

It 'new-text' is omitted, the character string specilied by 'old-text’ is deleted.

EXAMPLES

To replace the string 'RED' with the string ‘BLUE'. starting the search from the pointer position:
SREDSBLUESS

Te make the same substitufion but starting the search frem the beginning of the file:
BSREDS$BLUESS

To mcke the same substitution. searching from the beginning end then typing the entire line in
which the change was made:

BSREDSBLUESOLTSS
To delete the first occurrence of the string ‘GREEN' from «a file:

BSGREENSS

In the above example, replacement data is not supplied with the command. Thus, the command will
find the string and delete it.

To change « file containing only 'This, that and the other' so that it contains 'Dis, dat and de udder":

BSTh$D$25th$d$Soth$udd$s
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SECTION 6 Substitute Text Command - S

NOTES

The search begins at the current location of the pointer and continues until the ‘old-text' siring is
fourd or the ernd of the file is encountered. A substitution s made oaly if the search finds an exact
match. For an exact match, all characters {both printing and non-printing such as newline) must
agree, but cases are igrored.

When using the S command, remember that it searches to the end of the file. If o typing error is
made in the 'ocld-text’ string and if it so happens that exactly the same string exists somewhere in
the file, it will be changed by the 3 command. It is a geod idea to type the line just changed {(as in
the third example above, by appending CLT! until experience with the command is gained.

POINTER POSITION
Alter a successiul match, the pointer is moved to the next character after the last string inserted.

If a match is not found in the secrch, the pointer is not moved from its current location, and the
following message is displayed:-

‘Cannot find "text"'

wnaere "text" is the siring specifed as 'old-text’ in the command.
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Type Command - T SECTION 6

FUNCTION

To display a line or lines of the format or functien definition on the programmer.

FCRMAT
The format of the T command 1is:
n]T$%$
where:
'n' specifies the number of iines to be displayed.
T is the command code.

$$ represents what is disnlayed on the programmer when the ESC (Escape} key is pressed twice to
terminate the command.

RULES

If 'n is positive. the display starts at the pointer and proceeds forward in the file.
If 'n' is negative, the display starts 'n lines before the pointer and dispiays up to the pointer.
If n is zero, the display starts from the beginning of the current line and preceeds to the peinter.

[f 'n' is omitted, 1 is assumed, i.e. the display starts from the pointer up to and including the newline
character.

If & minus sign only is used, -1 is assumed.
'n’ must lie in the range -32768 to 32767 inciusive,

An unsigned number is assumed to be positive, i.e. a plus sign is not necessary.

EXAMPLES
To display « line from the pointer to the end of the line:
TSS
To disvlay from the beginning of the line to the location of the pointer:
0T$$
To display the entire line no matter where the pointer is located within it:
O0TT$$
To move the pointer to the beginning of the line and then display the line:
CLTSS
To display the previous line and move the pointer te the beginning of that line:
LTSS
To display the entire file if the number of lines in it is not known but a maximum of 500 is certain:
BSOOTSS

When the end of the file is reached the command stops.
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SECTION 6 Type Command - T

POINTER POSITION

The T zommard does not move the pointer.
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View Control Command - V SECTION 6

FUNCTION

edited.

FORMAT
The format of the V command is:

V8%

where:

¥ is the command code.

$% represents what is dispiayed on the programmer when the ESC (Escape) key is pressed twice to
terminate the command.

NOTES

When the editor is entered, the view facility is enabled. When editing an existing file. the format or
function that it defires is dispiayed on the video monitor.

Whenever ESC ESC is used to terminate any command or series of commands, then, after the
command has been processed, the format or function will be displayed on the video monitor. A
cross-wire cursor will shew the final position on the video monitor.

Where a number of small changes are being made to a large lile, the delay in compiling the format
and then displaying it may become obtrusive. The view facility may be inhibited by use of the V
command. A further V command will re-enable the view facility.

[t using a system programmer and the W command is entered, the format will be viewed so long as

the facility has not been turned off. When in window editing mode (see W command), pressing ESC
causes the lormat to be viewed.

POINTER POSITION

The V command does not move the pointer.
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SECTION 6 W - Window Editor Command

FUNCTION

To enter an aiterszaiive easier-to-use edit mode when using a system programmer oniy.

FORMAT
The lormat of the W command is:
WEs

where:

W is the command code.

$$ represents what is displayed on the programmer when the ESC Escape! key is pressed twice to
terminate the command.

NOTES

When o W command is issued, any programmer screen will display the file being edited from two
lines before, and up to 21 lines after the iine referenced by the text pointer, assuming that there is
sufficient text in the file. However, the pointer can only be moved in window mode using a system
pregrammer, and not with a portable programmer. The {following notes therefore apply to system
programmers only.

POINTER MOVEMENT

The text pointer is displayed as a cursor which can be moved by means of the cursor keys on the
keyboard (® * # and 4). If an attempt is made to move the cursor off the top or bottom of the
screen, the display will scroll up or down one line. If an attempt is made to move the cursor off
either side of the screen, it will stop and is prevented frem moving any further.

Tke home key (diagonal arrow) can be used to move through the file in overlapping blocks of 24
iines, where 2 lires of the previous display are carried over and 22 lines wre fresh. The direction is
taken from the last used up or down cursor movement {® or *®), If the home key is pressed before
pressing either of the up or down cursor keys, the direction is assumed to be down.

Pressing Control-B moves the cursor to the start of the file. Pressing Control-Z movaes the cursor to
the end of the file. In either case, the file will be re-dispiayed if appropriate.

INSERTIONS

When in window mode, characters typed on the keyboard will be inserted at the current cursor
position provided this is:

within a line of text
at the immediate end of o line of text
at the first position of a blank line.

It the cursor is beyond the right-hand end of « line when a character is typed, the cursor will move
to the end of that line, und the character will be inserted there, Le. in the position preceding the
newline character that terminates the line. The cursor and any text beyond it will be moved along
one position,

The system programmer screen can display lines up to 80 characters long although lines longer than
this can be created using the editor. The eightieth character, if it is not newline, will be displayed as
1" at the nght-hand margin. Characters beyond the eightieth cannot be read by the user or altered by
the editor in Window Mode,
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W - Window Editor Comimand SECTION &

DELETIONS

Pressing ihe RUB OUT key ceietes the character immediately befare the cursor and adjusts the
foilowing text to maich. If the new cursor is at :he left-hand end ot a lire, the preceding newline
character wili be deleted and the display adiusted appropnately.

Pressing Control-D will delete the character af the cursor, and adjusts the following text to match.

In etther case, if the cursor is beyond the right-hand end of « line, the cursor will move the end of
that line before the appropriate character is deleted. This will be either the newline character or its
pradecessor.

HELP

Pressing Control-7 causes the editor te inspect the character at the cursor. If this is not an alphabetic
character. the editor backtracks until one is found. It then backtracks to the beginning of the word
containing that characier, This word is then maiched against the graphic Display Language
keywords. If a mateh is {ound, the associated help message is output. If no match is found. the
message:

‘Cannot find keyword"

is output, and the keywoerds and in-built functions are listed.

RETURNING TO THE MAIN EDITOR

Using window editing, it is not normalily necessary to use the B, C, D, [, L, T and Z editor commands,
since the same etfects can be obtoined by curser movement or Conirol key commands. Eventually it
will be necessgry to return to the main edit level to terminate the session using the E or Q
cemmands,

A return to the main edit level from window mode can be achieved by pressing ESC ESC. as for the
completion of all other edit commands. The first press of ESC causes the format or function definition
to be compiled and appear on the video monitor screen; the second press retumns to the main edit
level.
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SECTION 6 Z - End of Text Command

FUNCTION

To move the pointer io the pesition immediaiely toidowing the last character in the iile.

FORMAT
~ The format of the Z command is:
Z5%
where:
Z is the command code.

$$ represents what is displayed on the programmer when the ESC :Escape) key is pressed twice to
terminate the command.

EXAMPLE
To move the pointer to the end of the file:

233

NOTES

The Z command is useful to add text at the end of a file.

When the pointer is at the end of the file, there is no text following it. After issuing « Z command,
and then a command such as Type (T), nothing is typed because there is no text to type.
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Command String Iterations SECTION 6

A command string or a single command can be repeated by enclosing the command string in angie
brackets 1< >), preceded by a number *hat specifies the number of times the command string is ‘o
be veriormed. This number shouid be in the range | te 32767 inclusive.

A typical use of this facility s for changing a characier string that exists in several places
trroughout the file. For example, suppose there is a program that uses a function named ¥1', ard
ail vecurrences are to be changed to the name of something meaningiul to anyone else reading the
code, To change "X!' to "VALVE' tkroughout ihe file, and to type each change as it is done. use the
foilowing:-

BIOO<SXI$VALVESCLT>3%

Note..In this example, o B command was used iirst to move the pcinter to the beginning of the file
and that an ESC character was used to separate VALVE from the {LT command. This prevents the
editor from using the OLT as part of the second siring parameter to the S command.

