File No. S370-36
Order No. GC28-2017-5

IBM Time Sharing System
Systems Terminal User’s Guide

This manual gives instructions for using the IBM 3277
Display Station, the IBM 2741 Communications Terminal,
and the teletypewriter terminal with the IBM Time Sharing
System (TSS). It is intended for programmers, system
managers, and system administrators who use terminals
with TSS.



PREFACE

This manual is intended for programamers,
system managers, and system administrators
vho use terminals in the IBM Time Sharing
Syster (TSS). There are three parts to
this manual. The first part provides
operating instructions for the IBM 3277
Display Station. The second part describes
how to operate the IBM 2781 Communications
Terminal. The third part describes how to
use the teletypewriter terminal. All
instructions are limited to those needed to
operate the terminals in the time sharing
systes. For additional information about
the IBM terminal devices, refer to the
following publications:

IBM 3270 Information Display System,
GA27-2749

IBE 2740/2741 Operator®s Guide,
GA27-3001

IBM 2741 Communications Terminal,
GA24-3415

The user of this manual must be familiar
with the command system of TSS. This
information for general users is available
in:

IBM Time Sharing System: Command System

User's Guide, GC28-2001

System managers and administrators
should refer to:

IBM Time Sharing System: Manager's ang
Adeinistrator®s Guide, 6GC28-2004

Operators should consult:

IBM Time Sharing System:; Operator’'s

Guide, GC28-2033

Yor a gemeral description of 7SS,
coasult:

IBM Time Sharing System:
Facilities, GC28-2003

Concepts_and

Sixth Edition (June 1978)

This is a major revision of, and makes

obsolete, GC28-2017-4.

This edition

replaces the 1050 with the 3277.

This edition is current with Release 3.0
of IBM Time Sharing System/370 (TSS/370),
and remains in effect for all subseguent
versions or modifications of PSS unless

othervise noted.

Significant changes or

additions to this publication will be
provided in new editioms or Technical

Nevsletters.

Requests for copies of IBM publications
should be made to your IBM representative
or to the IBM branch office serving your

locality.

A form is provided at the back of this

publication for reader®'s comments.

If this

form has been removed, comments may be
addressed to IBM Corporation, Time Sharing

System, Dept. 80BN,

1133 Westchester

Avenue, White Plains, New York 10604.
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This manual gives instructiomas for
initiating, operatimng, and terainating use
of the 3277 Display Station, the IBM 2781
Communications Terminal, and the teletype-—
writer terminal in the IBM Time Sharing
System. ¥SS also supports use of the 3767
Communication Terminal in ®"2741-mode™.

Por details about the hardware com-—
ponents and their other uses, consult the
documents listed in the preface to this
manpal.

Figure 1. The IBM 3277 Display Station

IBX 3277 DISPLAY STATION

All IBM display terainals, when used
with TSS, may be thought of as having three
rain components: (1) a CRT (cathode-ray
tube} on which 30-character lines can be
displayed, (2) a keyboard, and (3) an area
of the coaputerts virtual storage called
the conversation buffer. Characters typed
are displayed immediately but not sent to
the computer until a control key (named
ENTER on the 3277) is pressed signalling a
program to read data from the display.
Throughout this guide, the term DSR (device
support routine) is used to refer to the

TERKINAL USFE®*S_GUIDE

programming which causes transfer of data
between the display and TSS. The DSR is
usually transparent to the user but can ac-
cept commands and perform special func-
tions, as explained later.

HARDWARE DESCRIPTION

When the 3277 is first turned on, it
contains null, or empty, characters in all
1920 positions. Null characters are not
blanks but appear as blanks in the display.,
and are not tramnsmitted to the computer
during input operatiomns, whereas blank
characters are transmitted. All data
{input or output) displayed is formatted
into fields; the hardware alliows a field to
begin at any character position and be of
any length. The software (DSk) redefines
fields so that they are compatible with the
format of the total screem display. The
first position of a field is occupied by an
attribute character which is displayed as a
blank and which cannot be altered using the
keyboard. A sample input field, before and
after the field is typed, is shown immedi-
ately below:

Baeecssessasescscanccassnesnss (before)
@this is a sample field....... (after)

The attribute character, although displayed
by the 3277 as a blank is represented above
by a "2". The cursor is represented by an
underscore character ®_", and the null
positions are represented by dots "....".
In this example the letter "d® in "field®
was the last character typed. The cursor
has been automatically moved to the next
character position, which contains a null.
(Note in the example above, that each typea
character, including the blanks, replaces a
null character in the line.)

All1l input sent from the 3277 termimal to
a task within the computer is made up of
fields, not individuwal characters. The
attribute character for each field contains
a "modified data tag®" (a bit within the
attribute character) which is turnred on
whenever any part of the field is modixried.
{(Retyping a character in an output field or
typing over a null character in the input
field is considered to be a modification.)
When input is sent to the task, the 3277
hardvare sends all fields which have the
modified data tag bit on.

IBM 3277 Display Station 1
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Pigure 2. 3277 Screem Format

DISPLAY FORMAT

The display is logically divided into
nine areas, as shown in Figure 2; some of
the areas are defined by the hardware and
others are aefined by the software (DSR).
The input and output areas are variable in
length and in locatiom. The general area
descriptions that follow are based on ¥SS
defaults which may be modified by the user.

Area ™A™ is the output area. This area
is from 0 to 21 lipes in length; each line
contains 80 character positions, nuabered 0
through 79. Position 0 of each line con-
tains the attribute character and always
displays as a blamnk; this allows 79 posi-
tions to be used for displaying output
data. Each line is a separate field.
field in the output area cam become an
input field by moving the cursor to the
field and retyping any character, or making
any other changes, within the field.)

(Any

Area "B" is the input area, which is a
multiple-line field containing up to 200,
or ap to 239 bytes, deperding upon user
selection. This area is located under the
output area andi is normally cleared to
nulls before the prompting for input ap-
pears on the screen. The beginning of the
input area is generally indicated by the
cursor.

Note: The input and output areas A and B
may be combined such that the input area is
always one line below the output area on
the display. 1Initially, the input area is
at the top of the display amd there is no
output area. After the initial input line
is entered, the input area becomes the out-
put area, and the rew input area begins one
line below the output area (other imput and
output variations are discussed later under
"screen comRands®™).



Area "C" is the DSR message area, in
vhich prompting messages are displayed.
For example when a systea routine is re-
guesting input, the message "SYSTEM IRPUT"™
is displayed at the beginning of the input
area; the message ™** WORKING **" xeans
that the task is executing and is not
expecting imnput.

Area "™D" contains the curresnt page
(Erame) number. The output buffer is logi-
cally divided into pages of 21 lines each,
and the current page number corresponds to
the page containing the top line displayed.
This page number may be used wita DSR com-
mands to request that any previous page be
redisplayed. The page number may be fol-
lowed by the character *H® denoting that
this page (or frame) is being ®"held®™ (dis-—
cussed later).

Area "B" displays the column number of
the left side oi the display. As the frame
is moved to the right or left to view long
lines, this area indicates the location of
the frame over the lines.

Area "F® displays a ™+® if at least one
of the output lines displayed in area ®A"
(or one of the fuanction key definitioms to
be displayed in the status frame, discussed
later) will not fit in the display; other-—
wise, it is blank. Ever if the frame is
being moved to the right or left, this plas
sign is displayed only if more output data
exists to the right.

The SYSTEM AVAILABELE, INSERT MODE, and
INPUT INHIBITED areas are hardware
generated indicators. The SYSTEM AVAILABLE
area, shen illuminated, shows that the 3277
is turned on and has had successful coamu-
nication with the system and that the sys-
tem is availabie to the task. The INSERT
MODE area is illuminated whenever the key-
board is functionirg in impsert mode (See
Editing Keys). The I4PUT INBIBITED area is
illuminated whenever the keyboard is dis-
abled. Any combipnation of these three
indicators may be illuminated at any time.

After an input operation, the keyboard
is not mechanically locked; it is disabled
and the IBPUT INHIBITED area is illu-
minated. When a program requests input,
the keyboard is enabled, the INPUT INHI-
BITED area becomes dark to indicate that
the input should be typed, and the DSR dis-
plays a prompt in the message area.

KEYBOAKD

The 3277 keyboard is shown in figure 3.
With one exception, all keys function only
when the keyboard is enabled (INPUT INJI-
BI1ITED area is dark). The exception is the

RESET key, vwhich may be pressed at any time
to enable the keyboard.

Bditing keys

The editing kXeys can be used to modify
data before it is sent to the task; these
keys are listed below:

e The SHIFT and shift LOCK keys function
as on a normal typewriter . Pressing the
SHIPT key puts the keyboard in upper shift.
Pressing shift LOCK causes the keyboard to
remain in upper shift uvntil either SHIFT or
shift LOCK is pressed. On some teraimals,
all letters are displayed as upper-case,
even if some of them were entered in lower-
case. Processing of lower-case data on
such a terminal must be done with care.

e The space bar, when pressed, gererates
a blank character at the curreat cursor po-—
sition and advances the cursor to the next
display position. The space bar must be
used to convert null display positions into

blanks for use as input data. (Remember
that a null character amd a blank character

both appear on the display as blanks in the
input area, but not in the output area; for
example, if the input area comnsists of two
or more words each separated by two or more
nulls, instead of blanks, the corresponding
output will be a single word.) 2his key is
typamatic(R) which means that if it is pre-—
ssed more than momentarily its fumctionm is
repeated until thke key is released. This
feature is useful for blamnking out long
input areas.

e The arrovw keys are used to position
the cursor. Normally, the DSRE puts the
cursor at the beginning of the input area,
but the cursor may be repositioned as
needed. This is particularly useful when a
line already displayed is to be reentered.
The cursor is moved to the desired line,
changes are made, and the ENTER key is prc-—
ssed. Most of the arrow keys are
typaamatic(R). Im the following example the
character ™c®™ is replaced by a "z™.

@abcdef.. "abcdef™ has been typed
@abcdef.. cursor moved with arrow key
@abzdef.. nzv® is typed, replaces "c™

Some display locations are protected. The
message areas and coluan "0® of each output
line are such protected locatioas. If an
attempt is made to alter {(type) in any of
these locations, the keytoard becomes dis-
abled, and the INPUT INBIBITED ligbt comes
on. To continue, the user must press RESET
to unlock the keyboard, and use an "arrow™
key to move the cursor out of the protected
location before continuing.

IBM 3277 Display Station 3



e The ERASE EOF key is used to erase all
characters (i.e., convert them to nulls)
starting at the cursor position and contin-
uing through the last position of the cur-
rent field. Except for the input area "B",
which may be longer than 1 line, this key
affects only 1 line at a time.

e The ERASE INPOUT key erases the current
screen or frame (i.e., clears all unpro-
tected character positions to nulls) and
repositions the cursor to the top left
corner of the screen (i.e., to the first
unprotected character position of the
frame) .

s The DEL key is used to DELete the
character occupying the position directly
above the cursor. All characters to the
right of the cursor on the same display
line are moved one position to the left;
the cursor remains at the same physical
location, and a null character is placed
into the right-most position of that line.
This is a convenient way to remove extrane-—
ous characters from a line before sending
it as ipput. In the case of a multiple-
line input field the characters on the next
line or lines are not moved; (if that is
desired the characters must be moved lime
by lice). 1In the following example, the

character string "def"™ is replaced by an
nxw.

@abcdefg...
d#abcdefg...
@abcefg....
@abcig....-
®abcxg.....

original data

cursor moved to the "3d®
DEL is pressed; erases "d"
DEL is pressed; erases "e"
®x® is typed, replaces "f"

eThe INS MODE key places the 3277 into
insert mode, and the INSERT MODE area is
illuminated. In tnis mode, characters can
be inserted in the middle of fields. FWhen
a character is typed, the cursor and all
characters above and to the right of it are
moved 1 position to the right, and the
inserted character is placed into the
vacated positior; that is, the mew charact-
er occupies the position previously occu-
pied by the cursor. Because the cursor is
moved also, wmultiple characters can be
inserted in a natural order. In the case
of a multiple-line input field, the entire
field is moved to the right. 1In order for
the insert to be possible, there must be at
least 1 null character at the right end of
the field for each character which is to be
inserted; therefore it may be necessary to
use the DEL key or the FERASE EOF key to
convert characters or blanks to nulls be-
fore attempting the insert operation. If
no nulls exist at the end of the field, the
keyboard is disabled and the INPUT INHI-

BITED area is illuminated; this requires
the use of the RESET key to free up the
keyboard. WNote that the keyboard remains
in insert mode until the RESET key is pre-—
ssed. In the following example, the
character "c® is replaced by the string
n»12x".

