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Introduction

All the other built in device drivers orovide an
interfacz to some aspect of the hardware such ac the
cassette I/0 «circuitry or the DAVE chip. The edizor
however dces not intarface directly to any hardware,
instead it provides a higher level user interface to two of

the other built in drivers - the video driver and the
keyboard driver.

An  editor channel can be thought of as an int

glligent,
full screen editing tarminal handler. It can be used Dy an
applications program to provide all of its general purpose
communication with a user. For example the IZ-2asTte
cartridge does all of its screen and keyboard I/0 tharough
an editor channel. BASIC will be used frequently in thig
document a= an example of how toc use the editor.

The editor can suppors: any number of channels open to it
et a time, @ach channel corresponds to a separata
"document” which is being edited. The word deocumentz hers
is used loosely since for example the editor channel usad
by BASIC 1is referred to as a document although it isg
actually a collection of BASIC commands, program listings,
€ITor messages, program output, etg,

Each editor channel has video channel and a kavboard
channel associated with it. Differant editor channe's can
snare the same keyboard channel (which is essential since
the keyboard driver only allcws cne channel to be cepen to

it), but must have separate video channels.

Bach editor channel also has an araa O0f channel RaM
which 1t uses for a text buffer, This buffer can be any
size from a few hundrad bytes to just under 16k and wWill
tynically be a few kilobytas., Text can be entered into the

editor's buffer either from the applications oprogram or
from the kevboard. The editor writes charactars to +ha
video page in 3uch a way that it is keont uvndatad *o form a
"windecw" onto the text buiffer, This is not a true wincdow
since the video page has its own copy of the tex:t iz is
displaying.
Qpening Channels

An editor channel can be opened by giving the device
name "EDITOR:", any filename or unlt number is icncrazd.
Before opening an editor channel, three EX0S variables muss

be set up. These are:

VID_EDIT - Channel number of video page.
KEY EDIT - Channel number of keybhoard channel.
BUF_EDIT - Size of editor buffer in units of 255 bytes
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and keybgcard channels specified in

must be opened befora opening the

video page must be a taxt
3 rows by 4 characters, The editor determines the
and mode of the video page when the channel is opened
T=tirns  an error (.EVID) if it is unsuitable, Note
the editor does not display the video page on the

1t is up to the applications program t6 take cara

VID_EDIT
editor
moede and must be at
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256*BUF_EDIT + n
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ara 'n' is between zaero and 255 and depends on the wildth
the video page (space rasarved for the ruler line} and
exact size of the editor's variable area. The wvalid
nge for BUF_EDIT is thus zero to 254,
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editor will work with any size buffer but i: s
Lo ensure that it is at leas: as big as the video
that the editor is always capable of displaying a
The editor stores lines as variable length in

S0, since shor: lines ara ccmmon, it generally
Stora more than the calculated minimum number of
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3. General Editor Features
3.1 The Editor's Text Buffer

As mentioned befora +he editor has a tex=s buffar in
which it stores its tax=-

©, and the video page just provides
a window onto part of this buffer, Text is stered in the

buffer on a line orientatad basis. Bach line has a threae
bvte line header containing certain flags and margin
informaticn. This is follcowed by the text of the iine
it3elf stored in ASCII. The line is terminated by a
special charactar which indicatas whetner it is thae last
+ine in a paragraph and whether 1t is the last line in the
puffer,

The lines are stored with variable length so if a
only has four characters on it;

the 36 spaces are not stored.
very significantly since in general short lines are gquite

common. There is no limit to the number of lines in the
buffer other than the total size of the buffer.

line
followed by 36 gpaces then

Thiszs improves buffer usage

The buffer is arranged as a circular buffer so the star«

¢ the text may be anywhere in the buffer, and the end of
the bufier mayv ccour at any point in the text with the text
continuing again at the start of the buffer. This avoids
2ver having te move the whole bexs up or down In the
buffer.

e — i e
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3.2 When the Buffer Becomes Full

KPR

When new text is entered into the buffer,

end or into the middle of the buffer
buffer space.

elither at the

this clearly uses up
Eventually the buffer may bececme full,

In
fact it 1s generally the case when using BASIC that the
buffer s nearly full most of the time, as it contains

previous commands

and so on which have scrolled
screen.

oL the

Whenever there are less than 100 bytes sparz in the
buffer the editor displays a number on the right hand side
of the status line Lndlcaclng the number of Ffrae bytas. &s
characters are typed in, this number will get smaller unt

L]
i1t eventually reaches zaro. This number is only displaved
when waliting for kevboard input from the wuser, so for
example the number cannot be seen when BASIC is listing a
program a@ven theough the buffay may be full.

When the buffer is full and another charactar is typed
in (or written by the apolications program), the editor has
to delete some of the existing text %o make roon. 1k
always deletss a whole line of text and it ganerally
deletas the first line since this will normally be the
oldest and least useful one. If the first line of the tax-
1s displayed on the video page then it dele%zs the las=n
line instead, to avoid deleting text which is di splaved,

If the editor buffer is very small or there arz some

very long lines, then every line may be displaved ac once,
so the editor has no choice but to delets a line wh*cﬁ Ls
displayed. In this case the editor deletes the ]

unless the cursor is on the last line, in which case i=
deletes the f£irst line and scrolls the page up.

deleting this 1line of text does not involve mov

Mote that because the editor buffer is circula
whole text up to £ill the gap {at least not usually).'