Command siring iterations can be nested. For example, the command:
i00<3C2<SCD>L> 8%

will go through <« 100 line file. On each line it will advance the pointer 3 characters and then, twice,
it will advance five more characters and delete a character. The inner command series advances the
pointer five characters and deletes the sixth character. The outer commands advance the pointer
three characters before executing the Inner command string, and then advances the pointer to the
next line.

Iteration command strings can be nested eight deep. It more than eight strings are nested, the
following error message is issued and the innermost commands are not executed:-

'Nesting too deep'
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SECTION 6 USING THE FORMAT EDITOR
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SECTION 7 USING THE CHARACTER EDITOR
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USING THE CHARACTER EDITOR SECTION 7

This Section provides instructions on using the character editor. Text contained within double quotes
denotes messages or prompts displayed via the programmer. Where appropriate, the required
response 15 shown by o numeric vaive immediately fciiowed by a Carriage Return. Ail numbers are
assumed to be decimal unless appended with tre characier H' denoting hexadecimal notation {(base
181,

The IMAGEM vides system can deal with up to 224 characters, ail of which can be modified. A
further 32 characters are used internally and cannot ke displayed. All characters are relerenced by
2-digit hexadecimal values. The tull character set is as follows:-

- Characters 00H to iFH: 32 control characters reserved lor internal use.

- Characters 20H to 7FH: The defgult set, consisting of the standard ASCII 96-character set,
These characters are stored within the IMAGEM video system.

- Characters 80H to FFH: 128 additional characters which can be defined. Initially, they are
sat to display as an ASCII space character.

All characters are based cn a 714 matrix. The system contains a dedicated character editor that
allows the in-buiit default character set to be extended and/or modified.

All character editor commands can be perfermed with just o programmer However, additional
information is presented on the video monitor if there is one connected. It will display the complete
character set with any selecied characteris) highlighted. During character editing, the selected

character will also be displayed in enlarged sizes.

User-delined {or pre-defined but user altered) characters are stored within the first 16K of the
external battery supported memory subject to room being available.

SELECTING THE CHARACTER EDITOR

To enter the Character Editor, seiect option '3’ of the IMAGEM graphic video main menu.

On successfully eniering the character editor, a working area is set up, consisting of the default set
as modified by any user-defined characters. Changes made during the character edit are all made

on this working set. Any modified characters are only stored if the character editor is exited through
one of the proper routes.

USING THE CHARACTER EDITOR

The main menu of the Character Editor will now be displayed listing the following options:-

At the same time, the video monitor displays the character set in the form of a 16" 14 grid.
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SECTION 7 USING THE CHARACTER EDITOR

Whenever returning from any one of the options numbered 1-5 inciusive, this menu and format will
be re-displayed.

Tho ESC key can be used at any level ‘o eltect ¢ premaiure end.

MULTIPLE VIDEOS

If there is a GEMB80 Controller containing more thar one IMAGEM video system, and programmers
are connected to more than one video at the same time, the character set cannot be edited if it is
being edited simultaneously by another video. If tried, the following error message is displayed:-

"The character set is already being edited.
Press space bar to continue,

Press the space bar to return to the main menu of the IMAGEM graphic video system.
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Option 1 - Copy Characters SECTION 7

FUNCTION

To copy one or more chdaracters from their present cadracter vaiue/position to o new character
value/position.

EXAMPLE

[f it is required to copy 16 characters, starting at character value 20H to character value 80H, the
following entries should be made to the prompts:-

‘Please enter the first character number to copy from in hexadecimal > 20<CR>
“and the first character aumber to copy to in hexadecimal > 80<CR>
‘and the number of characters in decimal >" [6<CR>

The selected charactersblocks of characters are highlighted in green and cyan respectively. A
prompt is now displayed with the further gquestion:

“Do you wish to perform the copy ? (¥ or NV[ |°

It 'y or Y'is pressed. the copy is performed and the display updated tc show the new character set,
as well as re-displaying the Character Editor main menu. Pressing 'n' or 'N' will re-display the initiai
character set ard again return to the Character Editor main menu. Pressing any other key will be
ignored.

RULES

Cepying overlapping blocks 1s allowed.

It is illegal to enter the same character value to the prompts ‘copy from and ‘copy to'. If such an
entry is made, the message:

"Seurce gnd destination addresses should not be the same.
Press space bar to continue."

will be displayed. Pressing the space bar returns to the Character Editor main menu.

If a request is made for a number of characters to be copied trom a source or to o destination so that
some ol the characters would not fit ti.e. their values would be greater than FFH), only those
characters that will fit are copied. There is ne wrap round to the start of the character set.
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SECTION 7 Option 2 - Delete characters

FUNCTION

Te delete one or more characters,

EXAMPLE

If it is required to delete 20 characters, starting at address 80H. :he foillowing entries should be made
to the prompts:-

"Please enter the iirst character number to delete irom in hexadecimal >" B0<CR>
"and the number of characters in decimal > 20<CR>

Trke selected characters will be highlighted in green and prompt is dispiayed with the further
question:

“Do yeu wish to perform the delete 7 (Y or N} [
If v or Y'is pressed, the deletion is performed, the monitor display is updated to show the revised
character set, and the pregrammer re-displays the Character Editer main menu. H 'n' or 'N' is

pressed, the monitor wiil re-display the initial character set, and again the programmer returns to
the Character Editor main menu, Pressing any other key will be ignored.

RULES

If a requst is made for a number of characters to be deleted, starting from a destination so that some
of the characters would be above the top of the range (ie. some of the characters would have
addresses greater than FFH), the editor deletes only those within the range. There is no wrap round
to the start of the character set.

Deleting characters between 20H and 7FH inclusive causes one of the following alternatives:-
- If the character has previously been re-defined, the default character will be returned

- [f the character is already the defauit one, deletion will not occur.
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Option 3 - Edit Characters SECTION 7

FUNCTION

To aiter particular pixeis within a selected charester.

EXAMPLE

To edit character value 30H {0 to remove the slash from the midale, respond to the prompt as
foilows:-

"Please enter the first character number to edit in hexadecimal > 30<CR>

The video monitor will display the eurrent character set with the selected character highlighted in
green, together with « series of examples of the character at sizes 1, 2, 3, 4 arnd 5.

The programmer wili display a 7714 grid which represents the selected character. Text describing the
use of the various keys will be displayed along with the grid. An example is shown below:-

Character value is 30 Hexadecimal

oo o e NNNHANkNeeo

oo 0o o deooode
oo oo o odideooNe
EEE TRNEE T TS B
e o 0 o NNHNNNtiteo
L 2 B BE BN NN BN BN BN BE BN BN BN BN

Use cursor keys or 8, 2, 4 cr 8 to move Up, Down, Left or Right.
Use space bar to change state of pixel.
Use ESC to terminate.

Where a pixel within the character is OFF, ¢ full stop iperiod) is displaved, while an ON pixel is
represented by an asterisk. The cursor is initiaily positioned at the top left-hand cerner of the grid
but it can be moved within the grid using the cursor keys (up. left. right, down) on o system
programiner. A portable programmer does not have any cursor keys, but the number cluster (8, 4, 6,
2) can be used insiead.

The cursor movement is restricted to that part of the screen displaying the grid. If an attempt is
made to move the cursor cutside this grid, it will be displayed on the opposiie side of the grid, i.e.
the cursor will wrap around.

The pixel at the current cursor position can be turned from ON to CFF or vice versa by pressing the
space bar. Any changes made will also be echoed on the videc monitor.

To terminate the editing session. press the ESC key. A menu will be displayed. listing the following
options:-
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SECTION 7 Option 3 - Edit Characters

CHgracter Editor

Store. Choracter-and Terminate

~ Discard Character and Terminaie o

. Store Character and Continue fo next Cheratter
Discard' Character and Contione: to ‘sext Character

D D R b

Please press reqmmcfnptmn [}

Options 1 and 2 will return tc the Character Editor main menu, while options 3 and 4 will re-initiate

an editing session for the subsequent character. In the case of character FFH, the next character is
defined as Z20H.

NOTE

Characters in the detault set {values 20H to 7FH) correspond to the keys con the programmer. It is
recommended not to alter any of the characters in this set to entirely different ones, For instance, it
would be confusing if. when entering a text siring, pressing the key marked 'B' produced the
character ‘D, say, in the video tormat. Trerefore it is recommended that oniy the style of characters
in the default set is aitered, as in the example above, and not their functions.

164 iIMAGEM Graphic Video Programming Maauel Issne §



Option 4 - Delete all User-defined Charaters SECTION 7

FUNCTION

To restora the detouli character set.

EXAMPLE
On selection, the following prompt question is displayed:-

“This command will delete all of your defined characters and restore the defauit set. Do you
wish to do this? (Y or N} [ 1"

It v' or 'Y' is pressed, the default set will be restored. The Character Editor main menu wiil be
re-displayed on the programmer screer, and the defauit character set wiil be re-displayed on ‘he
video monitor.

It 'n' or N is pressed, the Character Editor main menu wili be re-displayed without making any
changes to the character set.

Pressing any cther key except ESC will be ignored.
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SECTION 7 Option § - List User-defined Characters

FUNCTION

To display the values of all those characters that have been re-defined. The delete option can be
used to delete charccters whose values are known. This option can be used to find those values,

NOTE

Any changes that may have occurred during this entry into the character editor will not be
reflected until exiting from the character editor through one of the proper routes.