@#abcdefg... original Jata
@abcdefg... cursor to "c";

INS MODE is pressed
sabicdefg.. nin is typed, and inserted
@ab12cdefg. n2® js typed, and inserted
sab12xdefg. RESET pressed;

nxy® typed, replacing *"c"

(Note in the example above that as a new
character is added/inserted in a line, it
redaces the numrber of null characters ——
represented by "dots™ in the line.)

Action keys

The following control keys are action
keys, because they cause the DSR to gairn
control and to perform the recuested
action.

¢ The ENTER key is pressed to indicate
that typing (input) has been completed.
Nothing is sent to the task until this
key is pressed; characters are stored inm
the 3277 display buffer and therefore may
be modified and corrected with the edit-
ing control keys before being sent.

e The PAl key is used to generate an at-
tention interrupt. It may be necessary
to enable the keyboard with the RESET key
before this key can be used. Other ac-
tion keys cause attention interrupts if
they are pressed when inpat/output is not
in progress. (The shift of the PA1 key
("DUP™) is not an action key and is not
supported by TSS.)

e The PA2 (CNCL) key may be used to
refresh the entire display image.
pressed, it deletes and nullifies
everything that was typed since the last
pressing oi the RESET key; any lines in
the output area that were changed are
restored. PAZ causes an attention inter-—
rupt. (The shift of the PR2 key (FM) is
not supported by PSS.)

When

» The CLEAR key causes the DSk to set the
output bufrer to a new page, so that the
next output lime appears at the top of
the display. This action also clears the
display to null characters. CLFAR causes
an attention interrupt.
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Note: Some stallations may have special-
ly ordered k yhoar&s which differ slightly

from that shown above
Fi

igure 3. 3277 Keyboard
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e The TEST REQ key is used to send input
to the DSR. Any inpat line which is sent
with TEST REQ instead of with ENTER is
interpreted as ome or more DSR commanmds
{screen commands) and is not sent to the
program currently requesting input. The
screen commands are described later.

TEST REQ causes an attention interrupt.

e The PF (program function) keys are used
to send input lines that have been previ-
ously defined for a userid. The text in
these lines may be defined as normal
input (to the task) or as screen commands
(to the DSR), and is tranferred accord-
ingly. The definitions may contain num-—
bered syabolic parameters. Syabolic
parameters in the definitioms are
replaced by text (separated by delimi-
ters). The PP keys cause an attention
interrupt.

Data_ input keys

The data input keys of the 3277 are sim-
ilar to those of a typewriter except that
on some keyboards most of the nor-
alphameric characters are located in dif-
ferent positions. A1l 3277 keypoards can
generate both upper—case and lower—case
alphabetic characters but on somre, lower-—
case characters are displayed as upper-
case. Appendix A shows the 3277 characters
and the hexadecimal codes which are stored
in the computer.

OPERATIONAL CHARACYERISTICS

The 3277 supports synchronous and asyn-—
chronous input modes.

Synchronous_Input Mode

In synchromous input mode (noramal TSS
DEFADLT OF INMODE=W is active) the termimal
keyboard remains in an *input inhibited"' or
*disabled® condition until the user®s task
proapts for more inmput. When the task pro-
apts for the input, the keyboard is
*enabled® and the user emters a lime of
data. While the user is entering a line,
the user's task is stopped and does not
execute until the user finishes his line of
input. W®When the user has sigmalled end of
input by pressing the ENTER key, his task
resumes execution. Im other words, the
user and his task are 'synchronized®.

Oon the 3277, the keyboard is locked and
the INPUDT INHIBITED light is on while the
task is executing and not prompting for
more imput. When the task prompts for
input, the keyboard is unlocked, the INPUT
INHIBITED light is turned off and a prompt
for input appears in the message area of

the display. The user may nov enter his
input and push the ENTER key or the user
may make a change to any of the lines in
the output area and press the ENTER key.
{The DSR will interpret any changed line(s)
in the output area as the user's imnput.)

Messaqges_in Synchronous Pode

In synchronous input mode the following
five messages can be displayed in the mes-—
sage area "C®™ shown in Pigure 2:

SYSTEM INPUT — means that a privileged
routine has requested input from the
user; normal user response is a commang,
or input data.

USER INPUT —- means a mon-privileged
routine has requested imput from the
user. This message occurs when the rou-
tine has executed a GATRD or GTWAR
macro. Normally, the user understands
the input response that is reguired or
has been proapted by the nor-privileged
program.

** HNORKING #** —— means the task is not
requesting input; normally the task is
executing.

SCREEN COMMABD ERROR -~ means the screen
command acrorya entered is invalid, and
has been ignored.

SCREEN FULL : *EETER®* —-- see the Hx
screen command discussed later.

Asynchronous_Input HNode

Asynchronous input or input buffering
mode provides the capability for the user
to enter another field or lime of input or
several fields simultaneously, while the
task is still processing or executing the
user®s previous input; tae user does not
have to wait for his task to prompt for
input. As soomn as the keyboard is enabled,
the user can enter the mext input field.

Oon the 3277 there are tvo ways for the
user to activate asynchroanous input. The
best way is to issue the command:

DEFABLT IKMODE=S

By doing it this way, TAMII will be expect-—
ing asynchronous input amd can protect a-
gainst timing windows.

The second way is to dynamically switch
modes. This is done when the user is in
synchronous input mode (INMODE=W), presses
the RESET key to enable the keyboard, and
ENTERs one or more lines of input; by doing
it this way, the user may experiemnce a tim-



ing problem, as discussed in the note
below. There is mo timing problem, if the
user enters multiple lines at the time the
task is prompting for input. The line
closest to the top of the screem will be
used to satisfy the task prompt and the
rest of the lines will be gueued for ful-
£filling subsequent reads.

Note: The timing window can occur when the
user is in synchromous mode and attempts to
enter data asynchronously by pressing RESET
and@ ENTERing one or more limnes before a
prompt message is received. If the task
has just passed reading an empty gqueue as
the ENTERing is dome, the input is queuned
by the DSR but temporarily ignored by the
task, and a prompt for more imput is sent
by the task to the terminal. If the user
responds with more input, this input is
read before the previously entered input
that is now in the gueume. If the user sim-
Ply presses the EMTER key the task will go
back to read the queue, but if the user was
in edit aode, a blank line is generated be-
fore the queue is read.

Messages in Asynchronous Mode

In asynchronous mode the following five
messages can be displayed in tae message
area ™C™ shown in Figure 2:

WAITING FOR INPUT ——- means a privileged
or non-privileged program has requested
input; mpormally, this message implies
that the task is not executing and that
the input queue is empty.

RESPONSE REQUIRED —-- meamns that a privi-
leged or non-privileged routine has
execated a GTWSR or TGETWSR macro in-—
struction, requiring an "unexpected®™
input response from the user. Since the
user may be, asynchronously, entering
normal input and may continue to do so
wvhile this "unexpected™ input proapt
remains unfulfilled, the DSR must have
some means of distinguishing between
normal input and the "unexpected”™ imput
response. This is dore with a *wsr*®
character (discussed later). The DSEK
interprets any input line prefixed with
a *wsr® character as the "unexpected”
input respomnse; it strips the *wsr?
character froa the input line before
passing it to the requesting routine,
and replaces the KESPONSE REQUIRED mes-—
sage (with one of the other two mes—
sages). All other input is interpreted
as normal input and is added to the
input gqueue.

** WORKING ** —- means the task is not
reguesting input; normally the task is
executing.

SCREEN COMMAND ERROR —-- means the screen
command acronym entered is imvalid, amnd
has been ignored.

SCREEN PFULL : ‘*ENTER® —- see the Bx
screen command discussed later.

DEVICE COBTROL COMMASDS (SCREEN COMMANDS)

The complete list of 3277 device control
coamands, sometimes called screen coamands,
follows; those marked with an "*" are not
supported in asyachronous input (input
buffering) =mode.

*Ax -—- The alarm command controls the
use of the audible alara (if available),
wvhich is normally sounded when the DSR
enables the keyboard for an input request.

AN -- The alarm is not sounded wvwhen
the DSR enables the keyboard.

AY -~ The alarm is sounded.
*CCx -— The carriage control command

determines how the carriage comntrol
character (discussed later) is processed.

CCD -- The carriage control charact-
er is displayed as a noramal data
character. (This is for de-bugging
user programs.)

CC¥ —— The carriage control charac-
ters are ignored and all lines are
single spaced.

CCY -- The carriage control charac-
ters are used to control the
display.

*CFx —-- The cursor fixing comrand speci-
fies cursor placement before input
operations.

CPr ¢ —-— The cursor is "fixed" to
row "r” column "c™ of the display; a

blamnk is inserted between *r® and
new

CPr -- The cursor is "fixed" to row
"r*® columnr 1 of the display.

CF -~ The cursor is temporarily "anot
fixed®; it is positioned as speci-
fied by the CPx coamrand described
below, for the next read operationm.

*CPx —— The cursor position command spe-
cifies cursor placement for the next ianput
operation. Normal positioning as éefined
by the CF command (above) resumes after the
next input operation. The row numbers are
specified as in the CF command above.
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DG —-— This command displays on the
screen any pending input (the gqueue). The
comrand uses the pamel display function
vhich places the screen in a frame hold
status. When the user has finished and
wishes to see any output, the user must
issue the "frame restore" (F) compand. The
user can change any line on the screen
waich will be read as a new line and will
be adaed to the end of the pending cueue.
By pushing the PA2 key the DSR will update
tne display so that any lines added will be
shown, anda any lines already read by the
task will be deleted

Note: There is no way to change a pend-
ing input line once it hkas been read by
the DSHh.

FPx —-—- The frame cormand causes the out-
put frame to be changed as follows:

¥ — Restore the latest frame
Pn -—— Go to frame number ™p©
FRr —— Move right ™n"™ colyuns
FLn -- Y¥ove left "n% coluans
PPn —— Fove forwarc "p"™ Iframes
PBn —-- Move backward "n" frames
FFRrL —— Hove forward "n" lipes
F3nL -- MKove backward ™n" lines
Fhi —— Hold current frame until

an F or Px comzand is agiven

When FH is active and ¥n, FFn or FBpn is
entered, the nev frame that is displiayed
will also be in "hold"®™ mode. These screen
commards plus the TSS comkand UPDATE and
the keyboard control keys provide the 3277
user with a fuil screen edit capability
(discuss2d later).

Bx — The halt command specifies what
happens when the output area is full.

BN —— Processing does nrot halt wher
the display is fuall. In page mode

(8P) , a delay set by the TE comwmand
is introduced before the next page

is displayed.

HY -- Processing halts wher the dis-
play is full. 1 message

SCREEN FULL : “"ENTER®

is displayed im the screemn message
ara2a (see area "“C%, Figure 2); to

continue, press ENTER without ary

input data.

f¥x —-- The bhold frame comemand HFY or HFN
is identical to the FR or ¥ commands respe-—
ctively:; use of the F- coamancs is
recommended.

Ix -- The input comzand specifies how
the imnput will be handlegd.

*IB -~ The input area is located at
the bottea of the display and limit-—
ed to a length of 200 characters
(mutually exclusive with 1IN).

*IC -— The imnput area is cleared to
null characters before input opera-
tions i.e., after each pressing of
the ENTER key (mutuaily exclucsive
with IR).

ID -- The input data is discarded
after the input processing is com-
plete; that is, the input lines do
not appear im the conversation buff-
er or im the disviay (mutually
exclusive with IS).

%JI -- The input area is a non-
display field; i.2., typed charac-
ters are invisible (mutually excla-
sive with IV).

*IM — %Tae input area moves. It is
always located just under the last
output line and varies in length
from 239 to 200 characters (mutually
exclusive witn 1B) .

*IR -— The last input line is
repeated in the input area before
input operations; this is useful if
wany similar (and successive) lines
are to be typed as input (mutually
exclusive with IC).

IS —- The input lines are to be
saved in the conversation buffer and
appear in the output area after they
are ENTERed (mutually exclusive with
ID).

*IV ~— The input area is a display
field; that is, typed characters are
visble (mutually exclusive with II).

*ILx —- Input area length is set to
X. IL sets the size of the moving
icput (I¥ mode) area, Lut has no
effect on IB mode; x may be froz 7¢
{one line) to 233 (three linmes)
characters; default is 239.

Note: it ic possible to have one
command from each of the pairs:
I3/1IM, IC/IR, IS/ID, II/IV simui-—
taneously active.

