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Introductian

The video driver handles the display of any number of
“video pages® in various different display modes, making
use of most of the facilities of the NICK chip.

The display is managed in terms of video "pages", with
one page corresponding to each EXO0S channel which is open
to the video driver. Pefore a channel is opened to the
video driver the user must specify various parameters, such
as a video mode and page size, by setting EX0S variables.

A channel can then be opened to device "VIDEO:". If a
filename or uanit number is specified then it will he
ignored, The wvideo driver will work out how much RaM it

needs for this video page and obtain that much RaM from
ZXCS,; including enough for the various variables needed.
The only limit on the number of video pages is the amount

of available memory. video pages can only use the internal
64k of video RAM,

Once the channel has been set up in this way, the
can read characters from, or write them to, the video page.
The data read or written will have a different meaning for

pages of diffarent modes, particularly control characters
and escape seguences,

user

At this stage the video page Wwill not be visible on the
sgreen. A special function call is required to cause a
video page te be actually displayed on the screen. It is
only at this time that the appropriate line-parameter
blocks are set up and the text/graphics will appear. It ig
possible to display any vertical section of a video page at
any vertical position on the scrzen, covering up anything
which was displayed on those scan lines before, iz the
page width is less than the full screen width then the
margins will be adjusted to display the page in the middle
of the screen,.

Text pages provide displaying of characters from a 128
character font which is initialised to a standard ASCIC
character set, but any characters may be re-defined by <“he
user. Also text pages provide various control functions
including cursor positioning, scrolling of any section of
the page and automatic SeEOLlne

There are various different graphics modes providing a
choice of resolution, number of colours and memory usage.
All of the graphics modes support drawing of lines and
ellipses in a variety of plotting medes and 1line stylas
(dotted lines etc.). Characters can be displayed using the
same font as text pages, There is a sophisticated flood
filling algorithm which will £ill any arbitrary

shanes
subject to stack limitations.
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1.3 Co-ordinate Systems

‘ graphic
1ons 1s standardised so that giving the same commands

C
o two pages of different resolutions or colour modes will
roduce a pattern of the same size on the screen. A
raphics page of full screen Size will be §72 logical
2:ixels high and 1344 pixels wide. This correspends to
wice the maximum horizontal and four times the vertical
@solution available, All beam positions are specified in
ese co-ordinates, and depending cn the colour mecde  the
tual position will have to be an approximation. The
igin for this co-ordinate system is the bottom left
rner of the graphics page.

The co-ordinate system wused in specifying
51t

W ot ot
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N

Text pages do not use this co~ordinate system, they use
4  sYystem based on character positions so the top left

corner is {(i,l) and the top right corner (of a full screen
s.ze low resolution tex+ page) is (1,42, Note that the
origin I

or text co-ordinates is the top left of the page.

ttribute graphics mode pages actually keep a beam
ccsition in  graphics co-ordinates and a separate cursaor

position in text co-ordinates. The wuse of these is
explained later.

-~

2. Basic Control of Video Pages

As mentioned before, each video page is a  separate
channel. When a channel is opened to the video driver this
implies that another video page is to be created. The
video driver looks at EXOS variables which specify the page
size, page mode and colour mode. These variables must be
sat  up by the user before opening a video channel. From
these variables the video driver determines how much video
RAM it needs and obtains that much with an EXOS function
call ("ABllocate channel buffar”),

The video driver maintains the line parameter tablie in a
fixed place in its absolute device RAM area. The line
parameter table always consists of 28 line parameter bhlocks
of 9 scan lines each for the display area and various other
ones tc  generate the frame sync and borders, The first
line parameter block is reserved for the status line
display which 1is a fixed area of RAM. The other 27 line
parameter blocks c¢an display any part of any page, so
display is always in vertical units of 9 pixels, A1l 28
line parameter blocks are initially set up to be blank (ie
all border colour). The variable LP_POINTER in the EXOS

variable area points to the start of the line parameter
table,
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Display Modes

The display mode is specified by an EX0S variable
MODE_VID the allowed values of which are:

0 = Hardware text mode (up to 42 chars/line).
1 -~ High resolution pixel graphics.

2 = Software text mode (up to 84 chars/line).