If there are no user-defined characters currently stored, the following message will be displayed:-

‘There are no user-defined characters currentiy stored.
Press space bar to continue.”

otherwise the tollowing message is output:-
"The following characters are currently stored:"

followed by « list of all user-defined characters currently stored. On listing all the characters, the
programmer will display:

"Press space bar to continue."

pressing space bur returns to the Character Editer main menu.
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Option 6 - Abort Editing Session SECTION 7

FUNCTION

To exit the editing session withou® sioring any changes that may have been made.

RULES

I[f any changes have been made, t¢ guard against inadvertent loss of text, the foliowing prompt is
dispiayed:

"Do you really wish to lose ali your changes? (Y or N} [ ¢
It y' or 'Y' is pressed, the previous version of the character set will be restored, although not
re-displayed. The character editor is then exited, and the graphic video main menu will be displayed

on the programimer screen.

Pressing n' or 'N alsc returns to the graphic video main menu but stores all changes to the
character set. Pressing any other character will be ignored.
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INTERNAL ADMINISTRATION SECTION 8

This section describes a number of iucilities available to assist in administering the system. These
are avaiiable by selecting options 1. 4 or 5 s appropriate. irom the IMAGEM graphic video main
menu shown beicw:-

IMAGEM - GEMB( Graphic Video « Main menu -

Self Test and Set Up
Edit Forotet or Fu netion’
Bdit Character Set’
Caopy Format or: Function

. Delate Format or Function

* Print Character 8ét, Fcrmat ar Fuacﬁnn;
Lood from Tape or Disk ™
Dump to Tape or gk
Verify Tape or Disk

W N O e N e

'R Ta Return to Previous Menu’

To clear the external store, change the fieid rate. or obtain a display giving a summary of what is
stored in the system. select option 1 {Seli-Test and Set-Up). A further menu is displayed as beiow:-

Dlease Press Required fjption { 1

Note...

1. Tre above menu shows the field rate that the Video sysiem is currently set for {80 fieids
per second in the example above). If the field rate is changed (gee below). the menu
display will change correspondingly. In the latest versicn of IMAGEM, the field rate iz
not user selectable and is set at 75 fields per second.

2. Opticn | (External Store Test} is not dealt with here but in Section 11 on 'Test Facitiiles'.

CLEAR EXTERNAL STORE

To use this tacility, select option 2 of the above menu. The facility allows all formats, functions and
user defined characters to be cleared cut. or to set up the external store when first used. To protect
against accidental errors, confirmation will be requested that all the stored data is to be cleared out.
[t coniirmation is given, the store will be cleared.

It can be seen that. before selecting option 3, the menu displays the current field rate. After
changing the tield rate. the menu will be re-displayed with the new fieid rate.
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SYSTEM SUMMARY

To use this ‘acility. select option 4 of the previous menu. The facility displays a summary consisting
of:

- Tunctions: Their names and sizes.
- Formats: Thelr numbers anrd sizes.
- Characters: The guantity of user-defined characters.

It further details of individual items are required, these can be found by using the appropriate editor.

For convenience, the System Summary lociiity is also accessibie from the Documentation ard
Arcnive areas.

COPY/DELETE FORMAT OR FUNCTION

For either oi these two faciiities, it is necessary to return to the IMAGEM video main menu shown at
the top of the previous puage,

Copy Format or Function

To use this {acility, select option 4 from the video main menu. The facility allows a format or function
to be copied. It can be used to:

- create a new tormat or function
- cverwrite another format or function.

A format number or function name from which to copy will be requested. Type in the answer in the
nsual way, terminated with either a carriage return (CR) or line feed (LF). If the system cannot find «
format of the number, or a function of the name given, an error message will be produced.

Assuming that the system can find the format or function entered. a request is made to enter the
format number or function noame that it is to be copiled to. The system then performs the copying
operation,

If, howevar, the format number or function name given for copying to is one that already exists,
confirmation will be requested that the previous version is to be overwritten. Once confirmed, the
copy s performed.

Note...It is permissible to copy ¢ function to a lormat, or vice-versc.

At any time prior to the copy being perfcrmed, a premature termination can be effected by pressing
the escape key {ESC.

Delete Format or Function

To use this lacility. select option 5 from the video main menu. The facility allows a single format or
function to be deleted. If it is required o delete all formats and funciions, use the 'Clear External
Store' tacility described earlier. A request will be displayed to enter a format number or function
name. Once this is done the appropriate item will be deleted. At any time prior to the deletion being
performed, a premature termination can be effected by pressing the escape key (ESC).
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DOCUMENTATION FACILITIES SECTION §

This section describes the facilities included to enable a print cut to be obtained of all or part of the
character set, and any format or function. for the purposes of documentation. To use these facilities,
connect o printer to the nrogrammer anc suitebiy condigure it. The facilities are accessed from ‘he
video main menu by selecting spiion 8 Prin Character Set, Formar or Fuactionh.

IMAGEM - GEMB0 Graphic Video - Main meau

Selt ‘l’esf cxnd SetU '
Edit Foringt or Punction.
Edzt Cha:c:der Se{

Deiete Fo:mat;cr Fimctzon S
Print Chargeter Se‘é Format or Functmn
Loixd from Tape or Blsk : :

Duwmip to Tupe or Drs £
Veniy 'I'c:pe or stk

SLML W G0 s 0 LN e L NG e

Plaase Press Required Optiont1 .~ + -

When option 6 is selected, a further menu will he displayed as shown below:-

R To Beturn %é-..Pf;s:_vi.busf Menu

Plodse Press Requited Option {1 .
PRINT CHARACTER SET

To use this factlity, select option 1 of the above menu. This facility allows characters from the current
character set to be printed. ie. the in-built default character set as modified by any user-defined
characters.

A prompt to enter the hexadecimal value of the first character to be printed wiil be made; this should
be in the range 20 to FF inclusive. The next prompt will be for the number of characters 1o be
printed. lf a large number is entered {e.g. 839}, this will be limited te print up to character value 'FF.
Thus entering '20' lollowed by '999' will print out the whole character set. Further questions may be
generated by the programmer depending on its current set-up state.

The print-out shows the characters as an array of dots and asterisks, in the same way as the
Character Editor displays them, refer to Section 7. Where several characters are asked to be printed.
they are printed in rows of four characters.

Issue 3 IMAGEM Graphic Video Programming Manual 175



SECTION 9 DOCUMENTATION FACILITIES

PRINT ALL FUNCTIONS

To use ‘his ‘acility, select option 2. Provided that any user defined functions are present in the
axternal store, their definitiens wiil be orinted out.

PRINT ALL FORMATS

To use this facility. select cption 3. Provided that there are formats present in external store, their
definiticns will be pnnted out.

PRINT SELECTED FORMAT OR FUNCTION

To use this facility. select option 4. A prompt is given to enter a format number or function name.
Provided that this format or function is present in external store, it will be printed out.

SYSTEM SUMMARY

To use this facility, select option 5. It displays a summary on the programmer screen consisting of:

- Functions: Thelr names and sizes.
- Formats: Thelr numbers and sizes,
- Characters:  The quantity of user-defined characters,

This facility is useful as « reminder of what is on the system before requesting particular items to be .
printed out. If further details are required of individual items, these can be found by using the

appropriate editor.

For convenience, the System Summary {acility is aiso accessible from the Administration and Archive
areds.

PRINT SYSTEM SUMMARY

To use this focility. select option B. It prints out the same information as that displayed cn the
System Summary screen (option 5}, except that the format is better suited to a print-out.
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ARCHIVING FACILITIES

ITEM PAGE
DUMP TO TAPE OR DISK 179
DUMP CHARACTER SET 17¢
DUMP FORMAT OR FUNCTION 18e
DUMP A RANGE OF FORMATS OR FUNCTIONS 180
DUMP WHOLE SYSTEM 180
TAPE/DISK IDENTIFICATION 189
SYSTEM SUMMARY 180
VERIFY TAPE/DISK 181
LOAD TAPE/DISK 18i
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ARCHIVING FACILITIES SECTION 10

Formats, functions and user-defined characters are stored in battery supported memory on the
GEMBC centrat highway. In order to protect against the censequences of hardware fcilure or user
mal-operation e.g. someone accidertally deleting a required icrmati it is recommended that the
formats, functions and user-defined characters are archived onto magnetic tape or disk. This can be

dore using either
an qudic tape recorder connected to either a portabie programmer or a system programmer, or
- the in-built digital tape or disk drive of a system programmer.

Archiving facilities are accessible trom the IMAGEM graphic video main menu using options 7, 8 and
9.

IMAGEM - GEMB¢ Graphic Video - Main manu_

© Self Testand ot Up.
Edit.Formert o Fum:t"'
E_ t-‘zChczracter Sef

I.c:c:d fmm Tapa or, )
Dnmp to Tape oY 37
- o ,

DUMP TO TAPE OR DISK

To access this facility, select option 8 on the video main menu, A further menu will be displayed
giving a number of options for partial or total system dump, as shown below:-

I}'un;:p !n ’Ifdée or Blsk

= Dum Lhuracter Set
' ﬂump Format'-cr F

DUMP CHARACTER SET

This facility dumps out all user-defined characters. If there are none, ¢ warning is issued, and
nothing is dumped.
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DUMP FORMAT OR FUNCTION

This facility dumps out one or more functioens or formats.
¥

On selection, a prompt is displayed to enter a format number or function name. A prompt then asks
i any further ‘ormats or functions are to be dumped. If positive confirmation is given, the next
prompt asks for a further number or name ‘o be entered.

