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To: Distribution
From: Robert S. Coren
Date: 07271¢6/176

Subject: Increased User Control Over Terminal Rehavior

INTRQDUCTIION

It aopears wuseful =- and there is certainly aocoreciable
popular demand -- to allow a user more control over the bhehavior
of his/her terminal than is currently available. In particulare
the only parameters the user can alter at present are terminal
type and modes. It is proposed that a mechanism be proviiasd for
a user t> alter any of the following:

output delay timings

input editing characters (erase, kill)
escape sequences

translation tables

"special'" characters

At present, input editing characters are fixed system-wide;
the other parameters are a function of terminal type, and the
only way to change any of them is to change them all. by setting
one'’s terminal type, Besides being undesirable in itself, this
introduces the problem of reguiring a multitude of terminal types
to allow for the slight variations among existing (and potential)
terminals, The related issue of installation-definable terminal
types and passibtle expansion of the initial modes table will be
discussed in a future MTR,
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{ZELENENIATION

Control operations will be provided in the har-dcore tty DI~
to substitute each of the relevant tables used by the hardcore or
3 per-channel basis; in addition, control argquments will he added
to the set_tty command for modifying and printing delay timings
and input editing characters, “odjficatinn of the dther
parameters mentioned above will be restricted tno the substitution
of entire tables, and will accordingly reauire knowledage of the
formats of the relevant tables’ We propose to Adocument the
control operations in the SWG rather than in the MPM Subroutines.

Whenever the user changes his/her terminal type, the default
tables for the new terminal type are adopted? taus if any special
tables have been substituted, changing the terminal tyne undoes
the effect of the substitution,

% potential problem arises when the Initializer temoorarity
seizes a user process's terminal to write warning messazess, sirce
user-ring opointers set in the user's process are meaninaless tc
the Initializer, Therefore tty_write must recognize this
situation and wuse the default tables for the terminal tyre when
the caller is not the terminal's user process:; the resulting
outout may be unintelligible, hut that is preferable to havinag
the Initializer take faults in ring zero. there is a pronnsal in
the works that will alleviate this problers hHhy havinag the
Initializer wuse the " send_messaae facility whenever npossihle

rather than seizing the terminal.

The remainder of this MTR consists of SW( 4documentation of
the proposed new control operations, MPHM  documentation of the
proposed new control arguments to set_tty, and a brief summary of
the processing of input and output characters intended to
indicate how the various tables are used.
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Contcol Operations

For the control operations described below whose names benin
Wwith "set"™, with the exception of set_editino_chars, the tty_ DIN
does not copy the user's table, but simply copies the pairter
surplied by the user. The user must therefore neither destrny ror
modify such a table after making one of these calls.,

set_delay sets the numbers of delay <characters
assnociated with the output of carriage
motion characters. The info_ptr npoints
to the ftollowing structure:

del 1 delay based aligned,
? version fixed bins

2 default fixed bin,
2 vert_nt fixed bin,
2 horz_nl fixed bin,
2 const_tab fixed bine
2 var_tab fixed bin,
? hackspace fixed bin,
2 vt_ff fixed bin;,
version is the version number of the structure.
It must be 1. '
default indicates, if nonzero, that the default
values for the current terminal type and
baud rate are to be used. If 1t is not
zeros, the remainder of the structure is
ianored.
vert_nl is the number of delay characters to be
output for all newlines to allow for the
linefead, If it is negative, it is the
complement of the minimum number of
characters that must he transmitted
hetween two linefeeds (for a device such
as a TearmiNet 1200).
horz_nt is a factor used to determine the nuaber

of delays to be added for the carriane
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return portion of a newline, depending
on column position. The formula for
calculating " the number nf delay
characters to be outout following a
newline 1is: '

ndelays = vert_nl + (horz_nl*column)/51?

const_tab

var _tahb

is the constant portion of the numher of
delays associated with any horizontal
tab character.

is a factor used to determine the number
of additional delavs associated with a
horizontal tab dependina on the numrber
of columns traversed, The tormul a for
calculatina the numter of delays tc he
output following a horizontal tah is:

ndelays = const_tab + (var_tab*n_colunans)/S1?2

hackspace

vt_tf

get_delay

set_editing_chars

is the numher of delays to be output
following a backspace character., If it
is negatives, it is the complement of the
number of delays to be output with the
first Dbackspace of 3 series orly (or a
single backspace), This is for terminals
such as the TermiNet 300 which need
Aelays te allow for hammer recovery in
case of overstrikes, but 40 not require
delays for the carriaage motion
associated with the hackspace itself.

