BELL TELEPHONE LABORATORIES
- INCORPORATED -

Pl ]
N

SUBJECT:

Standard Escape Sequences for Bell ‘DATE: FEB’S 196 '

System Data Terminals - (Revision) -
Case 39065 ) | _ FROM: D, A. Kerr

MEMORANDUM FOR FILE

ABSTRACT

-

This memorandum supersedes the earlier memorandum on the same
Subject dated October 24, 1907. The changes are as follows:

1. The detailed structure of the basic escape sequence
doctrine has been modified. The new structure is
consistent with a more recent position of the USAST
group working on code extension standardization.

2. Certain errors in the list of specific sequences
already assigned have been corrected.

The USA Standard Code for Information Interchangs (ASCII)
contains a ‘character known as Escape, whose purpose is to
S8erve as a prefix to saquences of characters used to repre-
sent additional control functions. This memorandum recom-
mends a standard doctrine for the utilization of such se-
quences in general-purposs Bsll System data terminals, and
makes specirfic a@ssignments for certain functions which are
to be introduced in the immediate future. The relationship
of this doctrine to the work in the fleld of the USA Stand-
ards Institute is also describved.
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' MEMORANDUM FOR FILE

(This memorandum supersedes
dated October 24, 1967. It

the memorandum of the same title
preoents a revised "intermediate-
final partition" for Escape sequences which is consistent
with a more recent position of USASI Task Group X3.2.4 in
their work on the standardization of code extension, and it
corrects errors in the 1list of specific sequences presented
on page 4 of the original memorandum. This memorandum is,
however, complete, and may be utilized without reference to
the earlier document.)

Introduction

In the development of the USA Standard Code for Interchange
(ASCII), decisions were made as to the number and nature of
It was recognized, however,
that the repertoire provided in the standard code would not be
adequate for many specific applications, applications which

however could benefit from a high
with ASCII. For this reason, the
one control character position to
whose current standard definition

Escape - A control character

extension (supplementary characters)
eral information interchange.

character itself is
interpretation of a
tiguously following

degree of code conformity
develorvers of ASCII devoted
the character Escape (ESC),
is: .

intended to provide code
in gen-
The Escape

a prefix affecting the
limited number of con-
characters.

In any given data system, or
systems, it 1s attractive to
standardization of the usags
though the control functions

arfangement of interrelated

establish a certain degree of
of such escape sequences, even
thereby provided may be highly

specialized -and limited in their realm of interchange.
Prominent among the justifications for such standardizatlon

is the need for any code-sensitive dsvice which may be exoosed
to an escape seguence to be able to isolate the sequence; that
is, to be able to ascertain its length in order to suppress
any interpretation of the individual characters of a sequence,
since such characters taken individually loss their normal
meanings. :



In order to investigate the criteria for the establishment N
of a Bell System standard doctrine for the use of escape
Sequences, meetings nhave been held periodically since 1962
among various interested parties from BTL, Teletype, and
AT&T. Recently, a BTL-Teletype ad hoc group has devised such
a doctrine, which is presented below. It supersedes the ear-
lier version described in the memorandum of Cctober 24, 1967.
The principal participants in the ad hoe group were Mr. D. A.
Kerr of BTL and Messrs. F. D. Biggam, J. B. Booth and D. E.
Huffman of Teletype Corporation. It is recommended that,
wherever practical, requirements for the use of escape se-
quences in Bell System data terminals should be devised pur-
suant to this doctrine. .

Standard Doctrine

This section will briefly define the standard doctrine.

Control functions not already suitably represented as a -con-
trol character of ASCII should each be represented by an
escape seqguence. )

An escape sequence consists of the following components, in
the order given:

1. The ASCII character Escape (ESC).

2. Optional) Some number of intermediate characters.
see below)

3. One final character. (see below)

-Thus, escape sequences may potentially be of any length from
two characters on. ‘ -

. The intermedliate character(s), if used, are always chosen
from column 2 of the ASCII code table. They comprise SP (space)
and a number of "special symbols".

The final character is always chosen from columns O, 1 or 3
through 7 of the code table, potentially comprising the lower-
and upper-case alphabetics, numerics, many special symbols,
and the control characters. There are, however, restrictions
on the use of certain control characters, as follows:

The followihg control characters shall not be used:

NUL DLE ’
SOH NAK .
STC SYN
ETX ETB
EOT - CAN
* ENQ SUB

ACK ESC

O -

A et g < e
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Use of other control characters should be made only with
adequate caution regarding possible anomalous behavior
should the seguence not be properly identified as such.
DEL (Delete) should also not be assigned in a sequence.