When «all the formats and functiors to be dumped have been entered, if there are any user-defined
characters, a prompt will ask if these are also to be dumped.

The system then proceeds to dump al! the items requested.

DUMP A RANGE OF FORMATS OR FUNCTIONS

This facility dumps out a range of formats or functicns. Orn selection, a prompt is given to enter a
format number or function name for the first format or function to be dumped. The next prompt asks
for the last format or function to be dumped.

Only either formats or functions can be dumped at any one time. not both. If a format is specified for
the start of the range and « function for the end of the range, or vice versa, an appropriate error
message is displayed, and the main menu is returned.

If the functionf/format given for the start of the range doesn't exist, an appropriate message is
displayed, and the Pump menu is returned. The function/format given for the end of the range,
nowever, need not exist. The range is treated in ascending order, aiphabetically for functions or
numerically for formats, starting from and including the format/function given for the start of the
range. and including the format/tunction given for the end of the range if it exists.

Always ensure that the start of range is alphabetically or numerically lower than the end of range
for correct operations.

DUMP WHOLE SYSTEM

This facility dumps out all the formats, functions, user-defined characters and the current field rate.

Due to the size limitations of audio tapes, it is recommended that this facility is used only with o
system programmer's digital tape or disk. With audio tapes, it is recommended that a selected range
of formats or functions per tape is dumped., using the "Dump « Bange™ facility given above.

TAPE/DISK IDENTIFICATION

Once it has been defined what is to be dumped. a prompt is displayed to enter the program name,
the issue number and the time and date. These are suggested entries and are not checked. Any three
suitable. single line {up to 77 characters) entries may be used as required. Once entered, a prompt is
given to operate the tape or disk unit so that the dump can be performed.
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SYSTEM SUMMARY

To assist in dumping partia: systems, a System Summary can be chlained py selecting option 5 from
‘e 'Dump ‘o Tape or Disk’ menu,

This provides « summary on the programmer screen consisting of:

- Funcitions: Their names and sizes.
- Formats: Their numbers and sizes.
- Characters: The quantity of user-defined characters.

This lacility is useful as a reminder of what is on the system when particular items are requested to
be dumped. If further details are required of individual items, they ¢an be found by using the

apprapriate editor.

For convenience, the System Summary facility is daiso accessible from the Administration and
Documentation areas.

VERIFY TAPE/DISK

Once dumped, it is recommended that the tape or disk is verified. Verification means that the systom
reads back the tape and compares it with the data stored in memory.

To verify a lape or disk, select option 2 from the IMAGEM video meain meru. A prompt is displayed to
operate the tape recorder so that verification can be perfiormed. Any differences will result in
messages being displayed on the programmer screen.

Note..Because the dump facility allows partial system dumps, verifying a tape or disk does not check
that everything in the system is on the tape or disk. It only checks that everything on the tape or
disk is in the system, and that the tape or disk is correct within itself.

LOAD TAPE/DISK

To use this facility, select option 7 from the IMAGEM video main menu, A prompt is displayed to
operate the tape or disk unit so that the lead can be performed.

Betore the prompt is given to operate the tape or disk unit, a check is made to see it any other video
in the subrack is editing a format or function. Such an event can only happen where the subrack
contains more than one video, and where there are separate programmers plugged into separate
video modules at the same time. If another video is editing a format or function, a message is output
asking whether to abandon the load or to continue, It is at the user's discretion to continue. If it is
decided to continue, a prompt is displayed tc operate the tape or disk un:t as normal.
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TEST FACILITIES SECTION 11

This section describes:
- Self-test facilities

- Action taken on display time faults.

FRONT PANEL LIGHTS

On the front of IMAGEM, two green iights are provided as a fault location aid as follows:-

OK. This light is on the leit-hand side of the front panel. It will be lit provided that no faults are
found within the system. Referred to as the O.K. light.

ACTYV This light is on the right-hand side of the {ront panel. It toggles, i.e. it changes state {rom
OFF to ON, or vice versa, on every update of the display. The rate at which it is switching on
and off therefore indicates how long it is taking for the format definitions making up the
display to be processed. Referred to as the Activity tight,

FAULT DETECTION

The video system can detect faults from two causes:
- hardware mal-operation,
- programming errcrs.

To detect any hardware faults, the video system performs various self-test checks, first on start-up.
and then repetitively during running.

When writing format or function definitions, the compiler will find most of the programming errors. It
will not be possible to store a format or function definition in the external store until all these errors
have been edited out. However, the video system can only detect certain types of programming errors
when it processes the format definitions making up « display. For instance, if a field descriptor has
been set up with a DECIMAL command catering for a certain number of digits, but a data value to be
displayed consists of more digits, this programming error oniy becomes apparent at display time.

FAULT CODES

To give specitic information in case of fqults, error codes are written into locations Fl and F9 {of the
video, not the controller) as follows:-

Fl Stores seli-test tault codes, F1 =0 indicates healthy state.
Fg Stores display time fault codes. F9 =0 indicates the correct display of functions and formats,

A fault code is only written into either of these two locations if it is already clear. If two faults were
found in succession, only the first would be registered. Once « fault is no longer evident, the relevant
table is cutomatically cleared back to zero.

FAULT DISPLAYS

When either a self-test or a display-time faqult is found, the IMAGEM videc system attempts,
whenever possible, to continue running.

Cenrtain text messages, or question marks in place of data, may be displayed on the monitor screen.
However, it cannot be guaranteed that these fault messages will always be visible. Depending on the
particular fault, they could be overwritien by later formats or come outside the window areq, In case
of any unexpected effects on « display, a programmer should be connected to see whether any Fl or
F9 fault codes are displayed.
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In those cases where the video system cannot continue, the monitor screen will change to a single
solid colour.
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SELF-TEST SECTION 11

START-UP CYCLE

On power-up, ‘ne IMAGEM video system executes « series of tests to creck for correct operation of
ine system. While inese tests are being periormed, the video monitor displays « blank screen. If any
of these tes!s fail, the sysiem halls immediately, and will not shew any further activity,

The tests performed in the start-up cycle are:

- On-beard EPROM check. A CRC icyelic redundancy check) is carried out to verify that there
has not been any change to the contents of the EPROMs on IMAGEM.

- On-board BAM check. & test pattern is written to and read back trom each byte of on-board
RAM on [IMAGEM.

- Exterral store addressing. The mechanism for addressing the external store is verified.

- External directory pointers are checked lor consistency.

- Directory CRCs are checked.

On IMAGEM Version 4.9 cnwards, various checks are made for the presence or not of RAM modules

with EPROM capability. During these checks, an explanatory format is displayed. The EPROM checks
are only done if the IMAGEM is running in a suitable controller.

SUCCESSFUL START UP

If the start-up cycle is completed satistactorily, the video system starts normal operation. The
IMAGEM detault tormat (Format 0} will always be displayed tor roughly 5 seconds. This gives the
controller sufficient {ime to complete its own seli-test cycle. After this delay, the appropriate L-tables
are accessed. Any formats requested will then be displayed. If no formats are requested. ie. if the
L-table locations corresponding to the particular video system all contain zero, the defoult format
continues to be dispiayed.

If no display appears but the Activity light is seen to be flickering, the video system is running. The
lack of display wiil be due to an interface failure between the graphic video system and the monitor.

UNSUCCESSFUL START UP

It no display appears and both front panel lights on the video processor module are uanlit, there has
been a start-up failure.

Note..lf both lights go cut aiter the system has been running, this does not indicate o start-up failure.
If the display is solid magenic and the Activity light is seen to be flickenng, a fatal external siore
error has occurred, and the store must be cleared. In this condition, the main menu allows only
Option | {Self-Test and Set-Up} to be selected. Then, select Option 2 (Clear Externcl Store) on the
next menu, and reply with Y {for Yes) to the ciear store query message.
Any programmer connected to the IMAGEM front panel port displays:

Not connected to GEMSD
or;

No response from GEMED

No fault code will be written to Fl on start-up failure.
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REGULAR ON-LINE TESTS

Ounce the video system has stared up, on-line tests are performed in o repetitive cycle during any
iree processor time.

The iests performed n the cycle are:

- On-board EFROM checx: the same check as on stari-up. but performed repetitively.

- On-board RAM check: acgain, the same check as on start-up but performed repetitively.
- CRC and chaining checks on every tormat definition held in the exiernal store.

- CRC and chaining checks on every function definition held in the external store.

If an EPROM check {ails, the video system halts, and the monitor screen shows zolid RED all over.
Mo tault code is written io Fl since the system wiil be shui down,

it one of the other checks fail, the video system continues running, but may produce some {gult
inrdication on the monitor screen or otherwise deviate from the expected display. A fault code will be
written to Fl, and the QK. light will go out.