Margins and the Ruler Line

Each line in the buffer has its own individual left
margin poesition. When a new line is cresated iz L
given a left margin equal to the «c¢urrent left margin
setting which can be displayved on a ruler line at tha =oo
of the video page. There i1s also a right margin which is
displayed on the ruler line. In general tex%t can only be
entered in between these margin settings although thera
the facility of temporarily releasing the margins.
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Paragranns

Lines 1in the editor's buffer are grouped together in
Daragraohs. When the user presses ENTER (or a CR ig
received  from  the applications program) this marks the
current line as the end of a paragraph. It alsoc moves the
curscr to the start of the next line which will be the
start of a new paragraph (and may have the side affect of
seEnding &

ext to the applications program - see later).
the user types a ver

o iorg line then the editor will
spL1v the lLine at a sensi

N

Li ble point (using a procsss called
7wecrd wrap described in the next section) to give two lines,
The first line will be terminated by a soft carriage return
mar!

<er to indicate that it is not the end of a

paragraph.
in this way long paragranhs can be built up.,

There is no indication on the screen of whera paragranohs
sZart and end but some of the editing functions coverate on
DATAZGErapns
tax:

ns, and the paragraoh is the basic unit for sending
ack to the applications program.

A

il
L

Word Wrap

Word wrap is the process which decides whers
Line which is toe long.

L
the margins
the

to split 4
When a character is typed outside
(assuming that margins are not released) then
editor searches back to find the start of the word
which contained that character and moves the whole of that
word ontc the start of a new line.

This process 1s done with all text recaived from the
anplications program as well as that typed at the keyboard
from the user.

a

Thus BASIC listings are subject to word

D so keywords and variable names etc. will net be split
half.

7y

ook

Long Lines

Although a very long line which is typed in will be
1it by word wrap, it is possible to create a long line by
nserting characters into the middle of a line, which will

sh the rest of the line to the right. In this way it is
ssible to «<reate a line which is too long to he all
disglayed on the video page. This fact is marked by a red
angle bracket (">") on the extreme right hand end of +the
line on the video page. This is an overflow marker.

ORI e
0c

Trhe part of the line which has gone off the page cannot

e accessed although it is remembered by the editor. The
line can only be accessed by reformatting it to bring it

tackx onto the page. There are various editing commands
wnich can do this described later on.
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Flashing Cursor

The EXOS videco driver which the editor usas only
provides a static non-flashing cursor display, although
this can be turned on and off. The editor implements a
£lashing cursor by simply turning the video page's cursor
an and off regularly while it is waiting for input from the
user. It always ensurss that the cursor is switched OfE
when it is doing any editing functions, since these can

result in the cursor having to move all over the scrasn and
it is rather messy if the cursor can be

S2an dedtyg this .,

The editor also switches the cursor off Wwhenever it
returns to the applications program and it remains of= when
the applications program is writing characters to the
editor. This results in a nice elean cursor display, whera
the flashing cursor always means that the editor is walting
for the user to type some input.

4. Writing to the Editor

Any characters in the range 20h %o 9Fh, written to the
editor are regarded as printing characters and are Pt e
the text buffer at the current cursor positicon and

displaved on the video page. They are subdect to word Wrap
as described above.

The editor will also'interpret the following control

codes, All c¢odes in the range 00h to 1Fh not mentioned
here are ignored.

OCh (NUL) = Writes a null to video to check it is still OK.
G9h (TAB) - Move to, or insert Spaces tc, next tab stop.
0Ah (LF) - Ignored.

0Dh (CR) - Goes to start of new line {equivalent to CR-LT
18h ("X) -~ Set left margin at cursor column.

1%h ("Y) =~ Clear to end of line.

lah ("Z) = Clear whole buffer and screen and home cursor.
1Bh (ESC) - Starts escape sequence (sea below)

The only escape sequence interpreted by the editor is =o
position the cursor at arbitrary co-ordinates. This
identical * to the video drivaer gscape sequence fgr this
function and details can be found in the vidac dr iver
specification. It positions the cursor at the specifiad

co-ordinates of the video page, regardless of which verzicn

of the editor's bhuffer is currently being displayed.

is

Codes in the range 0ACh to OFFh are inte
as 1f they had been received from the
provide varicus editing functions and
They are described in detail in the
functions.

rpreted exactly
keyboard, Thesa
CUrsor movement.
section c¢n editing
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the editor raceives a read character fun
nines the EXOS variable FLG_EDIT. This bvte contains
les of flags which control the rasponse of the editor

read charactsar call. The editor's acticn will
be described in general tarms without raferance to

individual f£lags. The effect of each flag will then be
ibed in detail.
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Y but racords the statz of tha flagus and entars
editing loop which provides the actual editing

Lo the user. It is only while in this loop tha=x

T on the video page will flash. A flashing cursor
icates that the editor is walting for a key to be
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is loop reads a charactar from the keybcard, responds
and then loops back for another ona. This allows the
Lo type in tex%t which will be insertad into the
's taxt buffer and displaved on the video rage, and
7 out various editing funczions. The details of the

functions ars given latar. Thera ara two keys
2 of importance here - ESCAPE and ENTER.
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IZ ESCAPE (ASCII «code 01Bh) is

raceived from the
xevbhoard

then this character will immediately be returned
to  the applicaticns program as the rasponse to  tha read
charactar call, regardless of +the state of any of the
FLG_EDIT flags. This provides a way of interrupting a line
Lnout overation.

i¢ ENTER (ASCII code 0Dh) is pressed then this 1is a
cormand  to the editer to begin sanding text back to the
apprications program. The details of how much text is sent
@72 deta2rmined by the flags and will be described below.
An  internal editor flac is set to indicata that it is in
the proczss of sending text, and the first character is
ot Hired o the applications program. When the
appilications program makes another read character call the
internal flag is still set, s0 instead of entering the
eqiting loop, it simply returns the next character of the
reguested  text immediately. This continues until all the
requirad text has been sent at which time the internal flag
is cleared so the next read character eall will again enter
the editing lacp.