Since all final characters have b7b6¥01, and all intermed-
iates have b7b6=01, the duration of an escape sequence can

easily be delineated as commencing with ESC and extending
- through the next character in Wthh b7b6¥01 Should a

second ESC inadvertently appear 1n a sequence, it should be
deemed to end that sequence (since it is a final character),
and initiate a new escape sequence.

In terminals which include code-sensitive devices such as
printers, arrangements should be made to prevent the terminal
from responding to any of the individual characters of an
escape sequence, whether or not the specific sequence 1s
itself recognized for action. This can be done by identify-
ing the lenvtn of the sequence in accordance with the rule
above, and taxlnd aopvoorlate action for this duration, such
as:

- Diverting the characters of the sequence from the
- printer or other code- sensitive device.

- Placing the printer in a condition where 1t will
not print, space, or respond to individual control
characters.

It should be noted that the "non-print" condition implied by
the latter method should not be confused with a "non-print"
.onditlon imposed upon a printer to suspend printing while

leaving the printer's stuntbox operative. In thils latter
state, individual control characters not associated with
printing continue to be recognized, while a printing-related
function indicated by an escape sequence must be ignored.

Specific Assignments

The following specific assignments have been made by the
ad hoc group for features planned for introduction into Bell
System terminals in the near future: :

ESC 1 HT Set

ESC 2 HT Clear

ESC 3  Print Red (or alternate graphic presentation)!
ESC L  Print Black (or normal graphic presentation)
ESC 5 VT Set -
ESC 6 - VT Clear

ESC 7 Reverse Line Feed

ESC 8 Reverse Half Line Feed

ESC 9 (Forward) Half Line Feed



-4 -

ESC : Local Copy Off (FDX)
ESC ;3 Local Copy On (HDX)

USA Standards Institute Activities

USASI Subcommittee X3.2, Codes and Input-Output, through 1ts
Task Group X3.2.4, Code development, have been studying the
standardization of escape sequence matters for over five
years. A "proposed USA Standard Escape Sequence Procedures”
has been submitted for letter ballot at the X3.2 level. A
copy is attached. The proposed standard procedures are pre-
cisely consonant with the recommendations of this memorandum;
however, no specific sequence assignments are included. How-
ever, there are still a number of critical and fundamental
issues yet unresolved, and as a result the future course of
this work is hardly clear. Prominent in the issues requiring
clarification are:

- How should the use of escape sequences to represent
additional functions be related to their direct
representation in an 8-bit, 256-character code, 1if
such a standard code were to evolve? {A proposed
partial answer to this question 1s offered in the
attachment. )

- Should certain functions be assigned standard
sequences by the Institute, and how can this be
administered? ' '

- How does the use of SO (Shift Out) and SI (Shift In)
relate to the use of ESC and to the relationship
between 7- and 8-bit codes?

Extensive discussions are underway between BTL and Teletype
members of X3.2 and their fellow members from other companles
in an effort to determine what course of action seems most
likely of acceptance by all concerned. It is, however, im-
possible at this- time to predict the direction which this
work will take or the length of time before a clear directiodn
will emerge. .~ :

The basic principles of the doctrine proposed in this paper
has borne up under extensive scrutiny both within the Bell

. System and within X3.2.4, and its adoption by the Bell System
at this time seems entirely warranted. Success by us in its
utilization may further aid its continued progress down the
road to acceptance as an industry standard.

HO-3142-DAK-MR D. A. KERR

Att. .
As above ' e
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(This foreword is not a part of the USA Standard Escape Sequence
Procedures for 1Tse With the USA Standard Code for Information
Interchange, X3...)

The USA Standard Code for Information Interchange (ASCII -
USASI X3.4-1967) provides coded representations for a set of
graphic and control characters having gencral utility in

information interchange, In some applications, it may be desirable .

to augment the standard repertoire of characters with additional
graphic symbols or control functions.

The Code includes several special characters intended to
facilitate the representation of such additional symbols or
functions, a process known as code extension. Although the
basic nature of code extension - providing for encoding of
information beyond the standard - limits the degree to which

it may be standardized, there are advantages to adherence

to certain standard rules of procedure. These advantages
include: minimized risk of conflict between systems re-
quired to interoperate, and the possibility of inciuding advance
provision for code extension in the design of general purpose
data handling systems, '

The standard procedures presented herein for the use of one of
these special characters (Escape) were developed after extensive
study of various potzantial applications and of trends expected

in system design.