FORMAT AND FUNCTION ERROR BIT

If the CRC and chaining checks for any tormat or tunction definition fail, an error bit is set in the
particular definition header. Any definition with the error bit set canrot subsequently be loaded from
external store until it has been corracted by editing.

If the system summary is displayed on the programmer, any format or function definition theat has iis
error hit set will show the message:

*ERROR
displayed alongside it

Once the particular definition has been edited, the error removed, and the definition copied back to
external store, the error bit will be re-set. The error message no longer appears on the system
summary display. The video system is then able to load the format or function again when called up
for display.

SOFTWARE WATCHDOG

Because of the namure of the IMAGEM Display Language. it is not possibie to program infinite loops
fas there are no GOTOs). However, a format definition could be written that took o very long time to
process if FOR.TO {or FOR.DOWNTO) commands were used repeating a large number of times or
deeply nested.

To protsct against any programming errors of this nature, a 'software watchdog' checks the execution
time of FOR .TO commands, and prematurely termincates execution of ¢ format definition if the time
exceeds 35 seconds, If this ocours, the OXK. light goes out, and a fault code is writien to FIL.
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USER INITIATED EXTERNAL STORE TEST

A test can be periormed on the external store by plugging a programmer into the IMAGEM front port,
and selecting cption | iSeif-Test and Set-Up} from the viceo main menuw

IMAGEM - GEMB( Graphic Video - Mdin mgnu

Next, a prompt is given to enter the required page number for the test {in the range 0 to 33 inclusive}.

If a page number is entered for which nc memory module is fitted in the particular controller, or if
there is o connection ifaull, the following message will be displayed:

Page Not Accessible

Assuming that the page can be accessed, if the test proved successful, the followwﬂ message will be
displayed:-

Test Passed
If, however, the test fails, the following message will be displayed:-

Test Failed ot #####

where ##### represents the number of the memory location at which the test {ailed.
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The test can be periormed at any time, provided that no other utility is currently reading from or
writing to the external store. [f this happens, the test waits until it is able to gain access. During the
short lime taken !o complete the test. the display on the video monitor freezes and is not updated. It
is recommended that cn external store test should be periormed during system commissioning, and
supsequentiy if g meifunction is suspected,
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SECTION 11

The following 8 pages give, in tcbular form, what faulf conditions may be observed
on the video monitor screen, the fouli codes and messages which may occur on o
programmer when piugged inio [MAGEM, the possible reasons for the fault
conditicn, and the cction necessary to recover from the fault.

As noted eariier, the effects of o fault visible on the video monitor screen cannot
be guaranteed, since it is possible for fault messages to be overwritten by later
commands or formats.
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FAULT INDICATIONS

Video Monitor Display and Video
Processor Front Panel Lights

incomplete disp:ay.
QK. iight unl,

Soud GREEN screen about 10 secs
atter the above fault,

O.K. light unlit.

Videe system shuts down.

O K. light uniit

O K. light vnlit

Solid MAGENTA screen
O K. light unlit

Solid YELLOW screen
O.K. iight unlit.

0.K. light unlit
{Occurs only cn versions earlier than
V3.5)

Soiid MAGENTA screen

Scolid GREEN screen

Fault Programmer Display

Code

Fl =1 Self-Test failure - excessive
formar generation time.
Only option | {Self-Test and Set-Up]
accessible from video main menu.

FlL = 10 Selt-Test failure - on-board RAM failure.

Fl = 11 External RAM module {ailure.

Fl = 14 External sicre self-test failure - new
system or battery failure.
Please clear store and re-load.

Fl =13 External store self-test failure - physical
system changed.
Please clear store and re-load.

Fl1 = 16 External store self-test failure -directory
pointers inconsistent

Fi =17 External store self-test failure - function
chain CRC failure.
Please clear store and re-load.

Fl =18 External store self-test failure - format
chain CRC faliure.
Please clear store and re-load.

Fl = 40 External store dccess time-out

Fl =50 Self-Test re-commence failure
- external siore tests suspended

Fl = 60 Incomplete controller initialisation,
controller uncompiled

F1 = 81 IMAGEM AND CONTROLLER MODULES

ARE INCOMPATIBLE

192

IMAGEM Graphic Video Programming Manual

[ssue &



FAULT INDICATIONS

SECTION 11

Possible Reasons

FOR leops with ¢ large numbers of repeats,
or deeply nested.

Recovery

Edit iormat or function definition to reduce
the number of repeat actions.

Failure of software watchdeg to
terminate format with excessive format
generation time.

Power Controller OFF ON. If faul; recurs,
repiace IMAGEM module.

Suspect IMAGEM module,

Suspect RAM module.

Power Contrcller OFF ON. If fault recurs,
replace IMAGEM module.

Carry out external store test. If fault confirmed,
power down the controller, replace relevant

RAM module, and re-load formats from tape or
disk.

New system or batiery {ailure.

RAM has been added to or removed from the
subrack, or the subrack is not correctly coded
for it.

Problem detected with store directory; can be
caused by swapping RAM modules or a fxulty
RAM module,

Fauity RAM module, or powering down before
the editor has completed an exit,

Faulty RAM module, or powering down before
the editor has completed an exit.

Clear store and re-load from tape or disk.

Video was prevented from accessing store
from more than 20s.

Usually caused by ancther video re-shufiling
store during a load from tape or disk.

Recovery is automatic; screen retumns to the
same picture as before the yellow screen.
The yellow screen simply indicates that
display updating has been suspended.

Too much editing activity in progress for
seif-test to resume, especially if more
thanresume.

one video is being edited simuitanecusly.

Reduce editing activity.

IMAGEM had to wait too long for the controiler
to re-compile. This fault can cccur if the
controller remains uncompiled after power-up.

Re-compile the controller.

This fault occurs if a 164 System IMAGEM is
used in a 300 system rack.

use matched systems.
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SECTION 11

FAULT INDICATIONS

Video Monitor Display and Fault Fault Programmer Display
Processor Front Panel Lights Code
Normai screen F1 = 65 COLQOUR DEFINITION LOST.
Lost colour dispiayed in ilashing green. Colour statements probably ‘IF'ed out.
Solid BRED screen No fault code or message;
C.K. lignt unlit. system haits.
Video system halts.
Soiid BLUE screen. No ferult code or message;
O.K. iight uniit. system halts.
Video system halts.
Solid GREEN screen Fl=70 CHICS error number: -
QXK. light unlit. HQUEHHH HHH#
Video system halts.
Fl =71 HELP! Contact CEGELEC Industrial
Controls. Internal error No.
HQQ##E HHTH
! F1 =172 RAM-EPROM module expected as module
No. #@#### #H###
F1 = 80 Bus time out
No character s displayed where F§ = 100 Negative character field width not
expected. permissible
Format processing continues.
"TOO MANY COLOURS' in current F9=101 Too many colours requested - only i6
foreground and background colours permissible
at screen top left-hand corner.
Format processing continues, ignoring
the lost COLOUR commund.
‘TOO MANY FUNCTIONS' in current F&=102 Too many functions requested - only 32
foreground and background colours permissible
at screen top left-hand corner. Format
processing centinues, ignoring the
tunction call, and returning a value of
zero if the lunchon was mathematical.
'INVALID FORMAT' in flashing RED F9=103 Invalid format requested

on BLACK in size 3 characters, at top
left-hand corner of blank screen.
Processing of format cannot begin, and
system skips to next format.
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SECTION 11

Passible Reasons

Caused by removing the request to display the
format which currently defines the celour. Maost
commonly caused by not executing a colour
definitiorn statement as « resuit of an IF
condifion.

Occurs after changing display

Recovery

Request L-tables

Suspect IMAGEM module.

Power Controller OFF,ON. If iquit recurs,
repigce IMAGEM module.

Invalid 80136 instruction encountered.

Power Controller OFF:ON. If fault recurs,
replace IMAGEM module.

An interprocessor communications error
has occurred.

Power Controller OFF/ON. If fault recurs,
replace video and other processor modutles.

An internal error has occurred, possibly
a firmware problem.

Pawer Controller OFF/ON.

Dilferent type of memory module expected.

Power conirolier OFF, replace memory module
with one of the correct type, and power up
again.

Fauity memory module, or subrack not

Power controller OFF, replace memory module,
and power up again.

coded for it.
& CHAR or a GETCHAR command has a
negative value for its field width parameter.

Edit format or function definition to prevent
the field width parameter going negative.

More than 156 colours are in use ot the same
time in the format and tunction definitions
that make up the current display.

Edit the format definitions to reduce the
number of colours in use.

If any tormet definition calls up functions,
chock that these functions do not set hurther
colours.

More than 32 different user-defined
tunctions are called up. Le. tunciions
with more than 32 different names.

L. The controlier has requested, via
L-tabie, a format number for a
tormat that does not exist.

2. The format definition held in external
store contains an error preventing
it from being decompiled in internal
store.

Edit your format definitions to reduce the
number of ditferent functions calied up.
Check also if any of these functions call up
further different tunctions.

Check that L-tables call up only valid
format numbers or zero (0 will cause the
default format to display).