2 =~ Low resolution pixel graphics,

15 =~ Attribute graphics.

Any other values will produce an error (.VMODE) when an
attempt 18 made to open a channel. The three graphics
modes correspond to the PIXEL, LPIXEL and ATTRIBUTE modes
of the NICK chip (see separate NICK chip specification).

Colour Modes

As well as the display mode, each video page 1s of a
particular colour mode. The colour mede is specified by an

EXOS variable called COLR_VID. The allowed values for this
variable are:

0 Two colour mode

1 Four colour mode

2 - Sixteen colour mode
3 256 colour mode

Any other values will be reduced module 4 and SO  no
exXrors are produced, For text modes it is only useful to
use two colour mode, unless the characters in the font are
re-defined for doing some sort of block graphics. Also
attribute mode must always be in two colour mode, although
sixteen colours will actually be available on the page.,

Page Size

Two EXOQS variables, X_SIZ2_VID any Y_SIZ_VID, define the
size of the page to be created. The vertical size is
specified 1in character rows. It can be any value from 1
to 255 although only 27 rows can be displayed on the screen
at one time, The horizontal size 1s specified in low
resolution character widths, and can be any number from 1
to 42, Invalid values will produce an error (.VSIZE) when
a channel is cpened.

A special function call is provided to return the siza
cf a video page. It returns the number of lines and *“he
number of characters per line. The number of lines will be
the same as the Y _SIZ_VID EXCS variable when the channel
was opened, The characters per line value returned is the
actual number of characters per line so in the case of a
software-text mode it will be double the value in X 58Iz VID
when the channel was opened.
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The parameters for this call are:

Parameters: A Channel number (1...255)

B Q@S IZE (=2) (Special function code)
Returns: A = Status

B = Number of characters per row

C = Number of rows

D = Mode of page (0, 1, 2, 5 or 15)

Disglay Control

Video pages are not actually displayed on the screen
until the user exXplicitly regquests this, This request is
done by a special function call to the channel, The
parameters for this call are-

Parameters;: A = Channel number {1l...255)
B = @RDISP (=1) (Special function code)
C = lst row in page to display (l...size)
D = Number of rows ta display (1,..27)
E = row on screen where first row
should appear (1...27).
Returns: A -~ Status

i
L2

three row parameters are all given in character row
units since the arei of Screen specified must be a whole
number of line parameter blocks, The displayed page will
replace anything which was displayed on that part o©of the

reen before. If the channel is subsequently closed then
ny part of the screen which was displaying that channel

11l be made border colour {by bringing the margins in the
ievant line parameter blocks right in),

A value of 1 for the position on screen parameter (given
iln registar E) refers to the line on the screen directly
pelow the status line. Thus 1t is not possible to overlay
the status line since zero will not be accepted,

If a value of zero is given for the position in the page
parameter (register C) then the portion of the screen
cdefined by the other two parameters will be blanked (ie.
made entirely borger colour),

If any of the parameters for the function eall are
invalid for any reason then an error (.VDISP) is returned.
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3.

Video Modes and RAM Usage

When a channel 1is cpened the video driver obtains
sufficient RAM Ffrom EX0O3 to support the page, This
includes a certain amount for internal wvariables (128
bytes), an overhead of two bytes for each line of the page,
and enough RAM for the display memery which will vary in
size depending on the display mode and page size. Note
that for any given display mode and page size, all of the
four possible colour modes will use the same amount of RAM
since they trade off resolution for number of colours
without affecting the memory reguired.

There is a special function call provided which raturns
the actual address of the display RAM for that page. In

~fact two addresses are returned because scme modes use two

different areas of memory. The exact meaning of
addresses for each mode is described below in the 2 1
on the appropriate mode. The addresses which are rsturned
are the addresses as seen by the NICK EhiE, Thus an
address in the range 0000h...3FFFh corresponds to RAM
segment (0FCh, 4000h...7FFFh corresponds to segment 0¥Dh and
s¢ on for segments OFEh and CF%h.