This standard was approved as a USA Standard by the United
States of America Standards Institute on

Suggestions for improvement gained in the standard will be
welcomed. They should be sent to the United States of

America Standards Institute, 10 East 40th Street, New York 10016.

™"

o~

o7/
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USAST Subconmittee %3.2, Codes 2nd Input-Output, through —
which the standard was developed and processed, had the B 3
ship at the times of approval: . ~

following member
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- ’ 3 T ) X302.4/23S
. _ . December 12,
The following meihers of USASI T k Group X3.2.4, Code
Developmant, participated in L velopnen» OJ this
standard: _ . . . ;

It should be racognize d that alth ugl ¥3.2 and Y% 2.4
merbers are variously affiliated, work on 2 USAS3I Sub-
conmitt:: or Working Greuy is achieved priwmarily on an
individu 121 and exparience basis. ' .
T 2 . )

1967
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- USA STANDARD
ESCAPE SEQUENCE PROCEDURES
FOR USE WITH

THE USA STANDARD CODE

FOR INFORMATION INTERCHANGE

‘1. Scope

This standard specifies a set of procedures
for the representation, by sequences of
ASCII* characters, of graphic symbols or
control functions not directly represented

" in ASCII which may be required fora
specific application or system.

* USA Standard Code for Information Interchange



2.1

2.2

2.3

2.4

2.5

3.2
3.3

3.4

3.5
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2. General

The Characters provided in ASCII for code extension
purposes are: :

©

SO Shift Out

SI Shift In

ESC Escape

DLE Data Link Escape

This standard deals only with the use of Escape. “

A brief discussion of the use of the remaining code .
extension characters will be found in the appendix. : _ -

The promulgation of these standard procedures is in no
way meant to deprecate the use of other code extension
procedures, sO long as the implications of such usage
upon system compatibility are recognized. " (See also
Appendix section A2.4)

The ASCII code table is shown for reference in the
Appendix as Figure Al.

3. Standafd Escape Sequence Procedures

The character ESC (Escape) is used as a prefix to a
sequence of one or more additional ASCII characters
used to represent a control function or graphic symbol
not directly represented within the code.

An escape sequence is considered to include its ' D
associate ESC character, and its length is defined '
accordingly. '

Such sequences - known as "escape sequences" -

. should not be used to represent additional communication

control functions. (See Appendix section AS) . )

This standard provides a uniform method for the‘ definition
of code extension sequences of any.length (two characters
or greater). v .

The means of marking the end of a sequence depends upon
division of the characters of the code into two classes, '
known as "intermediate" and "final"characters respectively.

. . -~
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. . . - oo
-

3.6 A stzndavd variable length scguonce bezins Wi
" continucs, il necessary, with any number of “interae-
dinte" characlers, and invariably ends with one "final
character., Mwo-character SCQUENCES, therefore
o' enaracters, but consist of FSC fol-

O 0 S

3.7 9he jntermadiate charachers are thosz in column 2 ol
T ]

table, that s, space and cerliain spocizal

1
nhies, o

3 .8 f"he final characters are those in colurmns 0, 1, and 3
throveh [ of the code table, that is, thne control char-
acters, the alphabetics, the numerics and several of
the sopecial graphics, except as rnoted in section 3.9.

3.9 The following characters should be excluded frou assign-

ment in escape sequences: (See Appendix seclion A3,3)

.- . . - Code Table
Designation Name Columa/Row

———— - P . cmmen ot . 4

NUT ~ Null 0/0

SOt Start of Feading 0/1

STX Start of Text - - 0/2

E1X -End of Text 0/3

EOT End of Transmission . o/h

ENQ . Enquiry - 0/5

ACK Acknowledge - - 0/6
L DLE Data Iink Escape 1/0 .
. NAX . -Negative Acknowledgze 1/5

SYN ~ 7 Synchronous Idle : .