LLx —— The line lengih command defimes
the width of the output buffer; x may range
from 1 to a maximum of 255. When X is set
greater than 79, F commarnds can be used to
view the entire line; when x=79, all input
lines greater thar 73 (up to 239) will
appear in the output display as two or
three lines.




*Mx —— The output_mode command defines
the manner in which output lines are pre-
sented, as follows:

MB —- The Gisplay operates in "buff-
er® mode, with the output stored un-—
til the task makes an input request.
Then only the last page (frame) or
partial page of the stored output is
displayed, with the rest of the out-
put available for display with F
commands. For example, if a PC? is
issuea and the resultant output is
several pages (frames), only the
last page, or partial page is dis-
played; if the PC? generated only a
few lines of output the emtire out-
put would be displayed.

ML —-- The display operates in "line"
aode, with each line displayed as
soon as it has been generated. The
TL command can be used to set a
delay between lines to reduce
flickering.

MP —— The display operates in "page"
mode, with the output stored umtil
the display (frame or page) becomes
full or until a task input request
is made.

*Ex —— The pumberimng command defines the
use of a column numbering scale.

¥ —— This turns the scale om if it
is off and off if it is on
(flip-flop) .

NI -- The scale is defined as amn
input scale which remains fixed with
respect to the input area.

KO —- The scale is defined as an
output scale and it moves, as new
output lines are gemerated, such
that it is always immediately above
the last output line gemnerated on
the display.

NP — The new page command causes the
next output line to appear at the top of
the display. This is similar to pressing
the CLEAR key.

OFx — The output forcing command deter-—
mines if the first output line after a task
read should be displayed immediately (ap-
plies to MB or HP).

OFN —— The first line of output af-
ter a task read does not appear.

OPY —— The first line of output af-
ter a task read does appear as soon
as it is received or generated.
(This shows that a process is run-

ning, even if buffer mode or page
mode is ian effect.)

PDx — The parameter definition command
specifies the comtrol character which iden-
tifies substitutable parameters for the
user-defined PF key text. The parameters
way have the names "X1* through "X9%.

PFx -- The proqram function key comaand
allows a character string to be associated

vith a PP key so that pressing the key is
eguivalent to typing the string and pres-—
sing the ENTER key. Por exaaple, if PF5=
abcdef, the string ™abcdef™ will be pre-
sented to the task as input each time the
PF key, number ™5" is pressed.

PO -— The pop command restores a previ-
ously saved set of screen coemands. see
the "push®™ (PU) coamand Lbelow.

PSx —-- The parameter separator command
defines the separator for any imput paraze-
ters typed which are to be imserted in
user—defined PF key text. For example,
'PS;* means that the semicolon is defined
as the separator character.

PU -- The push command saves the cur-
rent set of screem comemands so that a new
set can be defined. Later, the saved set
can be restored. (See the "pop"™ (PO) com-
mand above.) This is especially useful in
PROCDEFPs which can "push™, issue DCHD com-
mnands, and "pop" to restore imitial
conditions.

REx —— The repeat comrand specifies the
number of lines from the previous page to
be repeated at the top of a new page. For
example, if RE11 is specified, when a new
page is displayed, the last 11 lines from
the previous page are included at the top
of the new page. This is perhaps most use-
ful when combined with the HN and ML screen
comrmands.

RPFx —— The reassign_program function key
command makes available to an application
program (within the user's task) the asyn-—
chronous interrupts generated wvhen the PFx
prograr function key is pressed. For exam—
ple, if BPP6 is typed and the TEST REQ key
is pressed, them every pressing of the PF6
key will gemerate an asynchronous interrupt
that is passed to the user's task. This
assumes the user has previously issued a
SIR macro instruction for am interrupt rou-
tine which performs specific faunctions on
receipt of the interrupt from the PF¥6 key.
Specifying either

PF6=... or SFb=...

returns the control of the key to the DSR.
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Sx — The speak command specifies which
language the DSR program will use for
messages.

SE —-- messages will be in English
SD -- messages will be in German
(Deutsch) .

SPx —— The screen_function key command
is similar to the PF coamand, except that
the character string is processed as a
screen command, just as if the string had
been typed and tke TEST REQ key pressed.

Tx — The time delay command controls
the rate at which information is presented
on the display.

TLn ——- causes a time delay of "n"™
milliseconds between lines in ML
mode.

TPn -- causes a time delay of "an"
milliseconds between frames in NP
mode.

WSBRx -— The write with synchronous
response comaand tells DSR which character

is to be used to demote an "unexpected®™
response line. This character is stripped
from the front of the response line before
it is passed to the system or user's task.
When the application program or the system
issues a GTWSR or TGTESR macro and inpat
buffering is active, the DSR will display
the message RESPONSE REQUIRED in the mes-—
sage area. The user must prefix the
response with the 'wsr® character; other-
wise the line will be assumed to be normal
input amd placed in the inpnt gueune. This
was done because a 6TWSR or TGTHESR is
assumed to be an unexpected condition and
the user may already have started typing
the next input line. The system default is
the pound sign #%.

DISPLAY ENVIRONMENT

Nuch of the flexibility associated with
using the 3277 is derived from the use of
the screen commands. These commands are
divided into tvo types called action com-—
mands and environmental commands. Action
commands, such as the *frame® and *display’
cause soae immediate and (usally) temporary
action, such as displaying previous lines
from the conversational buffer. Environ-
mental commands, such as 'input® and
‘node", establish some characteristic of
the display support that remains in effect
until changed by a counter command, or un-
til the user logs off.

The current environment commands and

prograa function key definitions are shown
in a special display called the ®*3277 STA-

10

TUS DISPLAY'. This display is shown on the
screen by pushing TEST REQ omn the 3277, or
by typing the *dcmd® character without any
input data and pressing the ENTER key. An
example of the status display that shows
the display environment in effect when the
user is first joined to the ¥SS is shown in
Figure &.

The top portion of the status display
shows the current program function key
values, after they are defined by the user,
with the PF, SF and RPFK screen commands.
The environmental commands currently in
effect are shown in the lover part of thae
display. The prograx function key defini-
tion and environmental commands are shown
in screen command format on brightened
lines. To returan from the statas display
the user presses the TEST REQ key or enters
a 'dcmd® character without any input data
and presses the ENTER key. The status dis-
play itself is not stored in the virtunal
buffer.

DEFINIRG PROGRAN FPUNCTION KEYS

Any of the twelve program function keys
can be associated with any screen command,
or with normal TSS input. Thereafter, the
pressing of the program function key is e-—
guivalent to both typing that input at the
keyboard and pressing the ENTER or TEST REQ
key.

An example of temporarily setting the PP
keys is shown below. To set or define the
PF keys as shovwn, press TEST REQ to obtain
the 3277 STATUS DISPLAY frame, move the
cursor, and type, or simply type the fol-
lowing (with separators) and press TEST
REQ:

SF1 =ff111

PP2 =usage

PF3 =any meaningful data ...
PFA =go

SP5 =pu,an,hn,re5,sf1=£fb51

The PF1 key has been set to the screen com-
mand "frame forward 11 lines™; note that
the P in PF1 was changed to an S (for
screen command). PF2 has been set to the
USAGE command which will be executed each
time PF2 is pressed. PF3 has been set to a
long character string that is intended to
be repeatedly inputted when creating data
sets. PFP4 is set equal to a heavily-used
comrand. PP5 causes the current screen
environment (including all PF key



1. Programmed function Xeys ("PF*® =
PP =
PF2 =
PF3 =
PPY =
PP5 =
PP6 =
pr7 =
PP8 =
P9 =
PP10=
PP11=
P¥12=

2. Screen commands curreatly in use:

HFR, TPO3000, TLO020G, WSR, IL239

T M e M T G U S T W G U WD G S M G VAR v G S e WO MR ey DS R e W SUD we PN SR ewe TR SN e W S e N G

*% 3277 STATUS DISPLAY **

normal input; !SP® =

Ay, ccy, BY, IC, I, IS, Iv, LL225, ML, RI, OFY, PDE, PS,, REOO, SE

screen coamangd) :

b P e T PR e P W T TS WA e R W N TN U ews SNT G AP WO e cw P WY U I G S WY G W TR W Y W GRS O W S e WO e —we W

Figure 4. Status Display Example

definitions) to be saved, changes several
environment screen commands, and the
definition of the PPV key.

The PF key definitions shown above
remain in effect until again changed during
the current task, or for the duration of
the current task only. To make changes
permanent, use the PROFILE mechanisa of TSS
(discussed later).

It is possiple to include syabolic para-
meters within the PP key definitions. %he
parameters are positional and have the
names ®&1" through "&9%, where the defini-
tion character (®6™ in this case) can be
specified by the user. These nine names
can be used freely in defining a character

string. The parameter values are typed in
at the keyboard and are delimited by a
separator character which cam also be spec-—
ified by the user. Then when the PF key 1is
pressed, a direct substitution will be made
and the resulting character string will be
processed. The resulting character string
must not exceed 256 characters in length;
else, the string will be truncated back to
the last complete parameter.

Note: The effect of pushing a program
function key can also be obtaimned by enter-
ing the program function key number as a
screen comrand: for exaanple, if PF1 =asage
were previously defined, then typing 1 and
pressing TEST REQ will cause the USAGE com-
mand to be executed. This is chiefly used
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vith display terminals lacking the optioral
PF keys.

Parameter substitution is done by typing
the PF key number, blank, and paraereter
values. Several screen commands, separated
by commas or semicolons, may be given to-
gether. The command and its parameters may
be separated by *=*; blanks are ignored,
except to delimit numbers.

EXECUTING SCREER COMMANDS

The execution of an "action®™ screen com-
mand causes an immediate, visible result;
for example, typing NI and pressing TEST
REQ causes a ruler-type scale to appear on
the screen immediately. The execution of
ar "environment®™ screen command also causes
an immediate result, but may not be immedi-
ately visible to the user; for exaaple,
typing RE5 and pressing TEST REQ will not
show visible results until a new page or
frame is to be displayed. In each case
hovever, the DSR reads and executes the
screen command immediately after it is
entered.

Screen commands can be entered or sent
to the DSR six ways, as follows:

1. By typing the command acronym on the
keyboard and then pressing the TEST
REQ key. This may be done at any
time whether imput is expected or
not. If the keyboard is disabled,
press RBESET first.

2. By simply pressing the PFx key that
was previously defined {or set equal
to) a screen command; if the key-
board is disabled, first press
RESET.

3. By including one or more screen Com-—
mands as parameters in the TSS DCMD
command in a PROCDEF; for example,

PROCDEF ABC

PARAN ...

DCMD N,'MP,LL72*,*RE15;ER?,
*PF1=EXHIBIT UID"

4. By the S carriage control character
in a TGATWR macro; for exasxple,

PTGATRR OUTADDR=MSG,OUTLGH=MSGLGH,
CC=Y

MSGLGH DC A{L®™MSG)
HSG DC C'SH,NMP,RE15,PF1=USAGE"

12

5. By the TDCHD macro; for axample,

TDCMD OUTADDR=MSG,OUTLGH=MSGLGH

MSGLGH DC R (L'MSG)
MSG DC C%N,MP,RE15,PF1=USAGE"

6. They can be typed in on the key-
board, preceded by the *dcmd*
character and then the ENTER key is
pressed. This is useful for those
terminals without a TEST REQ key:;
for example,

$s£1=£fb1 (then press ENTER key)
vhere the "$*" is defined as the

*dced® character. The *dcmd?

character is defined using the KCAST

command:

BCAST DCHD=desired character

The systex default ie the ncent
sign™ character.

If an incorrect screen command is
entered via the TEST REQ key, or the "dcmd®
character, am error message is displayed in
the message area. Incorrect screen com-
mands entered with the TSS command DCHD
will also result in am error message from
TSS. Incorrect cosmands entered in the
other ways mentioned above are siaply
ignored and no error indication is given.
Screen coammands are not stored in the com-
versational buffer, and are not displayed
after being entered.

CHANGING THE DISPLAY EXVIRONMENT

Temporary Screen Command Changes

A temporary change may be made to the
display enviromment at any time. It is ef-
fective immediately and remains in effect
until changea again, or until LOGOFF. One
or all of the screen environment coarands
can be changed by sisply typing the new
command acronym and pressing the TEST REQ
key; for several changes at one time use
commas to separate the screea coammand
acronyms; for example,

type: AY,MP,LL72,PF1=EXHIBIT UID
press: TEST REQ

If the keyboard is disabled, press EESET
first.



The push (PU) and pop (PO) screen com-—
mands are useful for maintaining several
screen display environments for a sirgle
task. Simply type PU and press the TEST
REQ key to save the present environment and
change the screen commands for a new
environment as desired. To reactivate the
saved display environment, type PO and
press TEST REQ.