It 1s up to the applications program to recognize when
1t

nas tead all the characters to avoid re~-starting a new

reac cperation. How to recognize this depends on the
setting of the editor flags and is described larar.
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Note that the editer flags are sampled once when the
first read character call is made and then not again until
all the text has been sent,. Changing them in the meantime
will therefore have no effect on the read which iz in
progress. If a write character call is mode while a read
is in progress then the internal flag is cleared so that

read will be aborted. This also applies if an special
function calls are made.

The Editor Read Flags in Detail

The assignment of bits in the FLG_EDIT EXOS variable is:

MSB bhit-7 -~ SEND NOW
bit=-6 -  SEND ALL
hic=5 = NC READ
pit=-4 - NO SQOFT
bit=3 =« NO PROMPT
blw=-2 -~ AUTO ERA
biz=-1 = not used

LS8 biv-0 -~ not used

2.1 The SEND NOW Flag (biz-7)

If this flag is set then the editor will star< raturning
text immediately, without reading from the kevboard at all.
If it is clear then the main editing loop will be
and nc text will be returned until the user tyoaes ENTER,
In either case the amcunt of text returned is the same and
depends on the setting of the other flags.

entarad

2.2 The SEZND ALL Flag (bit-6)
This 1is the main f£lag which determines how much texrc is
sent. IE

it is clear then the paragraph
cursor will be sent. If

buffer will be sent.

containing the
it is set then the whole editor

In the first case the applications program will be sent
the characters of the paragraph one by one terminatad with
a CR and then an LF, This CR-LF can be used by the
applications program to determine when to stop reading
(beware if NO SOFT is clear! - see below). The curscr will
be left on the first character of the next paragraph with a

new (empty) paragraph being created if that was the

last
cne.,
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Z SEND ALL is set then the entire buffer will be sent.
will include CR-LF Sequenczs at least betwean
grapan (again see NO SOFT flag below) so
to indicate the end of the text,
CR-LF has be=n sgent
YS be CR-LF), +the ne
{

end of file) error. This error will only be recsiveg

cne character so the aprplications program must notics
and stop reading. 12 another character was to be read
rn this would start from

the whole reading process again
start of the buffer
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-3 The NO READ Flag (bit-3)

G 1s set then ENTER will not in fact
5 at all to the apolications program.
t back to the apolications program is thus
ESCAPE,. Althouch no charachsrs ara raturned, &
which selects which charactars Lo send dependi
the flags, is still executad. Thus the cursor is mov
thz same way as if t4e tex*: was raturnead. I SEND ALL
ciear then pressing ENTER will just move to the star- of
next paragraph, putiing in a new line if it was at the
QL ti - This will make the editor behave rather
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2.4 The WO SOFT Flag (bit-4)

This flag controls the sending of soft carriage returns
and soft spaces. Soft carriage returns are *those which
s2parata successive lines of 3 paragraph. Scft spaces are
“hose spaces which are inserted for justification, and alse
tha spaces before the left margin of a line.

IZ this flag is clear then sofr spaces are returned as
normal ASCII spaces (20h) and soft carriage returns are
raturned  as  normal CR-LF sequences. If the flag is set

Then Dboth of these ars suppressed and no characters are
raturned for them.

Beware that if NO SOFT and SEND ALL are both clear then
there  is no way for the applications program to
wnether a CR~LF which it receives is the end of the
paragraph, in which case it should stop reading, or simply
the seperator between two lines of the paragraph, in which
case 1t should continue. Therefore this combination of

flags should be avoided -~ a* least one of them should
ailways bes set,

detarmine
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95.2.5 The NO PROMPT Flag (bit-3)
This £flag is normally clear.
CursQor position when the read operation was started is
remembered. When it comes to returning text, if the cursor
has not been moved out of the original paragraph, or to
before the romembered position in the currant paragraon,
and if SEND ALL is clear, the the currant paragraph will te

sent back but starting from the charactar at the remembarad
curgsor position rather than the start,

I£ it is set then tha

IZ the cursor has besn moved out of these

the whole paragraph will be returned as usual, or the

whclie
editor buffer if SEND ALL is sat.

bounds then

This feature is used by BASIC when

doing an INPUT
command. It prints the orompt and the does an editor raad
with this flag set. When the paragraph is sent tc BASTC
the prompt will not be razurned, just the response to ir-,

5.2.6 The AUTO ERA Flag (bit-2)

This flag is also nermally clear. If it is set then,
if the very first character tyved at the keyboard is
printing character (as cpposed to an editing funcrtion o
cursaer movement) then the currsnt line will bpe clears
befcre responding to the kav. Thls is provided mainly fo
BASIC to allow commands such as RUN te he typed on to
of an existing line aftear editing a program. It s

concelvably be of some usa to other applications prcgrams.

'S N n NS IR J Y

5.3 Typical Flag Combinations.

The wuse of these flags can be rather confus:

ilng so this
section discuses scme examples of their use from IS-BasTC

and the built in word processor (WP). This covers most
useful combinations and certainly shows the use of ecach of
the flags.