ETE - End of Transmission Elock 1/7

cAN Cancel 1/8

SUR Substituie 1/1C
. EsC ‘XEscape : 1/31

DEL Delete - 1/15

* Except as first character.
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APPENDIX L D

(This appendix is not a part of the USA Standard Escape Sequence
Procedures for use with the USA Standard Code for Information Interchange,

but is included to facilitate its use.) : )
B Contents
‘Section . Page
Al, Introductioh : 9
A2. General i "9
A3, Use Of ESC (Escape) Sequences 12
A4, SO (Shift Out) and SI (Shift In) 7 1e

aS, Code Extension for Communication Contrc..: 16
; Use of DCE (Data Link Esccpe) -
Figures | |

Figure Al. USA standard Code for Information Interchange

‘(ASCII)_ ‘ | | : ) . ) .
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Al._ Inﬁr duction

-

This appendix to the USA Standard Escape Sequence Procedures for Use with

the USA Standard Code for Information Interchange contains a discussion
‘of the objectives, criteria, and other considerations that were used in the
development of the standard, as well as supplementary information to
facilitate the effective application of these procedures., '

— —s s e &

2., General : I

A2.1 Packground

In the establishment of a genzral purscse ccle such as
the USA Standard Cocde for Information Interchangd
f

-{AsCII), or its interaational counterpart, the 130
T-bit codc, a fundamental decision nust be made as to
the size of the code. In making such 2 decision thare
is uzually a conscious effort to avoid the most obviou

problems with a code which 13 either too large or Lo
sm2ll. Should the nurber of characters includzd ke

svidual users will £ind their needs

“too small, many indi
not accomrmodated, and will be forced to adept "parochilal
codes fcr their zpglications. Snhould the number of
characters be hLco large, many cotential users will find
the standard cede disprovortionately costly to implement,
or untenably irafficieat in »rangmission or storage, and
. will again be driven to the vee of some other code.

Thus, eltner
generality of a
very purpose of

¢
>
5 cr

, defeating the
his rield.

PR

e
£
in code sizing will reduce the.
T
a

[/ 6 T Il ndl

V] i.l.:‘_’;

y OO
Pyl

Tae T7-bii size (128 chapschers) adopted for ASCIT is
thought toc be near opbimum at present with respsct to
.the abvove considerztions. Neveriheless, there will
doubtlessly ke nuerous applications with requirenants
‘that are not accomacdated by a code of this size, or
at leasf not by the gpecific characvers assignsd withi
ft. Stili, it is hored that many of these applicatlion
can te served by the usz of the stzndard code auziiente
in some aprtropriate ma Through sucn an appreach,
the user may te adbls & sant muen of his system
with standard harcds »a . More significantl
garhaps, he wiil i« to retain compati-
biiity with oftner 12 “interchange of tha
inroraaticn which v ba directly represar
by thz standzrd co

; . 7

T Tl

< . .0

~

3ot
o

™
2,
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Vamn )
. The concept of auvgmenting the standard code for such EB
' purposcs iay be spoken of in a generic way as "code
extension". - - ] i

A2.,2 Standardization ol Procedurecs
The codes with which we are concerned conlain four.

1S
— chavactoers whose deflinitions indicate their relation-
ship Lo code extension., They are: '

SO EShift out) ‘ -
S (shift In) e . .
DLE gData Link Escape) o .
ESC (Escape) _ e

The use of these characters is not treated in det a*l in
the code standards. Actually, -the very nature of code ‘
extension inhcrentWy limits the degree to which standards -
for it may be cons ructed: it is a means of operating

s - "peyond the standard" N Navertheless, there are several

- o= - advantagas Lo establishing a standard general pvocedur;. -,
:This standard does 50 with respect to the use of Escape. ‘ o
First, such standardization can prevent undzsirable : R
‘econflict belween independently contrived applications ' ;
cf code extension. For exanple, a code extension pro- B |
cedure used by a datd communication terminal device
should be inherently free from any hazard of conflict
with a code extension procedure uscd in a communications
systen which may be called upon to serve the terminal.

Second tn° ava 11abjlity of such standards can provide
o~ gu;dnnce.uo system dosicngrs to facilitate ths advance _
inclusion ol general prov;5¢on° for code extension ST Ty
operations id information handling equipment. ‘

A2.3 Appltcgtlon of Stn ard Procedure

The sta.dzard p“oceau s are direct
of code extension to those portion
— the use of the standzard code itsel
be appropriate; that is, in what 1

"inLOYMQb‘OQ :ntchnanr*

"
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Natupal}v therz are Onbvﬁ functions within many
infeoriration interchange 8YS tems for which an extremely T
unusual usage of the snanuafd ccde, or soine ent;vely -
different representation of “information (e.g., the
points of a character matrix), may be entirely _
aopfooriaue. ‘Sueh functions are often thought ol as.
teing internal to sowe autonoimous sytem COLPonan
Just as the code standard-is not presumed to be
appropriate fer such functions, it is not presumed
that the proced ur s of this s»ana;“a are aDoLoornate i

for_thbm

1

Thp suggested ozocccurb presented hare for code
_extension should in no way be cons’defed to deprccate
“the pfact10° of using sequences. of grapnic- caurauLo”a?f-
to represent maching lnSuluCthQa, grapnic characlcrs
“not otherwlse available, and SO fOPun. Programming -
languages used in data processing, for example, are -

basea upos buch_aﬁ approach.