The only limitation on the nuaber of
enviropments that can be saved is the a-
mount of virtual storage available. When
several environaents have been saved, suc-
cessively type PO and press TEST REQ until
the desired environwent is displayed on the
screen.

Permanent Screen Commana Changes

Each user can tailor the display
environment according to individual needs.
For permanent changes, a series of names
has been chosen for use with the TSS
DEFAULYT command. These names are divided
into the following three groups-

The first group of names comsists of
®SCPF1® through "SCPF12". Values associat-
ed with these names become text for the
correspondingly numbered PF keys. The text
is used for normal input whem the PF key is
pressed.

The second group of names consists of
“SCSF1™ through "SCSF12™. Again the values
become text for the PF keys but pressing
the key corresponding to an "SCSF" name
causes the text to be processed by the DSR
as screen command imput. An ®SCSF" naae
overrides an “SCPF"™ name for the same key.

The third group of names consists of
*SCO™ through "SC9" and is used for the
other screer commands. The value for ecach
name is taken as a string of screen com-
mands, exactly as if it had been typed and
sent to the DSR by pressing*the TEST REQ
key. The coamands in names with larger
nunbers override those with smaller num-—
bers, in case two or more names happen to
include the same screen commands. For ex-
ample, if SC1=*ML,...' and SC2=*MP,..."
MP would be the "amode™ command in effect.

An example of permanent tailoring using
all three groups of names is as follows:

DEFAULT SCI1="ML,HN,R5*
DEFAULT SCPF1="GSAGE"
DEFAULT SCSF2=*Cp 7
PROFILE

This sets up a defaalt screen environment
such that the DSE operates in line mode,
does not halt when the display is full, and
repeats 5 lines at the top of each new

page. The PF1 key is used to transait the
7SS command USAGR, and the PP2 key moves
the cursor to line 7. These values are not
eifective until the next LOGON¥ or ABEND is
executed. In the example above, the PEO-
FILE comepand makes these values permanent
and@ thus available at the next logomn of
that USERID. (The PROFILE coamand is best
given directly after logon; otherwise for-
gotten, unvanted synonyams and defaults may
be captured.)

INPOT PROCEDURES

The 3277 DSR supports the use, as input,
of any line or lines appearing in the out-
put area. The user may move the cursor up
to the specified line, make changes to it,
or simply retype any character if changes
are not desired, and press the ENTER key.
The DSR will read the specified line as
input. Because of hardware considerations
on the 3277, a change must be made to the
line before the DSR can read it. Retyping
the same character (amy character in the
line) is considered a change by the hard-
wvare. The 3277 DSR reads multiple lines
changed with one read operation, gueuing
each line in a top to bottom sequence and
presenting each line to the task as a
separate input operation.

When input buffering (asynchronous mode)
is active the following screen coxmands and
other DSR functiors are maintained:

a. The input area is maintained at the
bottom of the screem in order to
allow the system to write when ount-
put is ready. The imput area is
cleared to nulls after every read.

b. Cursor fixing and positioning com-
mands are not active. (Bowever, the
keys comtrolling movement of the
cursor are usuable.)

c. The input repeat function does not
work. ({dowever, the input repeat
area is maintained and when input
buffering is deactivated, the input
repeat area contains the last imput
line entered.)

d. All input is saved in the buffer.
At the time the buffer is read by
the task, the output area is unpdated
so the user can determine which line
of input the task has just read and
is executing (processing).

e. Input (line) numbering and the alarm
screen commands have no effect.

f. Asynchreonous mode has its own set of

nessages (discussed earlier under
Operating Charactersitics).
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g.

As with non-input buffering, screen
or device commands may be entered at
any time.

INITIATION PROCEDUDRE

always connected to TSS.
for use,

1.

Oon

ce installed, the 3277 is (physically)
To ready the 3277
proceed as follows:

Pull-out the outer part of the
cylindrical switch that is located at
the bottom left of the display.

Wait about 15 seconds for warmup;
then, three images are possible:

a. Only the cursor appears at the
upper left corner of the screen; this
means that TSS is not operative.

b. In addition to the cursor, the
mRessage "LINE HELD BY OPERATOEK, LINE
DISCONNECTED™ appears at the bottom
left of the screen; this means that
TSS is operative, but not (yet) avail-
able for user sessions.

c. In addition to the cursor, the
TSS/370 image appears in the center of
the screen; this means TSS is opera-
tive, and is available to a user.

If necessary, vary the image light
intensity and sharpness by rotating
the outer and inner parts, respective-
ly, of the (cylindrical) switck at the
bottor left of the display.

Type in your LOGON or BEGIN command
and press the ENTER key; you will re-—
ceive a message (that may vary daily
at your installation) that contains
any special instructions or informa-
tion necessary or helpful to you for
the remainder of your user session or
task.

(Sote: It may be necessary to press
the ENTER key before and after typing
in your LOGON or BEGIN command.)

ENTERING LINES

Li

nes or fields can be input in omne of

the following five ways:

1

1.

2.

Type the field in the input area and
press the ENTER key.

If the input mode is IR (i.e., the
previous input line is displayed in
both the input amd output areas af-
ter the ENTER key was pressed),
retype one or more characters of the

field displayed in the input area
and press the ENTER key.

Move the cursor to am output line or
lines, retype or correct at least
one character (per line), andéd press
the ENTER key.

(Note: The entire output line will
be read as input; if line numbers
are not part of the input, they must
be DELeted beftore pressing the ENTEk
key.})

Press the PPx key that was previous-
ly set equal to am input line.

If the input field is your answer to
a RESPONSE REQUIRED prompt, the
first character of the input field
aust be a 'wsr' character.

Canceling Lines

To cancel an entire input line that has
just been typed, and before BNTER is
pressed:

ae.

Press the PA2 key (the line or lines
are erased and the cursor is reposi-
tioned to the beginning of the input
area).

To cancel part of amn input line that was
being typed:

QA

If the part of the line to be can-
celled is at the Lbeginning or in the
middle, move the cursor under the
first character to be cancelled and
press the DEL key. After the DEL
key is pressed the character (in-
cluding a blank) is deleted and the
rest of the line that is to the
right of the cursor moves lert one
character position such that the
next character to be deleted is di-
rectly above the cursor. Continue
pressing the DEL key until all
anvanted characters are deleted. If
necessary use the cursor positioning
keys to "move over®™ characters that
are to be retained.

(Sote: If the input comnsists of two
or three lines, pressing the DEL key
does not cause characters to move
between lines; if such is desired,
you must move the characters from
one line to the other ™manually™.

If the entire last part of am input
field is to be cancelled move the
cursor to the left-most character
(to be cancelled) and press the
ERASE EOF key. Umnlike the DEL key,
the ERASE EOF key affects subsequent



lines in a aultiple-line input
field; for example, if the cursor is
located directly under a character
in the middle of th first limne of a
nultiple line input field and the
ERASE EOF key is pressed, all chara-
cters to the right of the cursor and
all characters on the second and
third lines (if any) will also be
erased.

Correcting lLines

To correct an inmput line:

1. Hove the cursor directly beneath any
input character (including a blank)
to be deleted and press the DEL key;
the character is deleted and each of
the characters to the right moves
left one character position; the
cursor does not move. (Also, a null
character is inserted at the end of
the line.)

2. Bove the cursor directly beneath any
input character to be replaced and
type the new character; the old
character is deleted and the new
character takes its place; the
length of the input line and the
number of null characters at the end
of the line (if any) remain the
saike.

3. To imsert characters, first press
the INS MODE key. Then move the
cursor one character position to the
right of where the insertion is to
start, and type the insertion. As
each character is inserted, all
characters to the right move right
one character position.

Note: For each character to be
inserted, a null character must
exist at the end of the line; if a
null character does not exist, the
keyboard becomes locked, and the
INPUT INHIBITED area lights. To
proceed, press RESET to unlock the
keyboard, and delete enough charac-
ters with the DEL or ERASE EOF key
to accommodate the imsertion.

For multiple input limes, each line
must be separately manipulated:
that is, inserting characters in
line 1 of a aultiple-liine input
field will not cause the characters
at the end of line 1 to move to the
beginning of line 2, etc.

Full Screen Editing

The 3277 screen commands and the TSS
edit commands provide the user with a full

screen edit capability. The following is a
typical sequeance of commands for using this
facility for editing an existing data set:

a. type: EDIT datasetname
press: ENTER key

b. type: LIST
press: ENTER key

Cc. type: UPDATE
press: ENTER key

d. type: FBx
press: TEST REQ key

Bote: x is the frame number to be
displayed; if you want to display
the first frame, x=the number shown
in area D of Figure 2.

e. type: FH
press: TEST REQ key

f. Move the cursor to the line where
cancelling, deleting, or changing is
desired and use the appropriate
editing and data input keys to make
the changes.

g. Rhen all changes have been made on
the screen, press the EETER key.

h. +ype: FF1
press: TEST REQ key

i. Repeat steps £, g, and h until all
changes have been made to the data set.

j. +type: _END

Jotes: (1) Steps f and g may be repeated
as many times as desired on the same frame.

(2) Changes made on a frame will
not be effective until the ENTER key is
pressed; for example, if changes are made
to a frame and a new frame command or TSS
command is issued before the ENTER key is
pressed, all changes are effectively
deleted and the frame returms to its origi-
nal condition or state.

(3) Once *frame hold® (step e) has
been entered, it is effective until an F
screen command is issued. Even if PF1 or
FB1 is issued, the new frame displayed will
be in *frame hold' mode.

(4) Any TSS command may be executed
while in "frame hold® mode. However, be-—
cause the output lines (including command
error messages) are rot immediately visible
in frame hold mode, be especially careful
wher doing this, particularly with the
INSERT comaand.
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{5) A1l changed lines can be viewead
on the fraae(s) following the LISTed data
set. Type F and press TEST REQ to display
the last frame. Then "frame backward®”
(type FBx and press TEST REQ) as necessary
until the first frame containing changed
lines appears.

(6) Any changes made to a frame
appear on the frame only as lomg as the
frame is being displayed: for example, if
*frame 1* is changed and ENTERed, and then
FF1 and FB1 screen comnands are successive—
ly executed, *‘framel' would again appear,
but in its original state. To view "frame
7' with the changes made to it in its
entirety, you must relLIST the lines in
*frame 1°.

{7) Once the DPDATE command has
been issuwed, the issuing of any other 7SS
comnand must be preceded by an underscore.

(8) To delete an imput line while
in ¥SS editing mode, after the ENTER key
has been pressed, wait until the line ap-
pears on the screen as output; then issue:

_BXCISE linenumber
or

_REVISE linenumber...
and, to continue,
_IBSERT LAST

Hote: An input line that has already been
ENTERed and processed (i.e., it appears on
the screen as output) cannot be cancelled
by moving the cursor up to the beginning of
the line and pressing the EBASE BOF key; it
sust be EICISEd or REVISEG.

PROGRAMMING CONSIDERATIONS

Carriage Control Characters

The following summarizes the allowved
carriage control characters for the 3277.
These characters are used for control if
the screen command CCY is in effect.

b (blank) shows that the mnext output
data should begin on a new line.

+ (plus sign) treated like a blank, be-
cause the 3277 hardware cannot perfora
the "print/no-space™ functiom. Tkis
control character has the additional
meaning, however, that any output
lines which have been collected by the
DSR but which have not yet been dis-
played will be immediately writtem to
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the display. This is a reasonable way
for prograss to cause printing of
accumulated lines (PSR in EB or ¥KP
mode) .

0 (zero) causes double spacing.
- (minus sigm) causes triple spacing.

1 (a one) specifies that a new page is
to be used for the next output data.
The HN and HY screen commands have no
effect upon the creation of this page.

* (an asterisk) causes a bright lime and
is otherwise like a blank.

@ (at-symbol) is processed as a 1, ex—
cept that the first line of the new
page is bright.

M (letter "M") defines the line as a
message to overlay the usual ™user
input®™ message. The message may be up
to 24 characters in lemngth; a null
message restores the standard message.

S5 {letter "5") causes the output data
that follows to be interpreted as
screen commands which will be executed
immediately by the DSR.

Hote: The P anl W characters are
reserved.

Through the use of the carriage control
and TAMII options, application programs can
indirectly format the screen display. Aay
program that chamges the screen environment
(through type S carriage coantrol or the
DCMD TAMII macro) should first save the
current environment with the push screen
cornrand and restore the saved ernvironment
on exiting with the pop screen coxmand.
Programs that do screen formatting typical-
1y set page or buffered mode. Carriage
cortrol *1' is used to start a new frase,
and control '"+' is used to force out the
current buffer.