5.3.1 BASIC reading a command line. Flags = C0010lxx

When BASIC is reading a command line from the ecdizao

T 1t
is expecting either an immediate mode command (such as RN
or a new line starting with a line number to by typed. In
either case it wants to read a single paragraph entarad bv
the user. This might be newly typed by him or 1% might be
a line which already exists in the editor buffer which he

simply moves the cursor to and ra-snters.
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Clearly BASIC wants to wait for the user to Lype ENTER
the SEND NOW flag is clear. Only one paragrapn, rather
the whole buffer is wanted so SEND ALL is clear and

e
s R

SV
BT e R

o oor U

AS1C wants  to  actually be sent tihe text so NO READ ig
Ce2ar. BASIC is not intarestad in the breaks between lines
in the paragraph (since one command line can over flow onto
zeveral scree lines) so NO SOFT is set. NG PROMPT is
clear

and AUTO ERA is set (as exXplained above).

3.2 BASIC doing an input command. Flags = 000110xzx

el

“nen  BASIC is doing an input command it also wants o

in a single paragraoch so the SEND NCW, SEND ALL, NO
and NO S0FT flags ars all set the same as for reading
mmand. In  this case howavar BASIC will write cut a
and  wants to rzad in just the response to tha+
rather than having the prompt at the start of the
which it receives. To do this it sets the WO
The AUTC ZRA flag is clear,
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WP normal editing mode. Flags = 001xx0xx

In normal editing mo

de the word processor wants to 1
@ usar

.
2r get on with his editing without data being sent +o
ord procsssor. The SEND NOW flag is clear to allow
user to do editing. The SEND ALL flag is clear and the
READ  flag is set to ensure that no characters are
turned to the word processor when ENTER is pressed but

curser will be moved to the start of the nex:
agrapn. The NC SCFT and NO PROMPT flags are irrelevent
n HC READ is set, and the AUTO ERA flag is clear,

o

r D
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W
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o ;2o okt
ORIl O DL
oW o

W

This will have the effect of allowing the user to move
all over his document, pressing ENTER and using any of the
editing features, Only when ESCAPE is pressed will the
word Dprocessor applications program be alertad. In fac+
the eight function keys have the ESC code as the first code
in their programmed tring so the word processor gets

e

ailerted when they ara prassed as well.

3.4 WP Printing a Document. Flags = 11000xxx

When the word processor is asked to print a deocument it
must read the whole of the editor's text buffer in order to
print it. Also it wants to get the data immediately rather
than walting for the user to press ENTER, To achieve this
SEND NOW and SEND ALL are both set. NO READ is of course
clear or neo text would be sent and NO SOFT is clear so that
all spaces and soft carriage returns will be sent to ensure
that the formatting of the printed document is correct. NO
PROMPT is clear. AUTO ERA does not matter because SEND NOW
is set so the user doesn't get a chance to press a key.

.
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Editing Funcgtions

The editer preovides many editing and word processing
features. These are carried out in response to the user
typing an appropriate key on the keyboard, or Sy Ed
same code being written from the applications program. The

following sections describe each of the editing functions
in gome detail.

Some of the editing functions such as paragraph movement
and reforming paragraphs, reguire falrly complex intsrnal
operations to be carried cut. This often results in racher

strange behaviour of the scraen disvlavy, involving
scrolilng operations which might not be expac*tad.

The four joystick dirzction o
keys each have thrze differsnt functions which
explained below. These functions are obtained by using the
key alone, or with either the SHIFT or CTRL keys. In

the CTRL functicn can also be oktained by using
kev,

s and the INS, DET a

n
e

fact
the ALT

Cursor Movement (The Joystick)

Cursor mevement 1s the most fundamental operation for a
full screen editor. Cn the Enterprise, curscr movemen: is
carried out with the joystick in conjuncticon with the SHIFT
and CTRL keys. The autorepeat an the Joystick allows
continuous cursor movement by just holding the joystick
one of its eight possible positions.

i
3

»
b

The cursor can be moved anywhere

on the video page but
cannot be moved ofi the page. IEf

an attempt i1s made to
move it off the top or bottom of the page then the display
will scroll to bring more text from the buffer onto  the
page. This screlling will stop when the start or end of

the taxt is reached,

The cursor can be moved beyond the end of
outside the margin settings withoutr the textc bein
affectad,. However when a character is typed, extra spaces
will be put in to £ill up to the cursor position and
wrap may occur 1f the cursor is outside the margins.

lines or

wordad

Although only the four orthogeonal directions of

cursaor
movement are provided by the editor,

diageonal movemens is

still possible. This is because if the joystick is moved
to one of the diagonal positions, the kevboard driver
autorepeat

will return the appropriate two jovstick codes
alternately so the editor will execute them altarnately,.
This 1s only useful for simple cursor movements, not for
the shifted and controlled movements.
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“0e possibdle cursor movements and their codes are:
JOYSTick Movement Key Code Function
up 0B0h Cursor up line
5a1ft-0p 0Bln Cursor up page
Cori-Qgp 0Bz2h Cursor up paragraph
COWN 084h Cursor down line
SaLIE-DOWN 0R3n Cursor down page
Ctrl-DOWN 0B&n Cursor down paragraph
LEL 0E8h Cursor left charactar
Saifo~LEFT 089h Cursor to start of line
CLrl-LEFT GBAh Cursor left word
RIGAT 0BCh Cursor right character
Sniiz~RIGHT 0BDAa Cursor to end of line
Ctzl-RIGHT OBEh Curzor right woerd