Check that, on the video system summary,
none of the iormats being used has errors
fiagged up. If any format has, edit out the
error,
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SECTION 11 FAULT INDICATIONS

Video Monitor Display and Fault Fauit Programmer Display
Processor Front Panel Lights Code
INVALID FUNCTION in flashing RED F3 = 104 [nvalid function requested

on BLACK anywhere on the screen.
Forma: processing continues, ignering
the function call, and returning « vaice of
zerc it the function was mathematical.

'INSUFFICIENT STORE' in ilashing Fg = 103 Insufficient space at display time
RED on BLACK in size 2 characters

at top ieft-hand corner of blank screen.

Display processing cannot begin for the

format just loaded, and skips to anext

display

Display responds as though data Fg3 = 106 Invalid GEMAB0 Table letter,
is zero where it was expected if to have a

non-zero value. Effect on display

depends on format or function definition.

e.g. whether the data is itself displayed

{e.g. as digits or a bar chart) or whether

the data conircis the presentation of the
display. Fg = 107 Invalid GEMS0 Table offset.

? (Single Question mark) in current Fg = 108 String cannot be accessed
foreground ond backgreund colours

anywhere on the screen.

Several question marks in current Fg=109 Field width too small - will lose digits
foregreund cnd background colours

anywhere on the screen where digits

were expected to appear. Ctherwise, the

display is as expected, and processing

continues.

Fg = 110 Hex field width tco small - wiil lose
digits
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Possible Reasons Recovery

L. A format or tunction is trying to call Check the names of lunctions called up in
up a furction whose nome does not the format or function definitions making
cxist, up the dispiay.

2. Tre function definition held in Check that, on the video system summary,
the external store contains an error none of the functions being called up
preventing it from being de- has errors fiagged up. If any function

coempiled in the internal store.

The format definitiens calied up, including Reduce the size and.or quantity of formats
any functions used within them, are too making up the display.
big to fit into internal store.

No table of the given letter exists in the Check that all iables referenced in format
coniroller's memory. and function definitions exist in the particular
controtler.

For controllers such as a GEMB0,310, this
depends on what table reterences are used in
the controller's program,

The controlier s memory contains a table Check that all table numbers referred to in
of the specified letter, but the number is format or function definitions exist in

too large, referring to a location beyond the particular controller.

the end of the table. For controllers such as ¢ GEMB80:310, the

highest number in any table may change when
the controller's program is re-compiled.

In o Controller such as a GEME80:310, Edit format or function definition to prevent
a message number has been referred to exceeding it calling up message numbers
that exceeds that of the last message in that of the last message,

P-table.

The field descriptor portion of a DECIMAL Edit format or function definition, either to
or UNSIGNED command does not cater ior extend the lield descriptor or to limit the size
the numbper of significant digits in the value of numbers being displayed.

that the program is trying to display

The field descriptor portion of a HEX Edit format or function definition, either to
command does not cater for the number extend the field descriptor or to limit the size
ot significant digits in the value of numbers being displayed.

that the pregram is trying to display.
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SECTION 11

FAULT INDICATIONS

Video Monitor Display and Fault Fauit Programmer Display
Processor Front Panel Lights Code
7?7 ithree question marks? in F9 = 11} FOR statements have heen nested too
current foreground and background deep
colours anywhere on the screen.
Fg = 112 functior. stack overflow ot display time
Solid GREEN screen. F3 = 113 Fatal display time error - insutficient
O.X. light unlit. internal store
Video system shuts down.
‘UNRECOGNIZED DISPLAY CODE in Fg = 114 Unrecognized display code encountered
tflashing RED on BLACK anywhere on the
screen.
Format processing abandoned and
sysiem moves on to next format.
UNDEFINED COLOUR USED' in Hlashing F3 = 115 Undefined colour encountered
RED on BLACK at top left-hand cormer of
the screen. Undefined colour represented
in flashing GREEN. Format processing
abandoned and system moves on to next
format.
F9 = 1186 Premature termination of string
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SECTION 11

Possible Beasons

Recovery

FOR loops have been nested more taan
24 deep ian ualixely condition in a lormat
or function delinition).

Teo many tunction calls from within
other lunction calls, resuiting in
insufficient memory space to cater
for ali the variabies needed.

1. Format definition in external store QK
but corruption occurred when copying it
into the internal store.

2. Format definition in the external store

corrupted.

Edit format or tunction to reduce the number
of nested FOR loops to less than 24.

Edit format or function definitions to reduce
the number of different functions currently
active. A safe limit can be taken as 8,

Power controller OFF ON.

Load some other fermat, and then re-load
the origina! format, by writing format
numbers into the controller's L-table.

If the faulit persists, use the format editor to
correct the format definition in external store.

Colour encountered in FOREGROUND or
BACKGROUND commuand has not been
deiined.

String of excessive length. May be
caused by string data set up in one

of the controller's data tables not

being in standard message format or
starting from the wrong word in a table.

Check the colour name spelling.
Check colour name has been defined
in a COLOUR command.

Edit format or function to prevent
excessive string length, or modify data in the
controller's table locations.
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PLANNING SECTION 12

PLANNING

Once the user is famitiar with an IMAGEM videc system. lormatl definitions for displays that are to
ne used by an operator will need to be produced.

It is recommended that the formats snouid be planned and lor this purpose a format blank is
inciuded in the Appendices. In the Item later in this Section cn Design of Formats', some hints are
included on the factors to be considered when designing formats to meet the operator's
requirements.

[t is ruch quicker to work out the format definitions if this planning is done first. It may be
necessary to deviate from the planned format if the visual eifects obtained are not quite what was
foreseen, bul time spent in plannirg is time saved in coding.

COMMENTS

Comments should be included in ihe format and function definitions, refer to the Item on Comments
in Section 5, as reminders of what the sections of a definition are designed to do. These will help if it
is necessary to medily o display aiter it has been programmed or if other people need to modify it in
the absence of the originator.

DOCUMENTATION AND ARCHIVING

[t is good practice to run off fresh print-cuts of format and function definitions whenever they are
modified gnd also to archive them, as given in Sections 9 and i0.
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SECTION 12 SPEED HINTS

FIXED AND VARIABLE PORTIONS OF A DISPLAY

Before a graphic video system car update the display, it must have processed the format definitions
which make up the display. How quickly it can do this obviously depends on how long and complex
these tormat defiritions are. A guide ‘o how quickly the dispiay is being updated can be gained from
the Activity' light on the front of the IMAGEM module.

In most formats, however, only certain parts consist of variable information taken from the
controlier's data tables. The rest of the format is generally fixed, therefore there is no need for this
part of the format definition to be re-processed on each update.

Note..The Video system has two display buffers, one for the current display and one for the next
display. these buffers being interchanged on a display update, refer to Section 3, System Interiace.
Thereiore it is necessary to make sure that the fixed part of a display definition is processed twice,
once for each buffer. After this, the fixed part of the format definition can be skipped and only the
variable part processed. An exampie of how this may be done is given below:-

IF A<Z THEN
" Fixed portion of definition ™

A=A+ " Increment count ",

,,,,,, .7 Variable portion of definition -

In this example, the simple variable A is set to zero when the format definition is first called up. On
the first time through the definition, the whole of it is processed, ard A incremented to 1. Similarly,
the second time through, the whole of the definition is processed, and & incremented to 2. On any
subsequent execution, however, the fixed portion of the definition {which must be enclosed in
parentheses as shown) is skipped.

When applying this technique. bear in mind that, in those cases where only part of the format is
being re-displayed. it may be necessary to over-write a purticular part of the display (e.g. with space
characters) to clear off a message when it has been finished with.

QUANTITY OF PIXELS THAT HAVE TO BE REDRAWN

The length of time it takes to update a display depends on how many pixels have ‘o have their
colour re-calculated. It is possible to cbiain improvements in speed by using the following
techniques:

- Use graphic representation rather than text. Pictures can oitern present information that would
otherwise need many words to describe, and therefore many pixels in the text characters.

- Don't display unnecessary spaces in text. For instance, in a tabular displav of ligures, don't
display spaces between the columns of figures, but skip to the next colur.? ising MOVE, in
just the same way as o tabulator is used on a typewriter, or with a TAB commangd in « BASIC
language program.

- Whera it is required to display text that includes numbers taken from the controller's data
tables, make maximum use of the controller's message tacility (not available in /200 series).
These messuges are already formatted, and therefore save time on the video system compared
with using, for instance, Text with « DECIMAL command.

- Use thinner lines and bars. Use narrower bars for bar charts than would be necesary with
character graphics.
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- With a dynamically changing shape, don't re-draw the whole of the shape every time. For
instance, for a bar in a bar chart, draw oniy the extra portion when the bar is to be longer,
and overwrite the end portion with background colour when the bar is to be shorter.

- Consider metheds of presenting irformation that are pessibie with an IMAGEM videc but
which were not possibie with earlier character video systems. For insiance, instead of using a
histogram, draw o true graph made up of siraight line segments using the DRAW command.
This may need less re-drawing of pixeis than a histogram representation,

- Make minimum use of the FILL command. Use TRIANGLE and RECTANGLE commands
wherever possible, and build shapes from combinations of these shapes.