-

Ficureil SHOwW :the USK’ SLandard Code foL Informa£10m~~wf4#awi
‘Int ercrannb and is provided for refepence. The code

consists of two general categories of characters,

gpggﬁigs and ZQQEfQWS. Thera are 32 controls; 95

grapnics, and the C.ZfaCue” DEL (DLTete) which in

reality is neither. e 95 graphics include both

upper and lower Cascs o- the Latin (often called

"Roman") alphabet, the Arabic nurrerals O to 9, a

nunbher of OuﬂCuU"T’Cﬂ marks and s“=cﬁa7 Symbols, and

SP (apace), tne "nonprinting gr aphic”

~
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A3. USE OF ESC (ESCAPE) SEQUENCES

A3.1 Sequecnce Length ‘

. A3.1.1

A3.1.2

A3.1.3

A3.1.4

In order that an Escape sequence may invariably be
identifiable as such, each such sequence begins with the
prefix character £SC (Escape), which has no other use,

It was at one time proposed that code extension sequences
should be standardized as always consisting of ESC and a
single-following character. While this would be adequate
for many applications, there are a number of considerations
which may make longer sequences desirable in many cases. .
One such consideration is just that of having an adequate
number of sequences available for the functions required in
one system,v or in a number of systems requiring nonconflicting
function representations. Another consideration is that it is '
sometimes desirable to represent a critical function by a long
sequence to gain security against accidental or malicious
operation. A third consideration is the desire, in some systems','
to have @ mnemonic relationship between the character sequence.
and the designation of the function to be controlled. )

In many systems it is very useful to have a doctrine which
allows sequences of various lengths to coexist in the
same system.

Paramount among the requirements for a variable-length
doctrine is the need to have a simple means for a device
to determine the end of each sequence which it receives:
that is, how many of the characters following ESC are
associated with it. This is necessary S0 that the device
may avoid giving the ~ ormal interpretation to individual
charicters of a code extension sequence, even when the
specific sequence is not to be recognized and acted upon.

The procedures of section 3 provide this flexibility without

requiring the use of an "ending" character in each sequence,
which carries no other information.
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A3.2 Partition of the Code

. : a
! . .

There are a number of criteria which alrecten the

way in wnlcn the characters of the code was divided

into "intermediate" and "final" groups. Among the

sirnlflcunu ones viere: e .

1. "Intevmcflates" should be distinguishable

" from "rinzis" by a simple logical test, .
profereble by the sense of 1 bit in the T

- =" coded rconcscnuauscn._,".mawh,uwrﬁg._;Janc: S

2: A given cla of- GnaPBCber such as T

~ alphabetic, PUT°P1C, etec., should be =~ LT
entlrcly wi .in one ﬁ“oup. -

3. Uuner— and WVner -cases of any specific 3
alpnabut ‘e character should be in the same '
group. This allows a system designer to ; -
assign segusnces SO that no distinction 1s
mddL ol the basis of cass, 1f desirad.

4. A number of 2-character (i.e., ESC-plus-one-

iz Mpina 1) sequences shouldibe.available. ?h;tbim e

.use only letters or nu"=raTS, bacause such

sequénces are convanient for use by humans..

P

The "final" group should contain some

charecters which are likely to occur with

rezsonable freguancy in 2 stresam of data. )
This ensures that, should the legitimate

final cn*-aoi;r.o? a szquance b2 lost or

mutilated, the systenm will soon ke restored

to its normzl node of charzcter iaterpretziion.

. B - .