is the number of delays to bte output
followinag a vertical tabh or form-feed,

is used to find out what delay wvalues
are currently in effect. The info_ptr
points to the structure described for
set_delay (ahbove) which is filled irn as
a result of the catl.

changes the characters used for editinc
input. The info_ptr Dpoints to the
followino structure:
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decl

NN N

version

erase

kill

Note:

eaditing_chars aliagned,
version fixed bin,

erase char (1) unaligned,
kitl char

(1) unalianeds

is the version number of this structure.
It must be 2. (Version 1 is used hy the
Network software.)

is the erase character.

is the ki1ll character,

The following rules aooly to editing

characters:

1.

get_editing_chars

The two editing characters may not bhe
the same,

Mo carriage-movement character (carriage
return, newl ine, horizontal tab,
backspacesr vertical tabs, or tormtfeed)
may be used for either of the editing
functions.

NUL and space may not be used for either
editing function.

1f either of the editing characters s
an  ASCII control character, it will not
have the desired effect unless ctl_char
mode is on,

is used to find out what input editing
characters are in effect, The info_ptr
points to the structure descrised above
for set_editing_chars, which is filled
in as a result of the call.

set_input_translation

provides a table to be used for
translation of terminal inpout to AS(CII.
The info_ptr points to a structure of
the following form;
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del 1 translation_info aligned,

2 version fixed bin,

2 default fixed bin,

2 table aliagned,

2 entries (0:127) char (1) unaliagned?
version is the version numbher of the structure.

It must be 1.

default indicates, if nonzero, that the Hdefault

table for the curre
to be used. 1f it
remainder »of the st

The tanle is indexed

typer input cha
corresponding entry ¢
character resulti

translation. If the 91

nt terminal type 1is
is not zern, the
ructure is ianore-,

by the value of a

racter., ind the
ontains the ASCII
nag from the

nfo_ptr is null, no

translation is to be done,.

Note: In the case of
inputs é-tit charac
characters, the first
the table <correspon

a terminal that
ters and case-shift
64 characters of
4 to characters in

lower shift, and the last 54 to
characters in upper shift.

set_outout_translation
provides a table
translatinag ASCII cha

to be used for
racters to the code

to be sent to the terminal. The info_ptr

points to a stru
described for se
(above), The table i
value ot each ASCII
corresosonding entry

cture Like that
t_input_translatior
S indexed by the
character, and the

contains the

character to be output. If the info_ptr
is nulls no translation is to be done.

Note: For a terminal

that expects 6-hit

characters and case-shift characters,

the 100(®) bit should

he turned on in

each entry in the table for a character
that requires upper shift.

set_input_conversion
provides a table
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converting
seqguences
characters.
structure of

\

del 1 conversion_info aligne
2 version fixed hin,

2 default fixed hin,
2
3

table aligned,

MTR=2G0N

input to identify .escape
and certain special
The info_ptr points to a
the following form:

de

entries (0:127) fixed bin (8) unaligned’

version

default

is 3as above.

is as above.

The table is indexed by the ASCII value
of each input character (atter
translation, if anyls, and the
corresponding entry contains one of the
following values:

N ~=- ordinary character

1 -=- hreak character

2 == escape character

3 == character to be thrown away

4 -- form-feed character (to be thrown
away if page-length is nonzero)

set_output_conversion

provides a table to used in formatting
output to identify <certain kinds of
spectal characters,., the info_ptr points
to a structure like that descrihed for
set_input_conversion (above), The talrle
is indexed by each ASCII output
character (before translations, if any),
and the cnrrespondina entry contains one
of the following values:

N -- ordinary character
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1 -- new-line

2 -- carriage return

3 -- horizontal tab

4 -- backsonace

5 -- vertical tab

6 ~- form-feed

7 -~ character rejuiring octal escape

8 == red ribbon shift

9 -- black ribbon shift
10 -- character does not change the

column poasition

11 == this cha
followi
column
escape

17 or areater
snecial
indicat
the es
to be u

get_input_transltation
get_outpout_translation
get_input_conversion
get_output_conversion
These orders
current conte
The info_ptr
the one descr
"set'" order a
a result of
translation
tabtle
required).,
error_table_%

provides a
sequences
output charac

set_special
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racter together with the
ng one do not change the
position (used for hardware
sequences)