Parameters: A = Channel number (l...255)
B = Q@ADDR (=3) (Special function code)
- Returns: A = Status
BC = Main display RAM address
DE =

Secondary display RAM address

Note that the display RAM for a video channel can ke
moved by EXOS and s¢ the addresses returned by this call
will not always remain the same. The operations which can
cause channel RAM areas to move are explained in the EXOS
Rernel specification. The most important ocnes are opaning
and <¢losing of other video channels and linking irn  user
devices or resident system extensions., If any operations
of this type have been performed then this special function
call will have to be repeated to obtain the new addresses.

In the secticns below, where HEIGHT and WIDTH are
referred to in specifying RAM requirements, these values
are the actual values from Y _SIZ VID and X_SIZ_WVID
respectively. Thus for example a full screen size software

text page has a width of 42, even though it actually has 384
characters across.

The RAM requirements given below are the amount of
channel RAM which the video driver will ask for. In
addition to this each page will require a channel

descriptor (of 16 bytes) which is allocated by EXO0S.
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fardaware Text Mcde (Mode Q)
n hardware text mcde, one byte of RAM is allocateq for
character position on the page. These bytes contain
character codes for the characters displayed o©n the
and the NICK chip itselfr translates these into
cter shapes using the font, when the display

TG
9
o |

b

1s
ated. If the top bit of the character code in the
pray RAM 15 set then this character will be displayed
ing palette colours 2 and 3 rather than 0 and 1.

) O er o
T o i
Lo pam

=

u

Initially the ASCII map starts with the top left
cuaracter of the page and continues across the first line
followed by the second line and So on down the page.
lowe once any scrolling operations have been performed
ering of lines on the page will be different so the
byte of the ASCII map will be the first character of
ne but noct necessarily the tcp line. The lines can end

UD  1n any arbitrary order and even clearing the page will
not re-crder them.

.,

Sobhort o

The RAM usage and address parameters for a page of this
mode are:

DE = BC = Start of ASCII character map

Total RAM = 128 + 2*HEIGAT + WIDTH*HEIGHT

Software Text Mode {Mode 2

Software text moede maintains an ASCII copy of the page
which corresponds to the memory used in hardware text mode.
This 1is one byte for each character on the page, In
addition to this it has a complete bit map of the page.
The wvideo driver itself builds up the character shapes in
this bit map from the character font. This bit map is used
by the NICK chip to generate the display, the ASCII map is
only used internally by the video driver software,

The bit map initially corresponds directly with what isg
seen  on the screen (assuming the video page 1is displayed),
with one bit corresponding to each pixel. The first byte
therefore corresponds to the first eight pixels on the top
line of the page, which is the toep line of +the first
character. The next byte corresponds to the top line of
the next character and so on until the end of the first row
of characters. The next byte will correspond to the second
scan line of the first character. This continues for nine
scan lines to complete the first row of characters.
Supsequent rows of characters are built up in the same way.

The same comments about scrolling apply to software text
pages  as toc hardware text. Scrolling cperations can re-
order the lines of a page in any arbitrary order. The
ASCIT map and the bit map are always re-ordered in the same
wavy.
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When the video driver is putting characters from the
font onto a software text page it masks out the top ang
bottom bits of each byte and inserts colour information
into these bits in the bit map. The values of these two
bits control which palette colours are used to display this
byte (all % bytes in a character will be Lthe same colour),
The meaning of these bits is:

bit~0 bit-7 palette colours used
0 Q 0 and 1
¢ € 2 and 3
1 0 4 and 5
1 1 & and 7

The RAM requirement and address parameters for a
scfitware text page are:

BC = Address of start of bit map (top scan line of too
left c¢haracter),
DE = Address of start of ASCII map {top 1

% character).

Total RAM = 128 + 2*HEIGHT + 20*HEIGHT*WIDTY

3.3 Pixel Graphics Modes (Modes 1 and 5)

The two pixel graphics modes are high resclution (mode

1) and low resolution (mode 5). The only diiference
between these modes is the amount of RAM they use, and
therefore the resoclution. A pixel graphics page has an
area of RAM which is a straightforward bit map of the
screen, The first byte corresponds to the top left of the
page, the next byte to the second byte on the top scan line
and so on to the end of the first scan line. This is then

repeated for the next scan line and so on until the bottom
cf the page.