5...1 Left and Right by Character

The simple left and right movements move the cursor by
e charactar left and right. Thera is no wrap arcund from
2 line to the next so if the CUrsQr is at the ex“roame
-

L or right of the video pPage then attempting to move it
tner will have no effac

rt

6.1.2 Start and End of Line

Moving the Joystick lef* or right with the SHIFT kevy
neid down will move the cursor to the start or end of the
current line respectively, In this context the start of
the line is the first actual character in the
discounting any spaces up to the left margin of that

line,

line.
The end of the line iz the last actual character in the
line discounting any trailing spaces which are not
represented In  the buffer {although there may be

spaces
which are in the buffer).

6.1.3 Left and Right by Werd

Joystick left or right with the CTRI kaey held down moves
the cursor left or right by a word. The exact definition
of a word is rather complex but is basically a string of
alphanumeric characters and a string of non-alphanumeric

characters in either order. Moving left or right by a word
does wrap around between lines.,
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8.1l.4 Up and Down by Line

The straightforward joystick up or down operation moves
the curser wup or down by one line. The cursor always
remains in the same column position, If the curscr is con
the top or bottom line of the video page then, assuming
that there are more lines in the buffer, the vidao Dage
will be scrolled appropriately to bring another line on:to
the display. If the cursor is on the first or last line of
the text then nothing will happen.

6.1.5 Up and Down by Page

Moving the joystick up with =he SHIFT key held down will
move the curscor up by a page. IZ the cursor is on the ton
line of the video page then the page will be scrollizsd
less lines than the height of the page so that the old too
lire is now the bottom line and the ras: of the video page
is new lines from the buffer. 1f there are insufficient

lines in the buffer then the scrolling will stop when the
first line

of text is on the top line of the video cage.
If the c¢cursor was not at the toc of the page then = s
moved to the top line of the page.

ane

i

For moving down by a page the situaticn is analogous,
with the cursor being moved to the bottom line of thue nage
unless it is there alrzady in wich case the Dage will ke
scrolled up. In either case the cursor will be lef: on

T on the

same column as it started on.

6§.1.6 Up and Down by Paragraph
Moving up and down by paragraph {(by using CQTRL) is
rather different from other up and down movements, o
moving up by a paragraoh the cursor wil! be put on  ths
first character of the current paragraph, unless 1= 1
already on the first character in which case it wil®l e Dz
on the first character of the previous paragraph. The

video page will of course be scrolled appropriataly
ensure that the cursor remains on the scresn,

Moving down by a paragraph always moves the cursor to
the start of the next paragraph unless it is al

lready in the
last paragraph in which case it will be left at the and of
that paragrapn.

6.2 Inserting and Insert Mode Control (The INS key)

The insert key has three separate functions which ara:

INS QA8h - Insert a space
Shift-INS 0A9h - Insert a new line
Ctrl-INS QAARD -

Toggle insert/overwrita mcode
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-+ Inserting Spaces and Lines

ie INS key is used on its own it simply inserts g

aracter before the cursor position and leaves the
n this space. It is useful for inserting a
5

CUrsor . o faw
charachter while In overwrite mode (see below). This 1is
done  simply by inserting the correct numbexr of spaces and
S et

—aen over-typing them with the required characters,

When the INS kev is used with the SHIFT key, the current

iine will be split with a hard carriage return (end of
paragrann marker) at the cursor position. 1€ the cursor is
at the start or end of a line then this will have the
elfect of inserting a blank line.

2.2 Toggle Insers and Overwrite Mode
349

N the INS key i3 used with the CTRL kevy,
N lnsart and cverwrita mode, the initial defaul-
overwrite mode. The current mode is indicated by the
which is changed to a differaent character depending
3 For overwrita mode it is character number 14
actangular block) and for insert mode it is character
r 30 (a left pointing arrow)

it toggles

=
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o~ 00wy
{1 "}
0
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D
g
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D

overwrite mode 1f a charackter is typed when there is
a character at the cursor position then the

er will be replacad bv the new one.
ieW character will be insertad befora

SR
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JATG
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(g

old

In insert mode
the cld character
ne old character along with the rest of the line will
ed one character to the richt,

oot 30/
1]
0

n o

O T {EI P ]
(O Ne ]
S g

n‘i

[0}

Waether overwrite or insert mode is selectad also

2Cts some detalls to do with word wrapping and splitting
ines in the middle of the bufrfar.

Deleting and Erasing (The DEL and ERASE keys)

The DEL and ERASE keys have very similar functiecns, both
delete characters from the buffer. Basically the DEL kevy
goes rightwards while the ERASE key goes leftwards. Each

key has three functions which correspond to the three types
of horizontal cursor movement :

DEL 0ACH Delete character right
Shift-DEL QAalh Delete line right
CEEL=DEL 0A2h Delete word right
ERASE JA4dh Erase character left
Shnifit~ERASE GASh Erase line left
Ctx1-ERASE QA6hQ

Erase word left
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6.3.1 Deleting And Erasiang Charactsrs

If used witchout the SHIFT or CTRL keys then DEL

ERASE each delete a single charactar and move the rast
the line left tc £ill up the gap. DEL deletas the
¢naraczzar under the cursor leaving the cursor in the

same
pesition, while ERASE deletes the charactar to the Lete af
tae cursor and then moves the cursor cato the pravious
characesr.
gotih functions wrap around berwean lines and thus can be
used to join lines togetier. If the cursor is @ £he fimsw
charactar of a line then ERASE will Join this line t3 =he
pravious line. The line separator counts as one characrar
as far as deletion goes. DEL will join the currsnt line =5
Liae next one if it is at the end of a line.
6.3.2 Deleting and Erasing Lines
When wused with SHIFT, the BERASE and DEL Kays delarta %o
the start and end of ths currasnt line raspectively, L=
alrzady at the start cor end of the line B

tien nothing wi

be done, thesa func=ions do noc jein lines together.