It is possible tor a aser to take over
complete formatting control of the display
terminal. To do this the user must have an
understanding of how the display terminal
operates and understand the way the display
terminal is sapported by RTAF. The user
must also remember that the applicationmn
program will be device dependent if the
display format control is overridden.

DSR PTransparency_ Mode

The 3277 is supported by the transparen-—
cy option of the TAMII macros. By using
the SIC parameter, the user may do his own
screen formatting and input decoding. When
using tramsparency, there is a set of rules



and restrictions which the user must fol-

low.

Fransparency is allowed on all TARII

macros which involve data transfer, except
the TFREE macro with a disconnect message.
The 3277 support handles read requests as a

passive request.

The support assumes a

pPrevious write request has enabled the key-
board and has placed a cursor on the screen

for the terminal user.

When using tramns-

parency, it is the application programmer’s
responsibility to emable for inmput by a

previous write.

are as follows:

1.

BEaximum data length for output is
8000 bytes. EKinimus data length
{(device devendent) for the 3277 is &
characters (W¥CC,SBA,ADDR,ADDR) .

Bach macro must contain a screen
header control block (CHASHDR) as
the first 16 bytes of the output
data. (See DSECT CHASHDR.) This is
used for passing extra information
to RTAM. All input will be preceded
by a 16 byte SHDR built by RTAN to
return certain control information
pertaining to the current active
screen display.

Por a 3277 all output data must con-
tain a WCC,SBA,ADDR,ADDR seguence as
the first four bytes of actual
transmission data. This is tested
for by TAMII and the reguest will be
aborted if the SBA character is not
the second character following the
SHDR in the output data. For
TWRTLST macros onrly the first entry
must contain the SHDR followed by
the ¥WCC,SBA sequence. All following
write entries must start with a SBA
sequence. TANII concatenates a
TV¥RTLST request into one data stream
and does only one write.

The following TCNTRL reguests are
available:

TYPE=ERASE — this control request
causes the screem to be erased and
the buffer to be set to nulls. The
cursor will be positioned at the
first buffer position — rowv 0,
column 0.

TYPE=SETCURSR —-- this control re-
quest causes the cursor to be posi-
tioned at the location specified by
the field SADRCURS in the SHDR con-—
trol block specified by the parame-—
ters OUTADDR and OUTLGH. See de-
scription of CHASHDR DSECT for flag
byte modifications.

TYPE=ENABINP —— this control request
allows an application prograam to po-
sition the cursor, unlock the key-
board and clear the input area in

Tae rules amd restrictions

preparation for the next input line.
The cursor position is specified by
the field SHDECURS in the SHDP con-
trol block (parareters OUTADDR and
OOTLGH). See description of the
CHASHDR DSECT for other flag byte
modifications.

TYPE=BELL -- this control request
allows the application program to
ring the alarm on the 3277. (Rlarms
is a feature and may not Le
installed, in which case this opera-
tion only causes the screen to
blinpk.)

Screen Header Control Block DSECT
Description

CHASHDR DSECT

SHDRFG1 DS X PLAG BYITE 1
SHDR¥GZ DS X FPLAG BYTE 2
SHDRZL®R EQU SHDRFGZ ZERO INPUT LINE
SHDRZLR EQU X*30°* 1 - YES

SHDRZNG ©EQU SHDRZMGM ZERO MESSAGE AREA
SHDRZHEGE EQU X*40°¢ 1 - IBS

SHDRZIA EQU SHDRFG2 ZERC BOTTIONM INPUT
* AREA

SHDRZIAE EQU X'20° 1 - YES

SHDRZIP EQU SHDRFG2 ENABLE IEPUT
SHDRZIPM EQU X*10°* 1 - YES

SHDRCURS DS 2% POSITION FOR

* CURSOR

SHDRTIN DS F TIRE BEFORE ¥EIT
* 5I0 IN NS

SHDRFRAM DS IL8

SHDRLGH

EQU *-CHASHDR

SHDRFG1 - this flag byte is set up by

TARII. User's contents will
be zeroed.

SHEHDRPG2 - this flag byte is used to

modify the action of a TCHNTRL
TYPE=SETCURS or TYPE=ENABINP
reguest.

SHDRZLN - this flag causes the line

pointed to by the SHDRCURS
field to be cleared to nulls.

SHDRZMG - this flag causes the message

area at the bottom of the
screen to be cleared.

SHDRZIA - this flag causes the bottom

input area to be cleared.

SHDRCURS - this is the position givenm in

a y,x format at which the cur-
sor is to be set.

SHDRTIM - specifies the minimum time

delay before the next write is
to be done to the screen. ¥No
screen displays will be done
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until after the given time
interval (in milliseconds) has
passed.

SHDRFRAM - this field is reserved by
TAMITI and the user?s area will be zeroed.

HTT Support for 3277

The TSS MTT suppert for the display ter-—
minals is the same as the TSS user®s sup-
port. The KTT user has use of the full
range of the device centrol commands and
program function keys. The MTT user may
also dynmamically switch into input buffer-
irg mode without application program inter-
vention or knowledge. This gives the user
the full screen edit capability of the 3277
hardware.

The HATT support currently allocates and
maintains for each MTT user a 64K {16 page)
conversational buffer. In order not to
adversely affect the application'!s virtual
storage space, these MTT user buffers are
allocated in disconnected segments using
the *"named segment®™ facilities of TSS .
The total user storage needed for MTT has
been increased by 128K (32 pages) only when
3277s are used as MTT user terminals. The
128K is the amount of space reserved for
connecting the MTT user's conversational
buffers.

¥SS_and BSS Support of the 3277

VSS/RSS support uses the same screen
format as does the normal TSS support. ¥SS
and BRSS support only syechronous input mode
and synchronous device control command
input. If the user causes amn interrupt at
any other time, ¥SS and BRSS assume that the
interrupt was an attention, and halt any
current command string. VSS shares the
task's conversational buffer with TSS. The
user must remember this and be careful
about fat® placement in the conversational
buffer support routines in TAMIT.

RSS maintains its own conversational
buffer. This buffer may be hard copied
using the RSS command string *SPRINT A°*.
This buffer contains all system error mes-
sages and SYSERRS. It is 16 pages in
length and does wrap, so that old data and
messages can be lost.

¥SS and RSS support device control com—
mands and program function keys, just like
the TSS support. V5SS and RSS each have
their own PF key tables which are separate
from the TSS tables. V¥SS has its own
separate environment status area and
changes this when a device coamand is
entered. Both VSS and RSS have hard coded
default values for the program functiom
keys (see table 4). VSS and RSS omly sup-
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port a liamited set of device commands as
follows:

1. Ax - alarm command

2. Px - all "frame"™ commands except
*frame holdr*.

3. PDx - parameter definition comxand

4. PFx - parameter functionr key
definition command.

5. PSx - parameter separator definition
command

6. REx — repeat comrand

7. Sx - speak command

8. SFx - screemn function key definition
command

9. LLx - line length definition command.

10. Mx - mode command; only mode *L*"
{line) or *P' (page) are valid
in ¥SS/RSS.

Note: The RBRE and LL commands for ¥SS and

TSS update the same field. RE or LL in VSS
will also affect the TSS displays.

VSS/RSS Display Defaults

The default VSS/RSS program function key
definitions are as follows:

PF1 =DISPLAY 3R (0) :$K (15)

PF2 =DISPLAY $R(E1)

PF3 =RUN

PF4 =DISPLAY $ID(L'E1%)

PF5 =AT &1. (X*62%) DISPLAY C'§1,82¢%;STOP
PF6 =REMOVE $AT.E1.(X'52")

SF7 =FB1

SF8 =FF1

PF9 =

SF10=FB5L

SF11=FF5L

SP12=F
(Note: PFS5 and PF6 are nrot defined for
RSS.)

The screen environement command values
defaulted are:

AY, LL255, PD&, PS,, REOO, SE, ML

IBM 2741 COMMUNICATIONS TERMINAL

The IBM 2741 Communications Terminal
consists of an IBM Selectric typevriter on
a typewriter stand. (See Figure 5.) The
stand includes the electronic controls
needed for communication with the time
sharing system. The only amxiliary com-
ponent possibly required or ased with the
2741 is a telephone-like modulator-
demodulator, or modem. If the termimal is
permanently wired to the time sharing sys—
tem, no dial-up facility is needed; merely
turning on the terminal results in communi-
cation with the computer. Imstructions for
operating the 2741 in the time sharing sys-
tem are given below. For a detailed de-



scription of the terminal, refer to the
publication IBM 2781 Communications
Terminal.

TERMINAL

TERMINAL
MODE
SWITCH

IBX 2741 Communications
Tersinal

Figure 5.

IHNITIATIOK PROCEDURE

To ready the 2741 for use with the time
sharing system, proceed as follows:

1. Check that the terminal mode switch
{on left side of typewriter stand, as
shown in Figure 5 ) is set to LCL.
This ensures that the terminal is dis-
connected fror the communications line
to the coamputer.

2. sSet the terminal power switch (on
right side of terminal keyboard, shown
in Pigure 5) to on by pressing down
the ON portiom of the switch. The red
area of the switch should now be
exposed, and the terminal is function-
ing as a Selectric typewriter.

3. Check that margin stops are at 0 and
130. The stops are visible above the
keyboard on the typing position guide.
If necessary, reset the stops by push-

ing them in, moving them to their new
positions, and releasing.

4. Check that tab stops are set at ge-
sired intervals by tabbing a line,
using the TAB key. If the settings
prove satisfactory, skip to step 7.
If resetting is needed, proceed with
step 5.

5. To clear all tab stops, move the car-
rier to the right margim by pressing
the TAB Xey and/or the space bar;
press and hold the CLR portion of the
tab control; and press the RRETURN Xey.
The tadb control is labeled CLR SET.
This and the other controls involved
are shown in Figure 6.

6. Release the tab control, strike the
space bar the desired number of times,
and then press down SET portion of tab
control. Repeat this step until tab
stops have been set for the entire
line.

7. Press RETURE key to positior carrier
at left margisn.

8. Set the terminal mode switch, on left
side of typewriter stand, to COH.

Rote: If the terminal has no dialing
facility, press the ATTEN key to begin
LOGON. Steps 9 and 10 are performed
only if the terximnal has a dial-up
noden.

9. Using the modem attached to the termi-
nal, press the button labeled TALK,
1ift the receiver, and dial the time
sharing systea nuamber.

10. vhen a coatinuous tone is heard, press
the button labeled DATA on the modem
and replace receiver.

The terminal is now operational and the
LOGON command may be entered. For a de-
scription of the LOGOH command, refer to

Command System User®s Guide or Manager®s
and Admipistrator's caide.

Keyboard Operation

All controls for the typewriting func-—
tions of the terminal, such as the line
space lever, paper release lever, impres-
siomn control lever, etc., are identical to
the corresponding controls on any IBM
S5electric typewriter and operate according-
1ly. The keyboard may be compatible with
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Figure 6. IBM 2741 Controls

that of the Selectric typewriter (in which
case the terminal is known as the 2741 cor-
respondence terminal), or it may be as
shown in Figure 6. (To work correctly with
TSS, the correspondence terminal regaires
the Interrupt Feature 4708 and the Transait
Interrupt RPQ E-40681.)

Figure 6 shows the keys and controls of
a 2781 keyboard. The numeric and special
character keys, the space bar, and the
LOCK, SHIFT, MAR REL, and TAB keys operate
in the same vay as standard IBM typewriter
keys. Note, however, that unless a specif-
ic comrmand is entered to determine the rode
(see "Specifying SYSIN Device and Character
Sets,” in this section, and Appendix 1) no
distinction is Eade between uppercase and
lowercase alphabetic (A-2) characters; they
are all interpreted as uppercase characters
by the system. See Appendix A for the 2741
character sets.

Three keys having special time sharing
functions -- ATTN, KEETURK, and BACKSPACE —
are explained below.

K1TE key

this is used to gemnerate an attentionm
interruption. It may be pressed at
any time (it canmnot be locked out),
and it will always be recognized but
perhaps not immediately. If the user
has not takem control of attention
interruptions, the system will respond
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BRTune

to one by printing an underscore, an
exclamation mark, or amn asterisk, ask-
ing for the user's next command. The
system®s response to the attention in-
terruption depends on what was happen-—
ing when the interruption occurred.
These responses are listed in Appendix
D .

RETURN key
this key causes a carrier return-line
feed and an end-of-tramsmission
character each time it is pressed.
The last of these actions, in effect,
locks out the keyboard so that it will
neither type nor print and transfers
control to the time sharing systenm.
The RETURH key is pressed to end every
line of input from the keyboard. It
is also pressed to mark a default when
replying to a syster message. The
keyboard will be unlocked whem the
system is ready for the next input
line.