The mapping of these bytes into pixels depends on the
colour mode and is described in the separata NICX chip
specification.

In low resolution pixel mode the full screen width is 42
bytes and in high resolution pixel mode it is 84 bytes,
High resolution pixel mode thus uses twice the amount of

RAM to cover the same screen area as low resolution pixeal
mode,

The address parameters and RAM usage for the two pixel
graphics modes are:

BC = Address of top left byte of display RAM
DE = Value is un-defined

Total RAM (low resolution) = 128 + 2*HEIGHT + O*WIDTU*UTIGHT
Total RAM (high resoclution) 128 + 2*HEIGHT + 18*WIDTH#YEIGHT

iakerh B B R R e B e TR B R~ - N T R
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Attribute Graphics Mode (Mode 15}

An attribute graphics page requires two areas of RAM cf
equal size, The first of these {(the pixel data area) is a
b1t map of the video pPage which corresponds exactly to the
oit map for a two colour low resolution pixel graphics
page, with each byte defining eight pixels. The second RAM
araa 1is the attribute data. Each byte in the attribute
data area defines two palette colours in the range 0..,.15,
the INK attribute and the PAPER attribute. The eight bits
in  the corresponding pixel data byte define which of the
two  colurs each of the elght pixels coveregd by this byte
will be.

Tae format of a byte in the attribute data area ig:

57:b6:b5:b4 ~ PAPER colour, wused if a bi* in pixel
data byte is clear.
b3:b2:bl:b0 -~ INK colour, wused if bit in pixel data

byte is set,

The address parameters and RAM regquiresments

for an
attribute graphics page are:

BC = Address of start of pixel data area
CE = Address of start of attribute data area

Total RAM = 128 + 2*HEIGHT + L8*WIDTH*HEIGHT

Character Cutput

The sgreen driver supports both the single character
write and the block write EXOS function calls. A  block
writa 1s exactly equivalent to writing all the
individually, except that it is
the overhead of going through EX0O

characters
rather faster as it avoids

S for every character.

Printing Characters

All character codes above 31 will be treated as printing
characters and will be put at the appropriate place on the
video page. All modes have some sort of "cursor® which

moves when a c¢haracter is printed but tha details vary
between different modes.
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The bit maps for characters are stored
character font which is initialised teo an ASC

set. Bach character is eight bits wide and
deep, including the Space between characters
lines.” The user can re-define any of these ¢

an escape sequence as specified below.

Character c¢odes in the range 32 to 1

ion Page 9

in a fixed
IT character
nine bytasg
and betwean
haracters by

27 will be

displayed as the correct character number from the font

Characters in the range 128 to 255 will be
characters 0 to 127 from the font. Thus writ
16C (128+32) to a video page will have exact
effect as writing character 32. However writ
159% (128+31) will display character number 31
on the page but writing character 31 will
pecause it will be interpreted as a control
particular control code is ignored).

4.1.1 Text Mode Character Printing

Text pages (modes 0 and 2) maintain a singl
which is in text co-ordinates, The printing
displayed at this position and the cursor move
character slct, At the end of a line
automatically moves to the start of the next

automatic scrolling if it is at the bottom (b
(this automatic scrolling can be disabled).

4.1.2 Pixel Graphics Mode Character Printing

Pixel graphics pages maintain a beam pointe
co-ordinates. The printing character is dis

beam position and the beam moved to the next

position, moving to the start of the next 11
end of a line, Characters can be displayed
position, not Jjust on character boundaries.
scrolling, If the beam is oo near the bottom

to f£it the whole character on then it will
anything.

Characters are displayed in *“he current
regardless of whether the beam is on or off.
is displayed by reading bits out of the font a
is set then a pixel is plotted in the current
using the current line mode. If the bit is ¢
corresponding pixel will be left unchanged.
will therefore overlay rather than replace an
is already on the cagsa,

The characters will be the correct Shape 1

displayed as
ing character
ly the same
ing characrter
from the font

do . nothing

code (this

e text cursor
charactar is
d to the nex+
the cursor
line, with
the scresn

r in graphics
playedat this
chiazacter
ne if at the
at any pilxel

Ther= is no
of the page
not display

ink colour
The characrer
nd if the bhit
inkx c¢olour
lear then the
A character
ything which

n any c¢olour

mode but the aspect ratic will vary with different modes.