6.3.3 Deleting and Erasing Words

When DEL and ERASE are used with the CTRL kav theyv
delete one word, using the same definition 0 a word as
CUrsor maovement. The deleticn is done by

raneatadly
reached.
for thisg
As usual DEL

-l iy

deleting characters until the end of the word is
These functions will Join lines together and
purpose the line separatsr counts as a word.

deletas rightwards and EZRASE delateas leftwards.

6.4 The TAB key

ey

The TAB key (key code 09%h) moves the cursor

to the next
tab stop, or to the start of the next line if ther2 ars no
mors tab stops on this line. The current TAB satiincs can

be seen on the ruler line if it is displaved.

In overwrite mode the cursor is simply movad to the nex*
tab stop. In insert mcde the next tab stop 1s reached by
inserting spaces and moving any more text on the line to

the right. When moving te the start of a new line in
insert mede, spacas will be inser=ad Bp Lo tde richw margin
and then a new line will be inserted (notc an end of
paragraph marker).

a R sy % oA i
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The Edlting Function Kevys
Tae morz complex editing func-ions, and particularly the
word processor type func-ions are carried cut by using the
2.lcght function kesys in conjunction with CTRI or ALT. This
¢ives a possible 16 editing Ffunctions although only 14 of
these arz utilised because function key 8 is nct used.
Taesa 14 editing functions arz listad here, along with
ZneL.r  key codes  and each one is then described in more
cetail in the following sections.
Cizl-Fl OF0h - Reform paragraph
o QFln - Cantra line
gl e QF2h - Toggls tab
crl-td 0F3h i Sa2% l=ft margin
G =2 D 0Fdh = Relesse margins
Camii-re QF5i - Mocve paragraph up
Ceozl-w7 0F6n - Chance line eolour
Al =Pl 0F8n - Justily paragraph
sy 0F9h - Remcve all tab stops
AlT=73 0FAR - Togcle ruler line display
Alt-74 0FBAh = Set right margin
ALc-FS 0FCh - Reset margins and tabs
Alt-F8 0FDh = Move paragraph down
Al=-77 OFEh - Change paragraph colour
Gt

S.1 Reform and Justify Paragraph (Ctrl-Fl and Alt-Fl)

o8

W O t4-rh D

b ]

M and justify paragraph ars very similar functions,
justify does exactly the same as raeform but alsco
Eie Bota operzt2 on the paragraph containing the
and leave the cursor on the start of the next
n. This means that prassing one of these - kavys
dly will reform (or Justis:
¢}

2iIy) each paragraph of a
in turn, without need for

(SR 8]

r
g2

o
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nut ooy 0
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M W oot
o~
f'e]
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G

using the joystick.

30K
Iy

I
bos

~od

paragrapn moves to the szart of the paragraoh and
S through the paracraph o the end. As it goes it
the left margin of each line to he egual to the
left margin, rs=moves any soft spaces {(lef:
avious justification) and word wraps each
T2nt right margin, joining lines

)
Yook
5

(VI
ot

aver
line to
together whera

Tt 0 oot
HoH

O O oo
oo i o

0mmo HuLD
3]
6]

0
b
joa 'y

Thne rasult is that the new paragraph appears exackly as

it would 1f all the characters of the paragraph wers newly

typed in, sc  any untidy sections resulting from other
ting operations will be reformed.

-

Justify does exactlv the same as reform but it also
inserts soft spacss into each line of the paragraph except
th1e last cne, to ensure that each line finishes exactly on
the rig

nt margin.

Cmrtred e ey T ARE v Y
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§.5.2 Centre Line (Ctrl-=F2)

Caentre line is a fairly simple functicn which cD
on a single 1line, naot a whole paragrach, Iw 1
sufficient spaces before the line to centra it betwea
current margins. Leading

j I
o
U fu
F o o

:};...H:J'L] [N I

j1
and trailing spaces arz £i
remcved to ensurs that they ara not included in
centring. The curscr i5 left on the start of the lipa,
the line is teo long ta Ffit betwesn the margins then
will be left so that it starss az the left margin pesizi

crtadd gr @ L in

6.5.3 Toggle Ruler Line Display (Alt-F3)

The ruler 1line display is a rad line which

czn be
displayed on the very too line of the ideo pace. La
indicatas whera the lef: and right margins arz set and also
the pesitions of any tab stops.