BACKSPACE key

this is used to correct one or more
erroneous characters in a line. See
“Correcting a Line,” in thics section.
Backspace characters will be edited
out of the input stream automatically
and thus will not appear in the data
stored. They are transmitted, howev-—
er, and do count in the 260-character
saximum allowed for each line.



Entering Lines

The basic physical input record from the
terainal is a line. It consists of 1 to
130 characters, terminated by an end-of-
line sequence. When the end-of-linpe
sequence is transmitted, the keyboard is
locked out —— except for the ATTN key ——
and control passes to the time sharing
system.

The end-of-line sequerce is generated by
pressing the RETURN Xey, which results in a
carrier return, line feed, and an end—-of-
transmission character being tramsmitted to
the computer.

If a logical record of a time sharing
system command requires more than one line,
the hyphen key must be pressed once as the
last character of each line except the ome
that completes the logical record. (The
resulting hyphen character does not become
part of the record. It serves merely as a
signal.) The RETUKY key must still be
pressed to mark the end of each lime. For
source language continuation conventions,
see the pertinent language manual.

Note: #here limits are imposed by TsS, for
example, the 120-character text limit for
line data sets, an over-lergth record is
rejected and the user is recuested to enter
it correctly.

Specifying SYSIN Character Sets

T¥o coumands, KA and KB, allow the user
to specify the SYSIN character set to be
used. These are described in Appendix A.

Canceling Lines

If a line is to be canceled before
depressing the RETURN key, the user may
enter the "lime kill character."™ This
character, usually defined as the number
sign (#), will cause the line just typed to
be ignored if it is the last character be-—
fore the RETURN. The system will then
expect a corrected line to be entered with-
out additionmal prompting.

If the incorrect line has already been
interpreted, it cannot be canceled. The
user must then eaploy some indirect way of
rectifying his mistake, such as using the
MODIFY command, to correct data im a lime

data set. (See Command_System User's
Guide.)

Correcting a Line

A character correction character is a-—
vailable in the system. This is defined

initially as a backspace. Whenever a back-—
space occurs, the preceding character and
the backspace are deleted from the input
line. This action is repeated until no
more character-kill characters remain in
the ipput line.

Proceed as follows to correct ome or
more erromeous characters in a line that
has been typed but has not yet been
interpreted:

1. Backspace a number of times equal to
the number of characters to be
replaced, using the BACKSPACE key.
Count blanks and spaces as well as
printed characters.

2. Type in the correct characters and
continue entering the line. For exam-—
ple, to correct the wvord CHNAGE after
the letter ™E™ was just typed, press
the BACKSPACE key four times ard then
type ANGE. The result looks like
this:

CHRAGE
ANGE

NHormal Termination Procedure

The user marks the emd of his task by
entering a LOGOFF command. After this com-
sand has been completed, close down the
terminal by pressing the OFF portion of the
terminal powver switch.

Emergency Termination Procedure

If the terminal must be shut down while
the user's task is running, interrupt by
pressing the ATTN key. When the system
types out an underscore requesting the next
comnand, perfora the normal termination
procedure.

If, for any reason, the user is unable
to terminate his task, he should immediate-
1y call the system operator who will termi-
nate it for him. The user will be expected
to supply his user ID.

Error Conditionms

Table 1 shows error conditions that the
user may encounter, their probable cause,
and the corrective action to be taken for
the 2741 terminal. If some other type of
error occurs, or if the error condition
cannot be corrected, local maintenance per-—
sonnel should be informed.
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Table 1. IBM 2781 error conditions

—

Condition Probable Cause

o o uf

Corrective Action

i
{No power
1

1 fin.

i
[ =
1

b ol

L L]
|Terminal power svitch not setjCheck switch position: check that unit is}
|to on: terminal not plugged

iplugged in. i
! !

3 5

¥
|Keys do not
joperate

3

L]

|Keyboard locked out;
foff; oommunication
{broken.

line

-y - — " —
- — oo o ————— -

L ] 1
pover |If the system is mot currently ready to}

lreceive your next 1line, pause and then]
jtry keyboard again. If keys are still
tlocked, check that DATA light on data-
jphore is on. If not, communication line
thas been disconnected; imitiation proce-
Jdure must be repeated. If DATA light is
jon, check terminal power switch settikg.
IIf after a minute the keys are still
Ilocked out, try to press ATTN key. ¥o
jresponse indicates a broken coemunication|
jline; in that case, call system operator |
1to terminate the task and then inform

jmaintenance personnel.
4

- ———— - - - -

i S—

Error in typingj|Operator error.

L ]

{Use line correctiom or camcelation tech- |
Inique described earlier (if line has not |
lyet been completed by pressing the RETURN)

I

|

] fkey). If line has been completed, make |

| luse of command system capabilities to e- |

] fliminate the error. i

4 i 1
r T v -
fAccidental |Operator error. JRefer to Appendix D for results to be ex-—j|
|pressing of } | pected. Action should then be taken}
JAYTN key i Jaccordingly. |
L " 3 '

TELETYPE MKODEL 33/35 KSR

The Teletype* Model 33 or 35 KSR (Key-
board Send-Receive) comsists of a primter,
a four—row keyboard, and a control unit,
all mounted on a special cabinet. (See
Pigures 7 and 8.) No controls except those
mounted on the cabinet are needed to oper-—
ate the teletypewriter. Instructions for
operating the teletypewriter with TSS are
given below. Por a detailed description of
the teletypewriter, see the appropriate
manuals prepared by the Teletype
Corporation.

Initiation Procedure

To ready the teletypewriter for use with
TSS, proceed as follows:

*?rademark of Teletype Corporation, Skokie,
Il1linois. Terminals which are equivalent
to those explicitly supported may also
function satisfactorily. The customer is
responsible for establishing eguivalency.
IBM assumes no respomrsibility for the
impact that any changes to the IEBN-
supplied products or programs may have on
such terminals.
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1. Check paper supply. If a fresh roll
is needed, insert paper as directed in
Appendix C.

2. Press the ORIG button. The lamp
should light under the buttomn, and the
teletypewriter will be om.

3. The dial tone should not be heard.
Volume adjustments may be made with
the SPKR YOL control.

4. Dial the TSS number. A high-pitched
sound will be heard momentarily when
the connection is made.

The teletypewriter is now ready to oper-—
ate with TSS, and the LOGON procedure
begins.

Keyboard Operation

The alphameric and special-character
keys, the SHIFT key, and the space bar
operate like their counterparts on conven-
tional typewriters (except that the SHIPT



Teletypevwriter Keyboard

Figure 7.

key does not lock in the down position).
Only uppercase letters are possible; lower-—
case letters are not provided.

The control unit and the keyboard itself
also have a number of keys and controls
with special functions. These are
explained below. The following keys and
controls should not be used with 1SS: ALT
MODE, ARS, BELL, RKOT, FORM, HEKE IS, INCPT,
REST, KUB 0OUT, RU, TAPR, TST, VT, WRV.

The names and functions of special con-
trols and keys on the teletypewriter key-
btoard are showa im Table Zz.

Entering Lines

The line is the basic input record from
the teletypewriter and consists oi from 1
to 80 characters. Each line is terminated
by an end-of-block sigpal. To tramsmit an
end-of-block signal, hold down the CTRL key
acd push the key contaiming X OFF on its
upper half.

X OFF transmits am emd-oi-block sigmal
to the system; it also generates an end-of-
line sequence, thus providing a carrier re-
turn and line feed.

The teletypewriter keyboard can be
locked out only when the system breaks in
while you are typing. If such a break
signal is received, the lamp underneath the
BRK-RLS key goes on and the keyboard camnot
be used. To restore the keyboard to opera-—
tion, push the BEK-RLS key and them the K
key.

If you need more thar omne line to com-
plete a command stateasent, press the hyphen
key as the last character of the centinued
line. For source language continunation

conventions, see the pertinent language
manual.

Canceling a Line

If a line has been typed incorrectly but
has not yet been interpreted, (that is, the
end-of-line sequence has not yet been
given), the entire line xay be eliminated
as follows:

1. Simultaneocusly press the SHIFT key the
key containing the pound sign (#) in
its upper half.

2. Enter the end-of-lire sequence.

The line can now be retyped correctly.
The cancellation has no effect upon any op-
eration being performed by 7TSS.

If the imncorrect line has already been
interpreted, it cannot be canceled. You
must ther employ some indirect way of
correcting a mistake, such as using the
text editor to correct data in a region
data set.

Correcting a Line

Proceed as follows to correct one or
more erroneous characters in a line that
has beern typed but has not yet been
interpreted:

1. Press both SHIFT and keys a nusber
of times equal to the number of char-
acters to be replaced. Count blanks
and spaces as well as printable char-
acters. Keys must b2 pressed
simultaneously.
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Table 2. Teletypewriter controls and keys
¥ T
] Control 1 Function
B i
T 1 ]
JORIG JUsed to turn on the terminal ani ipitiate a dial tomne.
] 3
r L]
{CLR j{Used to discomnect the terminal from the computer.
L L
¥ L
{LCL jsed to put the termimal in local mode. In this mode, the teletypewriter can be used
1 Ilike an electric typewriter, without connection to the computer.
i 1
1 Ll
{BUZ-RLS jUsed to silence the buzzer that sounds when the paper supply is low. ‘The light within

—

jthis button will remain on until a fresh supply of paper is provided.

¥
jRotary dial
L

Usea to dial the TSS number.

1)

jOUT OF SERYV.
fbutton

I

Used when inserting paper or chamnging ribbon.

¥
|SORMAL — RESTORE

lcontrol
L

Used when inserting paper or changing ribbon.

L 1]
IBRK—-RLS button |Used to resume keyboard operation after a break signal is received. The coaputer can

jtransait a break signal to break in om the user*s transmission, and in doing so locks
jout the teletypewriter. To unlock, the BRK-RLS button is pressed.

f
JDIAL light
| |

Ll
j{Lights when dial tone tomne is present.
1-

r
IBY light
i

L
{Lights when a busy signal is received.
s

s
180 CON light
!

4
ILights when there is no connectiom, i.e., when a conmection is not established within
fspecified time.

IS

=7
ISVC 1light
i

T
JLights to indicate that some malfunction has occurred wshile a call is in progress.
Fl

¥
IPA light

L
|Lights to indicate that paper supply is low or exhausted.
L

1
IBREAK button
'

L]
lUsed to generate an attention interruption.
)

¥ L}
JSPKR VOL control (Used to control volume of teletypewriter loud-speaker.

F
{Red light
i

L]
JLights to indicate that only six to eight more characters can be typed before erd of

jlire. This serves the same function as a warning bell on a standard typewriter.
|

|

JCTRL key
I

I

}
jUsed in combination with a key whose non-printing function is indicated on the upper
jpart of the kxey top. For exaaple, CTRL and X OFF must be pressed simultaneously to

Isend an end of block signal.
1

L
| ]
1LOC LF key

-

w
a-_~“-_“*a_“_A-a__a_a_l“__a-_ﬁu_“_¢~_"_—¢_¢-¢_.

v

JUsed to cause line feeds at the teletypewriter without signaling the computer. Lirne
Jfeeding continues as long as this key is depressed.

"

<+ (leit arrow)

L
}JU0sed to cancel lines or to replace erroneous characters. See "Canceling a Line® and
{"Correcting a Line."

I
& +
1TAB |0sed for horizontal tabulation. Must be pressed in combination with the CTEL key.
[} 'l
T T
JLINE FEED key jidsed to aove the paper up ome or two limes, according to the lime space setting, each
t jtime it is pressed.
i F
L4 1]
IRETURH key lJUsed to return the printing element to the left margin.
L
1 3 L
tX OFP JUsed to send an end-of-block character and end-of-lime segquence to the computer. Must
] Ibe pressed in combination with the CTRL key.
i i
L] L
JEOT {Not used. Warning——-if depressed with CTRL, will disconnect tersminal from CPU.
1

k

¥
ILOC CR key
1

-k o oy oy o rn i s - s ey . - —

L

JUsed to return the printing element to the left margin, without seanding a signal to the
|computer.
4

F
JRERPT key

j0sed in combipation with another key, causes repetitiom of the character printed until

jthe character key is released. Valid for printable characters only.
4

L]
] (right bracket) |This is the uppercase character on the M Xey. In TS5S, it is the equivaleat of the

junderscore, which the teletypewriter lacks. Thus the right bracket will be printed
)Jwhen other terminrals would print an underscore proapting for a command. (In this case
fthe bracket will be followed by a left arrow, the teletypewriter's equivalent of the
f{backspace.) The right bracket is also used as the break character for commands while
jentering data for the text editor; the underscore is the break character om the other

lterminals.
'

e s ot s ot o b -

o o W — o g

# (pound sign)

LA

IThis is the line-kill character. Entering it as the last character of a line, followed}
}by an end-of-linre sequence, cancels the line.
H

3

pL



Pigure 8.