To improve legibility the character height is
sixteen and 256 colour mode.

doubled for



Fau

2

19=Jan-55 EXOS 2.1 = Yideo Driver Specification Page 19

1.3 Attribute Graphics Mode Character Printing

AN attribute graphics page maintains a text cursor inp
L co-ordinates and a separate graphics beam position ip

phics co-ordinates. Characters are printed at the texst

sor positicon and so will always be in exact charactaer
positions. At the end of a line the text cursor will go on
o _the start of the next line and at the end of the page it
will go back to the top left of the page =~ there is no
SCro

How the character is displayad depends on the current
value of the attribute flags byte for this page. This is a
byte which can be sget by an escape sequence and is
d~scribed in more detail later on. It basically controls
what sections of the attribute and pixel data will be
aifected by Wwrilting characters or plotting graphics.

Contrel Codes and Escape Seguences.

Character 1in the range (0 to 31 are control characters

and are not printed. Some of these are interpreted by
video pages, depending on the modes, Any which are not
understoed are simply ignored. A special control code is

ESCAPE  (ASCII 1Bh) which is used to start an escape
saquence for carrying out variocus functions.

Below is a 1list of the control c¢odes ang escape
sequencas interpreted by the various modes. The more
complex of these are explained in the next section

4.2.1 Codes Interpreted by Any Video Page
"2 {lAh) ~ Clear entire page and home cursor/beam.
°J (GAh) -~ TLine-feed. Move cursor down to next line
(scrolls if at bottom of screen in text mode
and scroll is enabled.)
"M (0Dh) - Carriage return. Returns cursor to start of
current line
"7 (1lEh) - Cursor/beam honme. {ASCII RS)
ascX ~ Define character (see beslow)
escC = Set all palette colours \ see helow for
esce - Set one palette'colour / parameters,
escl<n> = Set ink colour to <nd> \ See below for details
#scP<n> - Set paper colour to <n> / in different modes

ESC=Cy><x> =~ Set cursor position (see below)
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4.2.2 Codes Interpreted by Text Pages Only

Y (19h)

"H (08h)
“I (0%h)
“K (0Bh)
"V (lén)

esc?

asc.<n>
ascMn>

escO
a5co

escd
escs

escU<m><n>
esch<o><n>

-

Clear to end of line. Does not move curscr.

Cursor left. (ASCII BS)
Cursor right. (ASCII TAB)
Cursor up. (ASCII VT)
Cursor down., (ASCII SYN)

Read cursor position. Also suppertad in
attribute mode. (see helow)

Set cursor character to character cgeée <n>.
Set curser to palettea colour <n>

Set cursor display on.
Set cursor display cff.

Sat automatic scroll on
Set automatic scroll aoff

Scroll up lines (m~20h) to (n-20h) m
m

<= n
Scroll down lines (m-2Ch) to {n—-20h) <= n

L

4.2.3 Codes Interpreted by Graphics Pages Only

8SCALHX><YY>

esSCRINAXSIYY>
esc@

ascs
escs

esc.<n>
escMin>

esca<n>

escF
eg¢cE

H

Position beam at co-ordinatas (XX,vy) whers
XX & Yy are each lé-bit hex numbers
specified low byte first.

Relative beam movement by amount (xx,vy).

Read beam position. (see below)

Set beam on.
Sat beam off.

Set beam to line style <n> - see below.
Set beam to line mode <n> - see below.

Set attribute £flags byte to <n>. Only
allowed in attribute mode (see balow).,

Graphics £il1l - see below.
Plot ellipse - see below.
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5. Details of Escape Sequencas
5.1 Position Cursor
The escape seguence to position the cursor works in all
nodes. In text mode it simply moves the cursor. In
attribute graphics mode it moves the text cursor but leavesg
the graphics beam pointer alone. In pixel graphics modes

1t moves the graphies beam pointer to the approprilate text
co-crdinates, so it will be on a character boundary.

The format of the escape sequence ig:

esc={y><x>

=y

Dt -

ets the cursor to row (y=20h) and column (x-20h). if

<X> or <y> 1is 20h (thus Setting row or column zero)
tnat co-ordinate will remain un-changed. This allows
a2 row or column to he set.