-- a character reouiring a

escape sequence. The
or value 1s the index into
cape table of the sequence
sed, plus 16,

are used to obtain the
nts of the specified table,
points to a structure like
ibed for the corresnondino
hove, which is filled 1in as
the callt. In the case of
tables, it the specified

does not exist (no translation 1is

the status code

no_table is returned.

table which specifies

to be substituted for certain

ters, and characters which

\
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are to be interpreted as parts of escape
sequences on input. Nutput senuences
are of the following form:

del 1 c_chars based aligned,
? count fixed bin (%) unaligned,
2 chars (%) char (1) unalignend;

count is the actual length of the seguerce in
characters (0 <= count <= 3). 1f count
is zeror, there is no sequence,

chars are the characters that make up the
sequence.

The info_ptr points to a structure of
the following form:

dcl special_chars aligned based,

version fixed bin,

default fixed hin,

nl_seg aligned like c_chars,

cr_seq aligned like c_charse,

bs_seq aligned like c_chars,

tab_seqg aligned Llike c_charss,

vt_seq aligned tike c_chars,

ff_seq aligned Like c_charse,
printer_on aligned like c_chars,
printer_off aligned like c_chars,
red_ribbon_shift aligned Llike c_chars,
black_ribbon_shift aligned like c_chars,
end_of_page aligned like c_chars,

[ACRAVENA IR SIRAVEN NI aC IR AU BRAV B AVENS VIS B O

‘2 escape_Llength fixed bin,
not_edited_escapes (10 refer (escape_lenoth)) like c_cnars,
¢ edited_escapes (10 refer (escape_length)) Like c_chars,

~)

2 input_escapes aligned,

2 len fixed bin (&) unaligned.,

I str char (1 refer (input_escapes.len)) unaligne~,
2 input_results aligned,

3 pad bit (9) unalianed,

3 str char (1 refer (input_escanes.len)) unalinne-i’

version is the version number of this structure,
It must be 1,
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default is as above.

nl_seq is the output character sequence t> be
substituted for a newline character.

cr_seq is the output character seguence to be
substituted for a carriage return
character. If count is Zero., the .
appropriate numher of backspaces is
substituted,

bs_seq is the outout character sequence t> be
substituted for a backspace character,
If count is zero, a carriage return and
the appropriate number of blanks are
substituted.

tab_seq is the outout character sequence to te
substituted for a horizontal tab. 1f
count is zero, the appropriate number of
blanks is substituted.

vt_seq is the output character sequence to be
substituted for a vertical tab. If count
is zeros, no characters are substituted,

ff_seq is tha outnut character sequence t> be

printer_on

printer_off

substituted for a formfeed, If count is
zeros, no characters are substituted,

is the character sequence tc be used to
implement the “orinter_on" control
operation. If count is zero., the
function is not nserformed,

is the character sequence to be used to
implement the “"orinter_off" control
operation., If count s zern, the
function is not performed.

red_ribbon_shift

is the character sequence to be
substituted far a red ribhon=-shift
character, 1t count is 2eros no

characters are substituted,

hlack_ribbon_shift

is the character sequence to be
substituted for a black ribbon-shift
character. If count is zero, no

characters are substituted,
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end_of_paqge

escape_length

is the character sequence to be crinted
to indicatz that a pange of output is
full.

is the number of output escape seguences
in each of the two escape arrays.

not_edited_escapes

edited_escapes

is an arrav of escape sequences to be
substituted for particular characters if
the terminal is in "“edited" mode, This
array 1s indexed according te the
indicator found 1in the corresronding
output conversion table.

is an array of escape seguences to be
used 1in "edited" mode. It is indexed in
the same fashion as not_edited_escanes.

input_escape_Llength

input_escapes

input_results

get_special

is th> number of characters 1in each of
the strings input_escapes and
input_results,

is a string of characters each of which
forms an escape sequence when preceded

by an escape character,

is a string of characters each of which

is to replace the escape seguence
consisting of an escape  character and
the character occunying the

corresponding position in input_escapes
(above).