DATA FROM THE CONTROLLER'S DATA TABLES

Where the display makes use of data taken {rom the contreller's data tables, it takes only a short
time for the video system to read this data from the controller's memory.

Each time a table reference ie.q. Wil00!) appears in one of the format definitions, the contents of the
table have to be read by the video. If the same table reference appears more than once ‘n o format
or function definition, the video system has to read the data separately on each occasion. Therefore
a marginal time saving can be made if it is arranged to read the contents of the given table only
once, and assign it to an internal variable, e.4g.

D =W[100]
and thereafter use D, not W[100], in the lormat or function definition.
The time saving achieved this way is usucily very small and probably not noticeable. The main

advantage of this technigue is not speed, but consistency. Befer to the ltem on Variables in Section 5
under the heading 'Array Variables'

{sspe 5 IMAGEM Grephic Video Programming Manunal 208



SECTION 12 DESIGN OF FORMATS

INTRODUCTION

This section suggests a psychowogical approach rather than programiming, by giving hints based on
the experience of isers ratner than programmers.

BE KIND TO THE OPERATOR

While designing a video format, remember that the operator may have to ook at it for the whole of a
work shift whereas, in all probability, the desigrer will be looking at it for enly a few minutes. What
may be pleasing o look at for a few minutes might become lrritating if observed over a long period.

FLASHING

Use tlashing sparingly, for emphasizing abnermal conditions, but not to the extent that whenever an
operater locks at the screen, something is flushing or moving in a regular manner. The operator
could be hypnotised rather than being able to produce the rapid response required.

Flashing alphanumeric data is more difficult to read. A ‘soft' flash as used for the flashing colours in
the default colour set, where the characters become dimmer but do not disappear while flashing, is
better. For optimum legibulity it is generally best 10 use a flashing square or rectangle alongside a
message. rather than to flash the message text itself.

BRIGHTNESS OF SCREEN

Don't fill the screen with so much white or bright colour that it glares at the operator who will
probably turn down the brightness on the video monitor, so that some of the intended colour
contrasts are reduced. Instead, use a fair amount of black: as black is the unactivated screen colour,
it produces no visible light. For example, use patierned fills with a black background colour. GREY
should be used as a background colour in preference to WHITE.

VARIABLE INFORMATION

Try to avoid filling the screen with too much variable or changing information that the operator is
expected to read or take notice of. Some experienced designers reckon that such information should
not exceed 25% of the screen areq. It is reasonable to exceed this ligure if it reduces the number of
times the operator needs to change from one screen format to another; once familiar with seemingly
cluttered screen formats, operators can become adept af picking out any important changes.
However, the 25% rule is a good starting peint for the designer. Further, screens with a lot of variable
information will be slower in updating.

What information is displayed on which format is of considerable importance. The designer should
know sufficient about how the operator will control the plant so that he is provided, on a siagle
screen display. with all the information required for a particular phase or mode of plant operation. At
the same time, superflucus information not required for this phase or mode of plant operation,
should be witheld.

ALPHANUMERIC INFORMATION

Where possible, avoid placing text and figures at the edges or comers of screens. This is because
electron beam convergence in cathode ray tubes tends to fall off towards the edges of the screen,
and also because of the curvature of the face of the screen. If the monitor is located near to strong
clectromagnetic fields {as in power plant), beam convergence can be further atfected.

Try to place important alphanumeric information in the same area of the screen consistently, to
reduce search time by the operator, as long as this does not otherwise make the presentation
awlkward,
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COLOUR CHOICES

Ditferant industries ard ditferent pecple nave rheir own coleur preferences for which colours to use
for particular tunctions. However, there are cerain coiours and colour combinations that do not show
ip weil. and should generally pe avoided. Even so, these cepend largely on:

- the particular coiour monitor you are using.

- the ambient iighting conditions where :t s piaced.

so don't regard these recommendations as being correct for all cases.

Blue iespeciaily light bluek Avoid for small shapes, thin lines, alphanumeric
and dynamically changing information.

Red toreground Avoid; use red on white for better clarity,
on black packground,

Yeilew foreground Avoid; does not show clearly.
on white background.

Yellow foreground Avoid with scme types of colour Monitor.
on green background.

Good colour contrasts ars:

- Black foreground on yvellow background.
- Bed foreground on white background.

- Blue foreground on white background.

- Green foreground on white background.

COLOUR BLINDNESS

A fraction of the population are colour blind. The number of people who cannct detect colour at all is
very small, but a sizable number have difficulty in discriminating netween certain colours. This lack
of discrimination is what people normally mean by colour blindness'. Mcore men !about 10%} have
colour bilndness than women.

For this reason, iry to design screen formats so that colour enhances the display, but avoid
designing them szo that an operator has to know precisely which celours are which, If this is not
done, it may be necessary to screen the operators for colour vision, or else subsequently re-define
the colours used in the formats,
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INDEX

Main items on any topic have the page numbers underlined.

! means ‘and iae following page'; if means ard tae fcliowing poges .

18-bit numbers 54,81£.85,123,1231f

32-bit numbers 54,511.85,120,123

? {Helpi format editor command 132,134,153
? on Monitor displays 42,53.75,78,122,136,198

Abort:

character editing 167

tormat or function editing 133,146
Activity light 17,185,187,204
Addition 61
Administration, internal 169H
Ambient lighting 207
And bitwise operator 85
AND Boolean operator 33,91,.94
Arcs of circles, drawing of 24f 56ff
Archiving 17711203
Brray variabies 123
ASCII code 49.86,153
Assignment 82,124

B {Beginning-of-filei format editor command
132,135
Background colour 40
BACKGROUND command 21,40
Bar charts 30,32,69,2044
Bit selection 32,80f
Bitwise operators 54,61,85,120
Boolean:
comparison 80f
expressions 39,80f,91,94
operators 39,%1,94
Brackets:
round {pareniheses) 31,33.41,61,69,80.91,54
sguare 29,123
Brighiness:
of colours 43t
of overall display 206
Butiers. screen 17,204
Bytes:
order of 42,75,86

extraction of £1.79.84

C {Character format editor command
132,136

CALL command 34,41,71,83

Caret {* symbol 29,52,77,121

Carriage return 12,21,86,89

Case (upper or lower) 21,49,131

Central highway 5

CHAR command 42

Characters:

constants 48

display of 42,75

editor 6,157H

height, truncated 51,107

wrinting of 175

sizes 5,21,29,34,51,1071f

in text 112t

values of 159

width, reduced 51

writing position 22,30,88,85f
Circles, drawing of 24f,56ff

lear externa! store 12,171
Codes:

ASCII 49,86.158

ISG-7 49
COLOUR command 25f,40,43ff
Colours:

background 21,40,65ff,1186

choices of 207

colour blindness 207

compositions 31,434

contrasts 207

default colour set 13,25,43£,208

flashing 5.,25,43£,208

foreground 21.854{,70,1i6

intensities 43ft

names 431

primary 5,26,47

in use 44

user defined 25{.43

variable 31,43t
Commas 22.25,104
Commaeands:

format editor 123

IMAGEM Display Language 211f,244f 374}
Comments 28.48,203
Commercial at (@} 49,112
Comparators 32,801
Compound stetements 69

Constants:
character 49
decimal 49

hexadecimal 48
Control key 131,152f
Control, switched 5,32
Controller's table locations  5,31,42,44£,50
52§,61,110£.205
Co-ordinates 5,21,241f 561 88.95¢f,128
Copy:
character definitions 181
formats or functions 172
format to function 172
function to format 172
CGOS function 6,50
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Create:
new [ormat or function 172
CSIZE command 51
Cursor positien control:
characier editer 163
format ediior in window mode 1521

D Deletet format editor command 132,137
Data takles:
absolute address of 83,110
in Controller 5$,31,42,44f50,521,61,110£2G5
DECIMAL command 29%,52f
Pecimal constants 43
Decimal point 52,121
Decompilation 131
Deltaults:
character set 152,162
colour set 13,2544
display format 11.17,187
value returned by « function 101
Delete:
characters in:
character set 162,185
format or tunction 137,153
formats or tunctions 172
DIFFER bitwise operater 54.85,120
Disk:
dumping to:
of character set 179
of format or function definition 180
of a range of tormats or functions 180
of whole system 180
identification of 180
loading from 181
verification of 181
Display:
? characters 196,198
fixed portion of 204
of characters 42,75
of numbers 28!,52t,77f,1211
tabolar 204
of text 42,753,112
of variagble information 208
variable portion of 204
updating of 17204t
Division 8l
Documentation 1731f,203
DOWNTO keyword 68t
DRAW command: 24f561f
with VIA 24f56f
Draw, relative 25,56t
Drawing:
arcs of circles 24f,56i
bars 30,561f
complete circles 241561t
lines 24t 561!
outlines 6,241 651t
solid shapes 26f 654 931, 1181
straight lines 24,5641

Dumping to disk or tape, of:
character set 179
format or function delinition 130
range of formats or tunctions 180
whele system 180