I

SN
i
r s n

o

L¢3
-

o
cr
[

5]

Deflne Character

This escape seguence allows the user to re-define one of
ne 256 characters. Although it is sent to a specific
nannel, it actually affects the global character feont and
will thus affect other channels. Characters alr=aady
displayed on a page will only be affected for hardware tex=
pages. In otaer modes only subsequently written characters
will be affected. The syntax of the escape seguence is:

0 ot

escK<n><rl><r2><r3><r4><r5><r6><r7><r8><r9>

whera: <n> is the character number (O...255)
<zrl>...<r%> are the bytes for the nine rows of the
character., <rl> is the top row.

Note: In high resolution text mode, only the middle six
bits of the character bytes will actually be
displayed as the other two are masked out and
used o control the colour selection.

Palette Colours

Each video page has a palette of eight colours
associated with it which is initialised to a useful set of
coleurs when the channel is opened. There is an escape

sequence with which the user can change all these colours.
the format of this is:

escc<c><c><c><c><c><c><c><c>

Each <e¢> is a byte specifving one of the palette colours
and there must always be eight of them.
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There 1s another escape sequence which allows Just one

palette colour to be changed. The format of this is-:

escc<nr<e

Where <n> is the palette colour number Q...7 and <c> is the
new value for this palette colour.

When new palette colours are sealectad any line parameter
blocks which correspond to this video page will be updated
8o the colours on the screen will change.

Ink and Paper Colours

The user may specify a palette colour for both the ink
and paper colour with separate escape seguences. Por all

videc modes the ink colour defaults to one and the papar
colour te zero,.

For pixel graphics pages the allowed ink and paper
colours depend on the colour mode, so it is 0 or 1

1 in two
colour mode, 0...3 in four colour mode, 0...15 in sixtsen
colour mode and 0...255 in 256 colour mode. Pixals are
always plotted in the current ink colour. The paper colour

of the display is only changed when the page 1is cleared.

For attribute graphics mode the ink and paper

colours
can be in the range 0...l153 and they control what colours
are put into the attribute bytes. See also the section on

the attribute flags byte below which determines whether tne
attribute and pixel data is actually updated.

In four, sixteen or 256 colour text modes the ink
paper colours have no useful effect because the
colours for each pixel are determined directly from bits in
the character font. In fact they do have some interaction
with the displayed colours and it is best to leave them
to their defaul:t values. These modes are only useful if

the characters have heen redefined to provide some sort of
block graphics.

and
calette

In two c¢olour hardware text mode the ink and vpape
colours are always (0,1} or (2,3). If the ink or paper i
changed then the other one is changed to correspond.

n

In two colour software text mcde four colour pairs
availilable, (1,03, (2,3), (4,5) and (6,7).
always printed in the current colour pair.

ara
Characters arsa
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Graphics Line Style

ror a graphics page the line-style may be set with an
aooropriate escape sequence. The line style affects line

drawing and ellipse drawing but not character plotting or
filling. The values for the line style byte are:
1 - Solid line (default)
2..14 - Various types of broken and dottred lines.

Grachics Line Mode

A2 escape sequence specifies the line mode byte which
nas the following meanings:

Q - PUT plotting (default)
1 - CR plotting

2 - AND pletting

3 B X0OR plotting

For pixel graphics pages when plotting a pixel the
current ink colour is combined with the old colour of the

pixel according to the operation selected by the line mode
and then stored. '

Attribute Flags Byte

The attribute flags bvte is only supported for attribute
craphics pages. It consists of eight separate flags, four
for plotting graphies (points, lines, ellipses and filling)

and four for plotting characters. The Dbasic operation
which is affected is that of plotting a pixel.

wWnen plotting a pixel in attribute mode there are three
items which can be affected. There is the bit in the pixel
data ©byte which corresponds to this pixel, and there are
the two colours {ink and paper) in the attribute byte which
corresponds to this pixel data byte. The attribute flags
byte contains a flag for each of these three items which
controls whether or not it is affected when a pixel is
plotted. If the ink attribute is to be affected then it
will be set to the current ink colour. If the paper
attribute is to be affected then it will be set to the
current paper colour,