W Be =

Teletypewriter Control Unit

2. Type in the correct characters and
continue entering the line. For exam-
ple, to change PRESANT to PRESENT af-
ter the "I" has just been typed, enter
< three times, and then type EXT. The
result looks like this:

PRESANT ¢<44ENT

Sormal Teraination Procedare

You end your task by entering a LOGOFF
command. After this command has been com-
pleted, close down the teletypewriter by
pressing the CLR button on the comntrol
unit.

Emergency Termination Procedure

If the teletypewriter must be shut down
vhile your task is rumnning, interrupt by
pressing the BREAK button. When the system
types out a right bracket and left arrow
requesting the next command, perforn the
norsal terainatiom procedure.

If for any reasom you are unable to ter-—
ainate your task, call the syster operator,
who will terminate it.

Brror Conditions

Table 3 shows error coanditions, their
probable cause, and the corrective action
to be taken for the teletypewriter. 1IE
some other type of error occurs, or if the
error condition cannot be corrected, infora
local maintenance personnel.
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Table 3. Teletypewriter error conditions

T 13
|Error Indication|Probable Cause
i 1

-
|Corrective Action
3

L] ¥ L
}Buzzer sounds; |Low or exhausted|Press BUZ-RLS button to silemce buzzer. Lamp will

|BUZ-RLS button |paper supply.
Jlights; PA ligat]
lis on 1

& -

Iremain on until new paper supply is inserted.

jnew paper as directed in Appendix C. Press CLR

fbutton to release BUZ-RLS button.

- -

—— ke

Insert

L4 1 ]
IBY light is on |}susy signal.
1 !

L 4

L]
|Press CLR button to turn off teletypewriter.
jitiate teletypevriter after waiting briefly.
1

Rein-—

¥ L

|80 CON light is iConnection has
jon jnot been

1 lestablished.

L)
IPress CLR button to turn oif teletypewriter.

jReipitiate teletypewriter after waiting briefly.

i S—

L L]

ISVYC light is on |A malfunction
jhas occurred,
jwhich demands

jservice.
i

-——

L]
jContact maintenance personnel.

[ SPRRIERPY SR S —

L ]
JDIAL light is jDial tone is
jon |present.

3

¥one. This is not amn error indication.

b s o ooy oy o

L

L \i

JORI6 light does |Lamp failure;
|not come on jno power

L
1If keyboard operates, the lamp failed. Continue
foperations. If pover is off, contact maintenance

Jpersonnel.
3

L g
IError in Operator e€rror.

¥
}|Use line correction or cancellatiomn technicue

— s vk W o ome ok s won e P v — -

i
t
!
jtyping 1 jdescribed in preceding pages if line has not yet been
1 I tended by end-of-line sequence. If lime has been !
| fended, make use of coamand language capabilities to |
! ! feliminate the error. ]
L 1 1 i
L] L L] R
JAccidental j|operator error. JRefer to Table 1 for results to be expected. Action}
jpressing of i }should then be taken accordingly. f
JBREAK button | | }
4 1 1 ']
 n T T v
JKeys are locked |The system has |[Press BRK-RLS button and press the K key once to |
jand will not Jlocked out the |restore the keyboard. }
joperate | keyboard. I |
F + + —
jPrinting faint (Worn ribbon. }Replace teletypewriter ribbonr as directed in i
|
3

|Appendix C.
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SPECIFYING SYSIN CEARACTER SETS

Two commands are used to specify the
mode of character set tramslation for impat
to the systen:

KA - specifies that the full EBCDIC
character set will be used durimg
keyboard imput.

KB - specifies that the lower-case alpha-
betics (a-z) are to be translated
into their upper-case EBCDIC intern-
al equivalents (A-2), and that the
characters @ org, # or », and $ or
!, are to be tramslated as @, #, and
$. This tramslation is tersmed
®folding.® Thus, to store a capital
A, the user may enter either an
uppercase A or a lowercase a.

Wher the user initiates a comversational
task, the system assumes the KB mode of
translation. The KB mode remains in effect
until anmother SYSIN character set command
is issued. W®hile KB mode is in effect, the
system accepts the lowercase letters and
translates them into their uppercase equi-
valents. This eliminates many of the
shifting operations that would otherwise be
required for entering commands, source sta-
tements, and data. It also eliminates two
of the most frequently made errors related
to shifting: £failure to shift to uppercase
for letters and forgetting to shift down
for numbers.

APPENDIX A: TSS CHARACTER SRTS

If a user operating in KB mode desires
the full EBCDIC character set, he must
issue a KA command to change the mode of
translation. A typical situation in which
this might occur is illustrated below:

(Assume the user has logged on.)

User: data testa,i
S,0: 100 this data will be stored in
uppercase.
S,0: 200 THIS DATA WILL BE STORED IN
OPPERCASE.
s,U: 300 %Xend

User: ka

User: DATA TESTB,I1

S,0: 100 this data will be stored in
lovercase.

S,0: 200 THIS DATA WRILL BE STORED IN
UPPERCASE.

S,0: 300 XEAD

Note that the KA coamand must be issued
before the DATA command.
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Table 2. 1IBH 3277/2781 character set

Notes: 1. 3277 only-
2. The plus—or-ainus sign on the 2741 correspondence terminal is tramsiated
into the logical-or, or vertical bar.

3. ¢ on the 3277 and « on the 2741.
4. The degree sign on the 2731 correspondence terminal is translated into the
less—than sign.

¥ L] v v Ll
1 Lovercase {f EBCDIC Eguivalent | Uppercase | EBCDIC Equivalent
} Graphic Character | {Hexadecimal) | Graphic Character | {Hexadecimal) i
18 ¥ | i | 4
¥ LA L ¥ ¥
] - ] 4B 1 -~ (Note 1) } 5k ]
] 4 1 SB ] ? ] Sa 1
I . ] 6B ' | (Note 2) 1 qF '
} } —+ } 4
I t 4 1] 78 1 > 1 6E ]
] [ ] [ ] 7C ] (Note 3) | 4a L]
| 4 ) 50 ] + 1 4E 1
F § + } —4
| - { 60 ! - | 6D i
i / I 61 ! ? i 6F |
] 0 | FO 1 ) i 5D 1
} + $ -4
I 1 I F1 I = 1 7% i
] 2 [] F2 ] < (¥Note 4) | ac [
1 3 4 F3 ! H ! 5B i
} + + t = |
1 4 1 F4 I H 1 A |
i 5 1 F5 ] % 1 6C i
| 6 1 F6 ] . ! 7D |
F ] t 4 —+
] 7 1 F7 1 e 1 7F I
] 8 ]  £:] ] * 1 5C i
| 9 i F9 ] ( 1 4D i
} $ ¥ —
] a ] 81 ] A ] c1 ]
] b i 82 | B i c2 i
1 c 1 83 1 C 1 c3 1
{ \J —+ -4
] d 1 38 ] D [} ca t
} e 1 85 I E L] c5 1
{ £ f 86 [} F 3 C6 ]
2 + + + -4
{ g 1 87 i G | <7 L
] h 1 88 ] - | [ ] c8 ]
1 i ! 89 [ I 1 cs i
k —+ + } -4
1 3 ! 91 ! J i D1 1
1 k 1 92 § K 1 D2 '
! 1 i 93 1 L 1 D3 )
I + { i —
i I 94 ] M ] D4 1
I n \ 95 i F | t DS i
i o I 96 [ o | D6 i
| + + + }
! P i 97 1 P I p7 |
1 q i 98 ! Q ! D8 §
] r ¥ 99 1 R | DS [
} + + + 4
' s 1 2 1 s } E2 t
| t i A3 I T | E3 }
1 u | Al ) g ) EY4 )
F + + -+ -
! v I A5 | v | E> 1
I L | A6 | L | E6 i
i x | A7 i X i 7 )
| B 3 i b i
L L] L) L] ¥
Y H A8 ] Y ] ES8 i

z ] A9 ] Z 1 E9 1

blank 1 40 1 blank } 40 |

A A i ‘=

!

i

t

!

|

1

3

Pu A ey W . W - —
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Table 5. IBE 2741 function codes

¥

~ 3
i Function Characters ! EBCDIC Egumivalent
] 1
L L
{TAB ] 05
ISEIFT (up) ! 363
JSHIFT (down) ] 0612
) BACKSPACE i 162
{RETURN (new line) [ 15
|LINE FEED 1 25
JBYPASS (stop prinmter) } 24
JRESTORE (start printer) I i1
1 37
1

JEOT (end of tramsmission)?
L

]1This character is used by TSS for tramslation but is not kept in lines entered from

} terminal.

12This character is used by TSS to delete and replace characters in an input line; this

| character is not retained in lines entered froa terminal.

]3 This character is nonprinting; usually originated automatically when transaitting

} froa 2741 terminal.
[}

b oy W ot - W - ——— o —— )

Table 6. IBN 3277 function orders

] Punction Orders

EBCDIC Rguivalent

¥
jStart field (SF)
|Progras tab (PT)
L §

jor wny wwn oy wus

1
05

e o b

Table 7. Teletypewriter tunction characters

IRot uwsed with TSS.

r L B 3
i Teletypewriter Key 1 ] ]
} {Used With CTRL Key) | Translated To | Function }
F + t 4
i EOT i oy { PURCH OFF? 1
] DCaA ' 17 | Idle, ¥ot Used?} 1
i PN i 38 | PUNCH ON1 |
] TAPE ON ] 34 | PUNCH ON3 ]
1 LF I 25 } LINE PEED 1
| ACK ! 2E | Nonel )
] X ON ] 11 | Nonel i
[] WRO } 2D | Nomnel 1
] CR | 0D ] Carrier Return 1
] X OFF ! 13 ! Transmitter Oif (EOB) [}
} BEL ] 2F j cuo32 ]
] - ] 16 } Backspace ]
% i 1 | %
| I
L ]
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Teletypewriter character set

8.

Table

i

3

¥
| TTY 6raphic |} Stored As | EBCDIC 6raphic]

1

il
Stored As | EBCDIC Graphicl|

L

} TTY eraphic |

3

1"!""3"""!“c‘""""i’!‘!‘“!"""“ll.-"l"“l!""l‘-""l""'-g

BoM Y oM™ o M A mom 0 N N KPR PBEB MM NS ™ N M NV N0 O

pr S e e W T G S A G e SN RGP YW A gmp G T caw S SES GED WS AT S SR G G e S G WS GEh G CER WO GNP G SR e GV GER SR S N e Wy FER G W GDR MmO N GR GV Gme ey v

N o M~ ® 0 = N M =2 WV W M 0 N M ¥ NV OO " NMoE O OO
VL L L VUV LU A a a a a&a A a a a N M N M M KN KMo R P koM N e M

o o - — e G- A S W RS N NS WOw UPW WEn G GNP M Wwe NN m A Wy W N G S S g R S g W AP s We (U S GG SR DS WD SUR guh W NS G e SN s SO e G e A g W 2

P Mmoo M M =R H MO N QO s P R oMH N O ™ N Mg AN O N0 O

i e . B R a- R G S G SR GD M G T SN GER e S GG S SR SN Smm e W N WD e W SPT GUN G SN GED SN SR N e SIS GND e H0N GED W S AU T G- G TR VI G S G S W G S ——

[o o G e S - - — G G W g SR e S GE G S G W G S G G A D G G ST G G G NS S G o G e T S50 G e M - W W S - o oy

N oA

blank

e o G g S . RS S G Gmm R (SN SR IR SN MGW G Dw IR SN S WS WS SN SN RS SN GED PE TR GG e N G GIe QP WS G ST GRS G WIS SR ven e que e SIS GUR ST GED SNy G NS GRe S G G . S ——

™ (=] a M M M LU N U =M o A M M 4 A LU O A M N N O« M AQ - @& = N M o
~ k4 £ T R Y- T Y D S T D U . B D Y- SN, BT R Y- RV BT B LA . Y 7. D Y- B V- I 5 R & R S B 4 |

[ o e A v G W G W —_—— A w. G P, W G G s W G S S G GYR GNP WA N SR Y G Ghe SN GER G S N W GED mn S WS W S G G S SR S wem S —————

- L]
e O L O L e e N M mo@m U A

3
blank

o o -

S W G B G S S G — e . - WP Gy W YO G W SN WGPPSR N wfp WS GV SIS @ UGS GUE SN G SES N S Sn GED SN GUR A G G GER Sun BN G RGNS Gmn SR N G WS G e ol

} 3the right bracket (]) is the uppercase

|} shifted character on the "M™ key.

| shifted character on the "K" key.