E (Exit) fermat editor command 133,138
Editors:
character 6,157ff
tormat 21,1294
ELSE keyword B80f
Error bit 188
Errors:
found by compiler 23,40
found at display time 44,71
Error messages:
on Monitor screen 11,40f,44,68,70,1921f
on Programmer screen 23,192{f
Escape key 13.22ff, 1311, 160,172
Exclusive-Or bitwise operator 54
Expressions:
Boolean 39,801.91,94

mathematical 31,61
External store 12,17

clearing of 12,171

user initicted test of 1891

F (Find} format editor command 132,139¢
Fl location 18,185f,132H
F3 location 185f,192ff
Faults:
detection of 185
tault codes 183,192f
tault displays {on Monitor) 186,132
fault indications 1914
Field descriptors 29£52,77.121
Field rate {changing of) 11f,171f
Field widths 42,52,75.77,121
FILL command 26,834f
Flashing colours 5,25f,431f,208
solt flash 208
FOR.TO statement 32,581
FOREGROUND command 21,70
Formats: 517
default 11,17,187
definitions 22,321
editor 21£1,71,1294f
numbers of 23,131
overwriting of 281
Freeze, picture 13
Functions: 8,34f,41,71§,131
calling of 34,41,71.83
definitions 22,24f,7Lff
in-built 43,50,83,106
names of 34,41,71,131,138
returning o value from 72,101
trigonometric 350,106
user-defined 43,71
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GET command 74

GETCHAR command 75 M {Memory) format editer command 132,145
GLOBAL command 73,78 MASK bitwise cperator 54.85.120
Graphic constructs 3 Mathemaiics: 5
accuraey of Glf
Hash : #3 symbel 28,5277 121 expressions 31,61
Heip 17} format editor command 132,134,133 Menus:
HEX command 771 archiving menu 178
Hexadecimal constants 49 character editor menu 164
HIGH byte selection function 73 documentation menu 175

graphic video main menu 1if,171,175,179,189
liInsery format editor command 132,141f

[dentification, of: printing menu 175
disks and tapes 180 Programmer's own menus 13
formats 48 self-test and set up menu 12,171,189
IF..THEN. ELSE construct 5.32,80f Messages: 881,205
Ieclusive-Or, bitwise operator 120 aumbers of 37
Insertions, in window mode 152 Modules:
[ntensity of colours 43ff memory (RAM) 17,187,193
Internal administration 169ff video output §
Internal store 17,71 IMAGEM module 5,17.185,187,189
I50-7 code 49 MOVE command 88
Move, relative 25.38
K tKill lines) tormat editor command Multiple formats 17f,281
132,143 Multiple formst editor commands 131,155
Keys {on Programmer keyboard): Multiple videos 17.133.160,181
aiphanumeric 164 Multiplication &1f
carriage return (CR) 12,21,86,89
control key 131,152¢ Names, of:
escape (ESC) key 13,22f,1311f,180t,172 colours 431
line feed (LF} 12,21,86,83 functions 34,41,71,13}1,138
Keywords: 21,374 Nesgting. of:
abbreviation of 22,37{f FOR.TQ commands 68
format editor commands 155
L {Line) format editor command 132,144 functions 71
L-table {in Controiler} 6.17f,28,32,41,711.82, NEWLINE command 30,89f,112
1234f NOT Beolean overator 39,3194
Languages: Numbers:
BASIC 31,204 designations of:
IMAGEM display 21,71,188 formats 23,131,138
LET statement 82,1241 rages in external store 17,189
Lighting, ambient 207 video processor executing a formet 127
Lights: display of:
Activity 17,185,187 decimal 294,48,52f
O.K. 18,185,188,1924f hexadecimal 49,771,159
Lines: unsigned 121¢
drawing of 24f 56if types of numbers:
patterns for 27,581 18-bit 54,51£,85,120,1234f
widths {thicknesses} of 241,31,34,108,204 32-bit 54,61£,85,120,123
Line feed 12,21,86,89
Lists, of: Qifline data storage:
formats and functions 12,172,176.180 Extract data from 74
user-defined characters 166 Extract and display data from 75
Loading from disk or tape 181 OFFSET command 92
LOC function 83 QK. light 18,185,188,192
LOW byte selection function 84 Operators:

bitwise 54,61,85,120
Boolean 39.91.94
mathematical B1f
shift 611105

Operators (peopie) 29,206f
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OR Boolean operator 33,91,34
OR.inclusive, bitwise operator 120
exclusive, bitwise operator 54
Order of primary colours 26,43
Order of priority, of:

Boolean operators 39,6],%:,94

tormats 17426t

mathematical, shift, byte selection and
Origin S
ORIGIN commmand 7,331,954
Overwriting, of:

characters 116

commands 18

format or function definitions 172

lines 33

overlapping formats 18,281

text 116

P-table {in Controlier) 42,86t
Padding out of 16-bit numbers to 32-bit
mumbers 123
Pages in external store:
numbers of 17,189
guantity of 17
Parameters, tor use by functions 41,711t
Parentheses {round brackets) 31,39.41,61,63,80
91,94
Patterns:
for filling shapes 27.634£,991,118£,206
for lines 27,564
Picture treeze 18
Pixels 35,18,241f,32,34,64if,204
writing position 22,30,65,88,89
Planning 203
Pointer position lormat editor) 132{f
Portable Programmer 5,23,163
Primary colours 5,28,47
order of 26.43
Printing {for documentation} of:
character get 175
format or tunction definition 175
system summary 176
Priority order, of:
Booleun operators 39.61,31,94
formats 171,28t
mathematical, shift, byte selection and
bhitwise operators 54,61,85,120
Procedures 71
Programmer:
Portable 523,183
System 523,163

Q (Quit} format editor command 133,146
Question mark {7
tormat editor help command 132,134,153
on Monitor displays 42,53,75,78,122,196,198
Quotes {single or double) 49,112

Rate, field (changing of} 11£171f
RDRAW command 25,561t
RECTANGLE commuand 5,26192
Relative Draw 25,561t

Relative Move 25,88

Repeatied operations 31{ 68
RETURN command 72{10!]
RMOVE command 25.88

S (Substitute) format editor command 132,147¢
Saving:
format or function definibicns 23,133,138
user defined characters 1631
SCALE command 7.34,103
Screen butiers 17,204
Self test and set up 12,18,1871f
Semi-colong 22.25,27,104
Separators 22,24,27,104
Shift cperators 61£,195
Simple variables 32,72{,76123
SIN function 6,106
SIZE command 6£21,29,34,88,107¢
Size of characters 61,21,29,34,107ff
Spaces:
in displays 204
in format definiticns 22,25,27,104
undefined characters 42,139
Start up:
start up cycle 187
successtul 187
unsuccessful 187
Stores:
external 12,17
clearing of 12,171
user initiated test of 183f
internal 17,71
STRING command 111Gt
Subroutines 71
Subtraction 861
Summary (of what is in external store)
172,176,180
Switched control 32
System Programmer 523,163
System summary 172,176,180,188
printing of 176

T (Type} format editor command 132,149f
Tables in Controller 5{.31,42.44f50,52f,61,1101,
205
absolute addresses of 83
setting L-table contents trom IMAGEM format
82
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Tape:
aumping to, of:
character set 179
format or iunction definition
range of formats or functions
whole system 180
identification of 180
‘oading from 181
verification of 181
Tests:
of external store 159
on-iine tests 188
self test 18, 1B7ff
test facilities 18, 183f4
Text 22.112f
writing position of 22,3C,88,89¢
THEN keyword 80f
Titles of formats 48
TO keyword 681
TRANSPARENT command 116f
TRIANGLE command 6,261,118

UNION bitwise operator 54,85,120
UNSIGNED command 1211
Updating of display 17,204
User-defined:

characters 112,159,163

colours 25143t

functions 43,71ff

V simple variabie 32,72,123
V tView control! format editor command 132,151
Variakles:

array  123ii

globcl 73,76

L-array 124f

lecal 72

simpie 32,72(76,1234f
Verification of disks and tapes 181
VIA keyword 5611
VID command 127
Video cutput module 5
IMAGEM module 5,17,185,187,189

W {Window mecdel format editor command
23,132,1521
Watchdog (scftware) 88,188
Widths, of:
lines 241,31,34,571 204
fieids 42,52,75.77,121
WINDOW command 21,321 85{1,103,128
Writing position 22,30,65i,88,83f

X simple variable 32,35,72,88.123
X0] pseudo table location 87,111

Y simple variable 32,35.72.,88,123

Z lend of {ile} format editor command
132,154
Zooming 7,103
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Tie information provided in this marual is accuraie and as easy to understand as possible.,

If, however, any shortcomings in this manual are evident, please ncte them on the page overledai,
and mail to:

Dick Wilson

Head of Control Systems Engineering
CEGELEC INDUSTRIAL CONTRQLS Ltd
Kigsgrove

Stoke-on-Trent

ST7 'TW

England

or pass it to your local GEMBO agent.
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Feedback from:
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Position o
COMmPUNY .« o e
Town or Gty L e e
Counly or State . . .. e e,
Posteode 2P L L e e
U Ty o . e e e

Items that cught to have been included:-

Itemns inadequately or confusingiy explained (please quote page Nos.i: -

[tems you disagreed with (please gquote page Nos.):-

Items you couldn't locate via the Index:-

Any other comments:-

o

77 Many thanks for your comments above
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