The left margin is indicatad by an "L" and the rignt
margin bv an “R". Tab scops ars marked by a ver=ical bar
and other charactar pesitions betwesn the marzins  ara
indicatad by dashes. Alsse if the margins arz raleased (sea
below) then an astarisk will he displayed in the ex=rame
right hand position of the ruler linae,

This functicn kav simply toggles tiae raler line ailsslavy
on and aff, the default being ofZ. =1

ALl the faeiliTiss
tap stops and margins can be usad ragardless of w

raler line is displaved or not, but i- can get coniusing
it is net. The built in word processor sars the riler 1

a
o
hether the
L
n
isplay on for the user,

6.5.4 Toggle and Clear Tabs (Ctri-Fl and ALt-F2)

The toggle tab function sets a tab stop ac the

cursor column, or removes it 1f one was alreadv sar.
stops can cnly be set between the current margin pesitlion
although when the margins are moved tab SLoRS  which a
outside them arz rememberad and restored when the marg

r ]

are moved back cut. It is advisable to have the rula
displayed when using this function.

All tab steps can be removed by a singl funcrion kev
press, including thcse which are cutside the gurrant m ]

3
-
—-

argin
settings (and thus not visible on the rulex LrmEde HEe g
useful to get rid of the standard tabs before Setzimg P
your own set,

When an editor channel is opened, the tab stops ara sar
up by default to every eight charactar positions since tni
corresponds to the standard setiing for tabs on machines
with fixed tab stops. '
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Set Left and Right Margins (Chirl-rF4 and Alt=-F4)

The left and right mar

7ins define what -portion of the
video page 15 used for entaring and dis plaving taws. When
an edi*sr channel is ocpened the mar rgins arsz initialised to
the

e widest possible SPP“'HB
cstion¢ by putting the ¢
I235in¢ the appropriats

The user can set new Margin

drsor on the desirad column and
fune+ion revy,

The right margin can be in any column up £o  two less
the video page width.

ThuJ for a 40 eslumn displavy
's default) the right marsg

0l D
b7
n o
bt
ﬂ

r

{ 10 can be any column uc to
33. The left margin can be in anv column frem 1 un Lo one
1283 than the right marzin column. The dafauls margin
sattings for BASIC's defauls caannel ara thus: laef- margin
& eudenn 1y TlghE margin at column 38, i

An attampt to set an 1ilegal margin positlon will rasul=
12 beth marzins being r2sef Lo their deiault settings. Thae
GCDLLC2TIONS  program  can use these codes to  sern margin
scsitions  but thers is alseo a special function call which
cin e usad to set the maryias and also to5  raad their-
current settings. This is descrized latar.,

5.6 Relezse Margins (Ctrl1-75)

As mentioconed befors thera is 3 maryin ra2leasa func-ion.
This is in faet a toggle action, it raleasas margyins on the
first press and the rz-snables them when it is prassed
again. When margins are releasad “he margying ramalin
displaved on the ruler line and an astarisk is dismlaved on
the extreme right hand =nd.

When margins arsa ra2laasead, all operaticons which
normaily use the margin sattings use the default Settincsg
l1as<2ad. Thus word WIrapoing will occur at the last-put - two
column  rather than the rignt margin and characters may be
typed 1a cutside the margins.

5.7 Reset Margins and Tabs (Alt-73)

nls function key rasets
2 values and sets up
(every eight columns).

the margin settings to their
the default positions of +ap

Comordimhke (~Y 1G0T Yae .o q

e, S L
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6.5.8 Mcve Paragraph Up and Down (Chrl-rFg and Alz-7r6)

‘

These funcsions
down. Each key press
one line,

cin bde used to move a paragraph un or
w.ll move the paragraph up or down bv
unless it is already at the start or ead oL

the
buffer. To move a paragraph by more than one line this xey
should be pressad rapeatadly until the paragraph r=zaches
the desired position.

The paragraph to be moved is defined to star- en  the
cuarrent cursor line, and end at the nex> end of paragragh
marxar. Thus €2 move a complets paragraph the curscr
should £irst be posizioned on the firsc line of the
paragranh. This definizion of a paragraoh has to be used
Lo  ensura thav one paracraph can be moved thr

ough  anotiher
corresctly.

Although not essantial it is useful to use the e S Lintar
paragraph” function befora doing a series of movas uz or
down. This highlights the paragraph to make it easv to see
what is going on, and also puts tie curscr at the 5TIrs s
that the whole paragraph will be moved.

6.5.9 Colour Line and Paragraph (Q4rl-77

sl and ALL-F7)

These funczions can be used to change the co2lour cof the
tax<. The «colour lins funcw=icn just arfise+ts the il Gl o B
line wher=ag the c¢olour paragracn function

arrtazTs the
entlre current paragraph, and has the side efface of mcving
the c¢ursor to the szart of the paragraph 1raads tor
paragraph moving.

Each change colour operation changes the colour to
next cne of four posible colour pairs,
first pair aftar the fourth. fies which
paper and ink paletta colour the the viden driver wil

1l use
for tha text., The four colour pairs are (in order): JUPEIE
(2,3, (4,3), (6,7}, wizh (0,1) being the defaul+: (normally
green on black).

the
cycling back to the
A colour pair specif

Nota that if the editor is using a hardwars tau= page
then colour pairs (4,5) and (6,7) will in fact agcezr  as
pairs (0,1} and (2,3) since the video driver only supporses

two c¢olour pairs in this mode.
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Special Function Calls
setZing Margin Pasitions
Tae margin positions can be sat by the user or the
apoDiications program by using a function kevy. However a
Tera2  general way for the applications program to ser the
margin  positicns is provided as a special function call.
The parametars for this call ar=:
Pirametars: A = Channel number (1...253)
B = @RMARG (=24) (Special function code)
D = New right marzin column
E = New l2ft margin column
Ranaras ; A = Stzatus
D = Rlgnt margin column
E = Left margin column
The column numbers can be from 1 Up to the widhti of the
video page, with the usual restrictions cen valid margin
= = hall o LN Thers ara two svecial values which can be given
Ior the new lef:t and LLigNT margin paramersrs. I£ either of
“hem iz 0FFh then the currant Cursor column will be used
Iz that margin. IZ either of them is zero Cien that
marzin setiing will be unchanged, Thus the currant margin
s2%7ings can Dbe raad wishout affecting them, simply by
S2TTing both D and B to zaero.