12 The backward slash (\) is the uppercase
|2The left bracket ([) is the uppercase

| shifted character on the "L" key.
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APPEEDIY B: 3277 SCREER COBNARD SUNMARY

Screen Command Summary

L L L
IConmnand {Punction I
L "l 2
o ¥ i
1A (YN} } {sound{don*t sound} alarm on input request !
JCC{Y|¥|D} |} {obey]lignoreldisplay} carriage coatrol character ]
ICFr ¢ j1fix cursor at row "r"™ colsun "c¥®; blank is reg®d |
L 'y 5
¥ v —4
ICPr c jteaporarily move cursor to row "r® colmun ®c"; blank is req®'d |
IDQ jdisplay current buffered input queue ]
|FP{PIB}n[L] jframe {forwardjback} {"n" pages|®™a™ lines} I
He i -4
v L3 1
IP{(R|L}n jframe {rightjleft} ™a” colmuns ]
IFE thold current frame until released 1
1P Irestore latest output frame 1
L 3 '}
|} T s
B {N} Y]} j fhaltjdon*t halt} at end of page 1
1I{BI1M} jinput area is fat bottom|beneath output} I
II{CIR} Jinput area is {cleared]repeated} [
L L ) ]
e LB Il
1I1{SiD} Jinput is {saved|not saved} in buffer i
ITI{VII} jinput is {visiblelinvisible} 1
jILln Iset input area length to "n"™; 79 to 239 |
[ . L b}
B L 1
JLLn jset line length to "a"™; 1 to 256 [}
IM{B|L|P} Joutput mode {bufferjiinelpage} )
I8 jturn on/off number scale (flip-flop) i
4 4 ]
| L] L
1N {110} Jnumber scale is {input-fixed|output-floats} ]
§NP jstart a new page i
|OF{YIN} | {force}jdon't force} output after imput [}
L 1 .
¥ L i
{PDx |*x"™ is PF key parameter definition character )
|PFa=string |string associates input ®string® with PF key "n®™ |
{PO lpop {restore previously pushed} environment }
— i -
¥ LB 1
§PSx {"x"™ is PP key parameter separator 1
fPu lpush {save) current screem environzent I
IREn Jrepeat ™n" lines from previous page 1
L ) 1
¥ 1) -
IRPFx Jrelease PF key "x" for application use. I
1S{E}D} | screen messages in {English|]German} ]
|SFn= Istring associates screen commands with PF key "n”" |
I's 1 3]
¥ L] 1
|TLn jdelay "a"™ milliseconds ir line aode }
1 TPn jdelay "n"™ milliseconds between pages if "HN®"™ is active ]
J WSEx }"x" is to be the "™response required" character i
L A 1
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APPENDIX C:

TELETYPRWRITER MAINTENANCE

INSERTING PAPER

To insert paper im the teletypewriter,

proceed as follows:

1.

10.
11.

32

If BUZ-BRLS and PA lamps are lit and
buzzer is sounding, press BUZ-ELS but-
ton to silence buzzer. Press OUT OF
SERV. Dbutton.

Raise cover.

Bove paper release lever back, lift
the paper fimgers, and pull the paper
out from under the platen.

Lift out the used roll.

Reaove the spindle from the core of
the used roll, imsert it in the new
roll, and place the new roll in the
machine with the spindle in the
spindle grooves. Have the paver feed
from underneath the roll.

Feed paper over paper straightemer
rod, down under the platemn, and up be-
tween the platen and the paper
fingers.

Pull paper up a few inches beyond top
of platen. Straighten the paper and
then lower the paper fingers onto the
paper.

Bove the paper release lever forwvard.

Note: When imserting paper, do not
disturb the rikbon or type box latch.
After paper is in place, check that
ribbon is properly threaded through
ribbon guides and that type box latch
has not beemn disemngaged.

Lower cover, making sure that end of
paper feeds out through top of cover.

Press CLR button.

Turn NORMAL-RESTORE control to RESTORE
position until a dial tome is present.
Allow control to return to NORMAL
position.

CHANGING RIBBON

To change the teletypewriter ribbon,

proceed as follows:

1.

2.

3.

10.

11.

Press OUT OF SERV. button if tele—

typevwriter is on.

Raise cover.

Lift the ribbon spool locks to a ver—
tical position and remove both spools
from their ribbom spool shafts.

Remove the ribbon from the ribbon rol-
lers, ribbon reverse levers, amnd rib-
bon guides.

Unwind and remove the old ribbon from
one of the spools.

Hook end of new rilkbon to hub of empty
spool and wind the ribbon until the
reversing eyelet is on the spool. If
the ribbon does not have a hook at the
end, use the barb om the spool to
pierce the ribbon.

Replace spools on the ribbon spool
shafts, making sure the spools are
Gown on the shafts and that the ribbon
feeds fromr the outside of the spools.
Tarn the ribbom spool locks down to
horizontal position.

Thread ribbon forward around both rib-
bon rollers, through the slots in the
ribbon reverse levers, and through the
ribbon guides. Take up slack by turmn-
ing the free spool. Check that
reversing eyelet is still between
spool and reverse lever.

Check that type box latch was not dis-
engaged, ther close cover, making sure
paper feeds out the top.

Press CLER buttor.

Turn EORPAL-RESTORE control to RESTORE
position until a dial tone is present.



APPENDIX D: ATTENTION INTERRUPPION RESPONSES

3277/2741 Attention Responses

r RE v

|¥hen the ATTENTION key | ) ]

lis pressed, the system | L] ]

lresponds with one of 1 |

jthree condition symbols:|! (to denote the {* (to demote the |_ or user's

] tinterruption of Jinterruption of Jcommand prompt

[} Jnonprivileged lan unfinished, | (to denote the comple-
] jprograas or Iprivileged coamand |tion of a program or
|By these actioans, the jconmands) }string) jcommand string)

juser calls for the

| system reaction listed
Jin the block under the
Jcorresponding condition

ﬁ---'-—
- —— - — -
b —— o —

.JL.-._-J.__._._.4....—_.4-—.-.—..—-.__.._._—-4

Jsyabol:

1

|By issuing the | the curreat user fthe most recently interrupted user program
|GO cosxmanG... jprogram is resured |Jis resumed and intervening command strimgs
I ) Jare canceled

L L " ]

¥ L] L] L

|By issuing any jthe command is Jthe command is Jthe comaand is

] syster command... |executed lexecated and the lexecuted

! i lcurrent command )

! ! Istring is canceled |

L L '] 1

¥ L] v L

IBy pressing: {the current user {the current coxmand |{the systea prompts
JRETUEN key (2741)... jprogram is resumed {string is resumed jthe user to enter a
|ENTER key (3277).-.. 1 i jcornmand

IS i L 3

L ] L] LB L]

|By pressing: jthe system returms |jthe system returns |the system prompts the |

JATTENTION key (2741) ... lan exclamation pointjan asterisk (nothimgjuser to enter a command|
IRESET & PAY (3277)... } (nothing is changed))is changed) 1
1 L

- ]

.

{¥ote: If the user creates his own attention interruption handling program by means of
Ithe AETD macro instruction or the USAYT macro instruction, the responses will be as he
jprescribes.

R L ]
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=
:

In this index, 93277® refers to the IBE
3277 Display Station, ™2741" to the IBM
2781 Comaunications Terminal, and “TTY" to
the Teletypewriter. All references are
within plus or minus omne of the indicated
page number.

action keys &
ALT NODE key (TTY} 23
AES key (ITY) 23
arrow keys 3
asterisk, response to attentioan
interruption 33
asynchronous input 6
asynchronous messages 7
attention interruption
(TTY) emergeacy termination 25
(2781) 20
emergency teraination 21
responses 33
ATTE key (2781) 20
audible alara 7

BACKSFACE key

(TTY) 24

(278%) 19-20,21
BELL key (TTY) 23
BKEAK batton (TTY) 23,28,25
BREK-RLS key (TTY) 23,24
buffer, conversationai 1
BUZ-RLS key (TTY) 24,26
BY light (TTY) 24,26

canceling lines

(PTY) 23

(3277) 14

(2781) 21
carriage control characters (3277) 16
character-kill character

(PTY) 24
{2781y 21

character set and SYSIN device
specification 21,27-28

TTY character set 30

2781/3277 character set 28

274173277 function characters 29
CLEAR key &
CLR batton (TTY)
CLR SET (2741 19
colusn nuaber 3
continuing lines

(TTY) 23

(3277) 14

(27471) 21
conversational buffer 1
correcting lines

(TPY) 23

268,25

3a

(3277) 15
(2741) 21
CTRL key (TTY) 28

DATA button (modem) 19
data input keys (3277) 6
dced character 10,12
DEL key &
device control commands 7,10
device support routine (see DSR)
DIAL light (TTY) 28,26
display environment changes
permanent 13
temporary 12
DSR 1,6,10,16

DSR tramsparency mode 16,17

editing, full screen 15
editing keys 3
emergency terminatiom procedure
(TTY) 25
(2741) 21
end-of-block sigmal (TTY) 23
ENTER key &
entering lines
(TTY) 23
(3277) 114
(2781) 20,21
EOT key (TTY) 23,28
ERASE EOF key 10
ERASE INPUT key &4
error conditioms
(TTY) 25
(2781 21,22

exclamation mark, response to attention

interruption 33
executing screen coamands 12

fields (3277) 1

PORM key (TTY) 23
frame number 3

full screen editing 15

HERE IS key (TTY) 23

hyphen, as continuation character
(TTY) 23
(2741) 21

INCPT (TTY) 23
initiation procedure
(TTY) 22
(3277) 14
{(2741) 19
input area 2
input buffering 6



INMODE=W 6
input record
limits for TTY 23
limits for 2747 20,21
limits for 3277 2,8
IXS HODE key 4
interruption, attention (see attention
interruption)

KA, KB commands 21,27
keyboard operation
(TTY) 23
3277) 3
(2781) 19

LCL key (TTY) 24
left arrow (TTY) 28,25
line continuvation (see continuing lines)
LIHE FEED key (TTY) 28
line-kill character
{TTY) 23,23
(2781) 21
line space lever (2741) 19
LOC CR key (TTY) 24
LOC LF key (TTY) 24

paintenance {TTY) 32

margin stops 19

message area 3

messages (3277) 6,7

modem (2747) 19
mrodulator-demodulator (see moden)

nazxed segaernt 18

NO CON light (TTY) 24,26
normal termination procedure
(TTY) 25
{2731 21
NOCRMAL-RESTORE control (TTY) 24
null characters 1,3
nusber sign, as line-kill character
(TTY) 23,24
(2741) 21

ORIG key/light (TTY) 22,24,26
OUT OF SEEV. buttor (TTY) 24
output area 2

PA light (TTY)
page number 3
paper imnsertiom (TTY) 32

24,26,32

PA1 key &
PAZ2 (CHCL) key &
PF keys 4,11

PF keys, defining 10

pound sign, as line-kill character (see
number sign, as line-kill character)
program function keys 4,11

EEPT key (TTY) 24
RESET key 3
responding to attention interruptions 33
RESPONSE REQUIRED message 7
REST key (TTY) 23
RETURN key
(TTY) 28
(2781) 19-20,21
ribbon, changing (TTY) 32
right brack (TTY break character) 24
RJE work station 19
BRSS 18
KUB OUT key (27Y) 23
RU key (TTY) 23

SCPFx names 13

screen commands 7,10

screen commands, executing 12
SCSPx names 13

SCx names 13

space bar (3277) 3
SPKR VOL coantrol (T7TY)
SVC light (TTY) 24,26
synchronous input mode 6
synchronous messages 6

SYSIN devices ard character set

22,28

specification
(3277 27,28
(2781) 27,28

tab stops (2741) 19

TAB key
(ITY) 24
(2781 19

TALK button (modem) 19
TAMII macro support 16,17
TAPE key (TTY) 23
teletypewriter 22-26

character set 30

maintenance 32
terrinal mode switch (2741) 19,20
terminal power switch (2741) 19
termination procedure (2781) 21
TEST REQ key &
TST key (TTY) 23

underscore, response to attention
interruption 33

v¥ss 18
YT key (TTY) 23

WRY key (TTY) 23
X OPF key (TTY)

23,24
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