NQte: nl_seqge.count should generally be
nonzero, as should either c¢cr_seqg.count
or bs_sega.count.,

is used to obtain the contents of ~the
special _chars table currently 1in use.
The info_ptr points to the followinag
structure:

del 1 get_special_info aliqgned.,
2 area_ptr ptr,
2 table_ptr ptr;

-11-~-
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area_ptr

tat:le_ptr

“MTa=-290

points to An area in which a copy of the
current special _chars tahle is returned,
(Input)

is set to the address of the
copy of the table. (Qutput)

raturned

-12-
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Additigopal _Control_Acrgumentis_to set_tty

-delay values,

-dly values sets the delay timings for the terminal
according to valuess, which must be six
decimal inteqers specifying vert_nl, horz_nl,
const_tab, var_tabs, backsoacer, and vt_ff, in
that order. The meanings of the values are as

follows:
vert_nl is the number of delay characters to be
output for atl newlines to allow for the
linefeed. It it is negative, it is the
complement of the minimum number of
characters that must be transmitted

between two linefeeds (for a device such
as a TermiNet 1200).

horz_nl is a factor used to determine the number
of delays to be added far the carriage
return portion of a newline, dependinag
on column position, The formula for
calculating the number of delay
characters to be output following a
newline is:

ndelays = vert_nl + (horz_nl*xcolumn)/51?

const_tab is the constant portion of the number of
delays associated with 37y horizontal
tab character.

var_tab is a factor used to determine the number
of additional delays associated with a
horizontal tab dependina on the number
of columns traversed, The formula for
calculating the number of delays toc he
output following a3 horizontal tab is:

ndelays = const_tab + (var_tab*n_columns) /512

backspace is the number of delays to be output
following a backspace character. If it
is negativer, it is the complement of the
number of delays to be output with the
first bhackspace of a series only (or a
single backspace), This is for terminals
such as the TermiNet 300 which need
delays to allow for hammer recovery 1in
case of overstrikes, but do not require
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delays for the carriage motion \
associated with the backspace itselt.
vt_ff is the number of delays to bhe output
following a wvertical tab or form~feed,
~edit edit_chars,
-ed edit_chars
changes the input editing characters to those
specified by edit_chars. edit_chars 1is a
2~-character string <consistina of the erase
character and the kill <character, in that
drder,
-print_delay,
-pr_dly prints the delay timings for the terminal.
-print_edit,
-pr_ed arints the input-editing characters for the
terminal.
-all, -a is the equivalent of =-print -print_edit “\

-print_delay.
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SUMMARY QF_INBUI_ERQCESSING

This is 3 general overview of the operations performed on an

input

string by the hardcore tty_ DIM, For a more detailed

descrigption, see MTRB 262.

1.

Iranslatign -- the characters are translated from the
terminal's code to ASCII, wusing the input_translation
table., If there is nn input_translation table, this step
is omitted.

Cangnigalization -- the input string is rearranaed (if
necessary) into canonical form as described in MTD 251.

Editing -- erase and kill editing is carried out, wusing
the editinau_chars string described above.

3reak_and_escape_progcessing -- the characters in the
input string are looked up in the input_conversion table
and treated accordingly. If a character is oreceded by
an escane character (as determined from the table) it is

.looked up in the input_escapes array in the special_chars

tables, and., if found, replaced by the corresponding
character from the input_results array.,

SUCMARY _QF OQUIPUI_PROCESSING

This is a general overview of the operations
performed on an output string by the hardcore tty_ Dim,
For a more detailed description, see MTB 234,

Capitalization -- Llowercase Lletters are vrenlaced hy
uppercase for terminals in '"capo'" mode., uppercase letters
are prefixed by escape characters if appropriate.

Eormatting -- the characters in the output strinn are
looked up in the output_conversion table described z2bove.
Carriage-movement characters are replaced by secuerces
fecund in the special_chars tabhle, followed b5»y delay
characters if Xo] indicated by the delay table,
Ribbon-shift characters are lLikewise replaced hy
appropriate seqguences. Any character whose indicator in
the output_conversion table is greater than 16 is the
replaced by the (indicator-16)th senquence in either the
not_edited_escapes or ~dited_escapes array in the
special _chars table.
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3., Iranslation -- the result of step 2 is translated from
ASCII] to the terminal's codes using the

output_translation table. If there is no
output_translation table, this step is omitted,
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