Y
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The pixel data is rather mors complex. g
the pixel data is to be affectad then thers is anc
in the attribute flacs byts which controls what
with the pixel data, in conjunction with the currant
mode. For plotting characters, if this bit is set then

charactsr will be complemented before being plotted. 5
plotting graphics, if the corresponding bit is set the:
zero will be put into the pixel bit instead of the usual
one, When plotting graphics (but not characters) the bis
is not in fact put diresctly into the pixel byte burt is
combined with the currasnt value of the bit according to the

current lLine mode. Thisz means for example that exclusive
or plotting will still werk.
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The top four bits of the attributa flags

byte control

character plotting and the bottom four control graviiics
plotting. For all bits the 'normal’ state is zero which
results in all attributss and pixel data being afiaczad,
and plotting to be in the normal sensa. The assignement of
bits is:

bit-7 Arfect paper attributss in charactar plotting

s pELicY Affect ink attributes in characrar b lgicing

o Mot AfTect pixel dtaa in charactar plotting

bit-4 set to complement character befors plotzing

bit-3 Affec
bit=2 Affac
bit-1 AfEfec
hie=0 sat t

€ paper attrinutes in grachics plowzine
t ink actributes in graphics slot%ing
t pixel daca in graphics plotzing

3 0 do graphics plotting in 0's instsad o= 1's
Note that when f£illing bit-l of the actributa byvum=  is
assumed to be clear ragardless of its actual stata, This
i3 necessary becausa 1f the pixel data wers not afiacrtad
then the £ill algorithm would never terminatae.
Graphics Fill - Paint
The graphics £ill ccmmand is a simple escape ssquencs
which does a £ill from the current beam pedicion, L= £ L8
in the current ink colour up to any boundary which is no=
the same colcur as the current beam position. It handleas
concave shapes and tests for reaching the edge of the vicdeon
page, It may fail to £ill the entire shape if it r=ns out
of stack but this should only happen with extremely cemplex
shapes since it does garbage collection on the stack when
it gets full.
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5.9 Graphlcs Ellipse Drawing

“ne ellipse drawing routine takss two l6-bit parametars

(1ow Dbyte first) specifying the x and y radii, To draw a
circle these should be the same value. The centre of the
ellipse will be at the current beam position. The format

the escape sequence is:

esCE{xu><yy>

6. <Character Input
6.1 Simple character input

When a character i3 read from the video driver the
rzsull depends on the mode. In text modes the ASCII code
Ot the character at the cursor pesition will be returned,
witnout moving the cursor. In grapnics mode the paletts
colour of the pixal at the current beam position will be
raturned. This will be 0 or 1 in two colour mode, 0...3 in
four colour mode, 1...15 in sixteen colour or attribute
modes and 0...255 in 256 colour mode.

6.2 Reading Curscr Position

The escape sequence: esc? is supported in tex<t
and attribute graphics modes. It triggers the video
channel to return the current cursor co-ordinates as the
next two characters read from this channel. The co-

rdinatas will be returned in the same way as they are

specified for cursor peositioning, ie. with a 20h offset
added on,

6.3 Reading beam position

This 1s supported by graphics pages only (pixel and
attribute modes). The escape segquence: escq will
trigger the channel to return the current graphics beam
position as the next four bytes read from the video page.
The co-ordinates are returned in the same format as_ they
wouid be specified for an absolute beam position.
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7.

Miscellaneous

i wol:

Status Line

As wmentioned earlier there is a special status line
display which is outide the normal page/channel structure.
The first line parameter block is reserved for this status
line and will never be used to display any video page. The
two byte variable LP_POINTER which is at a fixed address in
the EXQOS variable area contains the address of the start of
this line parameter block. This is used by the cassette
driver to modify the palette colours of the status line to
provide the cassette level meter display. It could also he
used by other programs to manipulate the s+tatus 1line
display.