Loading and Saving Document Files

Two  special function calls ars provided feor loading and
saving document files. The format of saved documents fits
in wizh the standard EX0S file module format which is
descriped in the EXOS kernel specification. The mcdule
tyge for editor document files is $3EDIT (=8) and the
mccule header gontaing ne other information.

The simplest of the two functicns is saving. The cali
Tust speciiy a channel number down which the document is to
ce saved and this channel must hbe opened befora making the
call. The editecr will write a suitable module header
followed by the data of the document. It dees not writa
out an end of file header at the end, since the application
Drear

all may want to create a multi-module file.

Tae details of this special function call are:

Parametars: A = Editor channel number (1 255)

- . ¥

B = Channel number to write o {(l1...283)

Returns: A = Status
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Loading is slightly more complex,
special function call, the file to load from mus- have been
opened, and a file header with type SSEDIT must have besn
read in. The editor is then called, giving the channel
number to load from. Tt first clears all the text out of
the editor buffer and then loads the new document in from
the £ile. It loads line by line and checks that each line
is wvalid befeore going on to the next. If it finds an
lnvalid line or the buffer becomes full then it stops
loading and returns an error (.EDINV or BRI el
previcus lines in the buffer will be wvali : The cursor
will be left at the start of the document.

Before making the

The parameters for the leading special

function caz3ll
ara:

i

Parameters: A Editer channel number (1...253)
B

Channel number %o load from L.as283)

il

Returns: A

4

Status

A saved document contains the charackars of the tax%t and
also information about Daragraph structure, the lefc margin
position for each line, and the colour of each line. Thus

1f a document is saved and loaded into an editcr channel
with the same sized burffar and video page, then it will ra-
load exactly as it was before being saved.

Information about editor options and s¢ con is not saved
with tha file so any tab settings, current margin sattings
and so an will have to be set up again when the file is

loaded.

A document can be lcaded into a different sized editor
channel but may have tc have some Lines adjusted if their
left margin setting is invalid. Also it may not ail i

into the buffer if the new buffar is smaller.

8. Error EHandling

The only error which can be generated inside the editor
during normal operaticn {apart from loading and saving
documents, opening channels, illegal special function
calls, and unknown escape seqguences} 1s .VCURS which is

returned 1f an invalid cursor pesition is given in  the
cursor positioning escape seguence.

Bowever, since the editor is communicating with a videc
page and a kevhoard channel, it can get errors from thess
channels., Generally an error from cne of thesa channels
means that the channel is misbehaving in scme wavy. ok o
example 1if somecne has re-diracted the editor's video
channel to a different device, or even closed i~ then the
editor will get errors from its video channel,
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o}

F4

SITCr does come from one of these channels ‘then
returns either .EKEY or .EVID error code to the
ns  program. It also remembers thas this error
and whenever it is next called, with any EXO0S
checks the channel (by writing a null to the video
reading status from the keyboard) to see if it is
ically working, If it is working then it clears the
flag and carries on normally. If it is not working
it returns the appropriate error code (.ERKEY or .EVID)
thoe user without carrying out the functiecn call.
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15 procedure ensuras that the applications program can

when the editor is having trouble with its seccndary

neis and attempt to put things right. This 1is how
Manages to recover if the editor’'s video channel is
BASIC discovers this and re-cpens it again.
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is that if a NULL (ASCII code 0) is
» instead of just being ignored, it is
to the videc page, which will igneora ix,
a way to 'poke' the editor o check 1f£ its

is still thers, without having any effact on
Eie SRl ts dae

OPEN/CREATE CHANNEL = Treated identically. Supports
multiple channels. Davice name "EDITOR:",
Filename and unit number ignored. EXCS

variables VID EDIT, KEY EDIT, BUF_EDIT must
be set before open.

CLOSE/DESTROY CHANNEL - Treated identically.

READ CHARACTER/BLCCK =~ Returns characters from buffer
after allowing user to do editing. Details
controliled by FLG_EDIT EXOS variable.

WRITE CHARACTER/BLOCK - Printing characters put in buffar
and displaved. Responds to some control

codes and ESC=. Scme codes above 0AQR do
editing functions.

READ STATU - Returns C=0 if a read character call
would return character immediately without
allowing user a chance to edit, Returns C=1

otherwise, or C=0FFh if jJust finished a SEND
ALL.

SET STATUS - Not supported,

SPECIAL FUNCTION - @E@MARG
@@CHLD
@@CHsSV

H

24 Set and read margins.
25 Load document file.
26  Save document file.
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9.2 EXO0S5 vVariables

VID_EDIT
XKEY_ EDLT
BUF_EDIT

FLG_EDIT

Channel number of video page.
Channel number of keyboard channel.
Buffer size in multiples of 258 bvtes.

Flags to control reading from editor.
b7 - SEND NOW
D6 - SEND ALL
b3 - NO READ
b4 - NOQ SQFT
b3 - NO PROMPT
b2 - AUTO ERA
b0 & bl - Not used.

tttttitddt BUD OF DOCUMENT 4t
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