An EXOS variable (ST_FLAG) is provided which will
the status line to be displayed if it is zero and
from the display if it i{s non-zero (that reglion oI the
screen will be border colour}. This is implemented by the
video driver examining ST FLAG every ilnterrupt and setting
the margins in the reserved line parameter block
appropriately.

cause
ramovead

There 1is a two byte pointer (ST_POINTER) defined at a
fixed address in EXOS variable area which contains the
address of the 40 byte area of RAM which is the status .
line. This pointer will point to 2-80 page-2 aad the RAM
will be at this address in segment OFFh. The user or
extarnal devices can access the status line by Finding dts
address from ST_POINTER. Built in devices can access it
directly by using the public sysmbol ST _LINE which is the
start of the status line RAM (in Z-80 page-2 segment OFFh).

Border and Fixed Bias Registers

The EXOS wvariable BORD VID defines the current bo

rder
colour and is written cut to the Nick chip border ragistar
on every video interrunt. The border colour c¢an thus Dbe

changed simply by changing the EX0S variable.

The Nick chip also has a fixed bias ragister which 1is
written to by EX0S on every video interrupt. However since
its bits are used for various different purposes, the value
written cut is combined £rom three different EXCS
variables.

The EX0S wvariable BIAS_VID will have its too 5 bits
written out to the bottom 5 hits of the fixed bias
register. This controls palette colours 8 to 15 in sixtsen
colcocur mode as described in the separate VNick eliis
specification.
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8.

~J
L

e Dbottom two bits of the EX0OS variable SPRITE will be
@n  to the top two bits of the fixed bias register.
Thls controls the priority selection of external «colour
I, inputs from the expansion bus and may thus be used with a
i sprite generator. For details of exactly what these bits
I, do, see the separate Nick chip specificatioz. 2.0
SPALTE X405 Vneabll. cfhes ol ex/sfF un Verswoon
BLit 5 of the fixed bias register is written out from the
EXOS variable MUTE SND and is used to enable or disable the
internal speaker. The EXOS variable should be zers to
enable it and O0FFh to disable it.

Resetting the Character Font

As  mentioned before the video driver maintains a single
128 character font which is used for all text pages

and
aiso for displaying charactsrs on graphics pages. This is
initially set up at cold start time, but is not re-
initialised at subsequent device initialisations. Thus if

any chnaracters in the font are re-defined then thesa re-
definitions will survive a warm reset or a transfer of
control toc a new applications program.

The font can be reset to its initial state by making a
special function call to any video channel. This will set
all 128 characters back to their initial shapes, Note that
thils will affeect all characters on a hardwara text page
lnstantly but will only affect subsegquently printed
charactars c¢n  a softwaras text or graphics page. The
parameters for this call are:

Parameters: A = Channel number (1...255)
B = ERFONT (=4) (Special function code)
Returns: A = Status
Quick Reference Summary
8.1 EXO0S calls.
OPEN/CREATE CHANNEL - Treated identically. Supports
multiple channels, Devicsa name "YIDEO:",

filename and unit number ignored, EXOS variables

MODE_VID, COLR_VID, X_S$IZ_VID, Y _SIZ_VID must be
set before cpen.

CLOSE/DESTROY CHANNEL - Treated identically.
READ CHARACTER/BLOCK = Returns cursor character or pixel
colour. Can be  used to read cursor/beam

position.

Y
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WRITE CHARACTER/BLOCK - Displays

Many control codes and escape
interpreted to provide special features.

READ STATUS

EX0s 2.1 - Video Driver Specification Page 19

printing characters,
seguences

=~ Always returns C=(

SET STATUS = Not supported,

SPECIAL FUNCTION - @@DISP = 1l Display page on Screen
@@SIZE = 2 Return mode & size of page
@@ADDR = 3 Return video RAM address
@EFONT = 4 Reset character font

EX0O8 Variables

MODE_VID - Video mode \

COLR_VID = Colour mode \ Must be se: up before

X_SIZ_VID = Characters/line (1...42) / a channel is opened

X SIZ_VID - Lines in page :

ST_FLAG -
BORD_VID -
BIAS_VID =
SPRITE -

dero to display status line,
Qverall screen horder coelour

Colour bias for palette colours 8 to LS
External colour prior ity

SPRITE Exesg aresle doas no‘{" 6’:::.15/- v LRSS0 2o

A

FhEttddbbt END OF DOCUMENT  4bttdttdas
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