. ' . . .
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v

P~ . ) .
6. The structure should admit the use of reason- _ {)
.able mnemonic relationships. f'>
. : - ‘_
. . - - ' . e M
A3.2.2 These criteria led to partiticn o’ the code into
"{ntermediate” and "Tinzll characters is as
_ follovs: (sce section 3.6) »

. o ’ 4 -
Columns O, 1 and 3 through 7 of the code table _ [)
contain final charactzrs. (b7, b8, b5) # (0, 1, 0) (\)1
Column 2 of the code table contains intermediate - . —
_characters (bg, bg, bg) = (0, 1, 0) — ' s

o - (See A 3.3 below, for restrictions) )
This partition is felt to produce the most useful -
balance in the degree to which these criteria are '

T- satisfied. , -

v
A3.3 Restrictions
‘ The restrictions of section 3.9 were impesed in order
femasoEs o~ boavold certain potentially serious problems. ]
— A3.3.1 The ten communication control characters should
T - ' never be usad in Escape soguences., Such use could s :D
cause interference witn the cuntrol lozic of com-
runication systems through wiich the data may te
passed, unless the systens were arrangzd to detect m)
the sequences and determine their lengths, an un- s
necessary burden., These ten characlters are:
— Designation Name Code Table Column/Row :
'SCH . - Start of .Heading .0/1
STX Start of Text | 0/2 |
_ETX End of Text 0/3 - )»
ECT End of Transmission o/h :
ENG - Enquiry : 0/5

ACK Aeknowledse : 0/6

DLE Lata Link Escape 1/0 ,

NAX Negative icknowledge 1/5

SYN ~ Synchroncus Idle _ 1/6 )
ETB End of Trznsmission Rloek  1/7
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Also, addition

_ a1 communication conbtrols should
. not. te represented by ESC sequences, but .rathecr
~— - by Dik sequences, as described in scction AD.

A3.3.2 The following characters also should not be
assigned in Escap2 scquences:

e e L e e e i e ————an e e —— e aen

Designabtior Nane ‘Code Table Column/Rowm

NUY Null - - 0/0
. ' - CAN Cancel )
P SUB . Substitute _ 1/10
R ESC Escape™ : 1/11
. ... ... ...DEL . Delete. . . . .. . /15

£3.3.2.1 NUIL is excluded due to the hazards associated
' with the lack of clearly established conventions
for its use and because some systems may be un-
.'able to process this character.. ' o
A3.3.2.2 CAN is excluded since its purpose is to "cancel"
: a portion of the data, and may thus appear
L S ~ _abruplly in a stream of data and may even uve .
” used to "canccl" an Escapc sgguence. o ST T
A3.3.2.3 SUR is similarly excluded because it may te -
“used Lo replace a character determined to be
in error, and mzy thus unpredictably appear
in an escapa sequence as a result of this '

_ process,
- A3.3.2.4 ESC is excluded to avoid confrontation with
S the paradox created by 1its definition as a .
_ Moinal" character: after the first ESC of
fﬂk : a sequence another would m22an at once that
the sequsnce was stariing and ending. I
. ‘ tnerefore scems better to avoid this probdlen
- than to become dependent upen spacific rasclu-
tions of it in equipment.
A3.3.2.5 Finally, DEIL is excluded because in some sysionms
- 4t may unpredictzbly appzar as a result of cor-
~— : rection of oparator errors in perioratzsd tape,
and btecausa sors portions of & system may
‘Mgelete" this character from the data stirean.
. —— g ——
L4 .
* Except, of coursc, as the first character.
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A3.3.3 The use of the remaining control characters in any
ESC sequence should be avoided whenever possible,
due to the effects which they may cause if the
: ESC is lost or mutilated or is not recognized for
— ‘ some other reason. (See also A3.4) ' =

A3.4 Anomalies

A sequence should always be considered ended if a
final character is recognized, whether or not the

- sequence is recognized and regardless of whether
the final character is an "allowable" one in escape
sequences, If that final character is ESC it should
preferably be considered to start a second sequence.

Ad. SO (Shift Out) and SI (Shift In)

A4.1 SO and SI are defined in USA Standard X3.47l9 67 as:

SO (Shift Qut) : A control character
indicating that the code combinations
which follow shall be interpreted as
. outside of the character set of the _
mroRomimmn o : . -. == - =standard code table until a Shift In B
character is reached.

SI (Shift In) : A control character ) @ :
indicating that the code combinations ' :
which follow shall be interpreted
according to the standard code table.

— ' No further doctrine for their use has yet . V
"been standardized. ' D

AS. Code Extension For Communication
Controls: Use of DLE (Data Link Escape)

Standardization of sﬁe.cific procedures for the use of DLE falls
“within the jurisdiction of USASI Task Group X3.3.4, Communication
Control Procedures. The subject is discussed here only to show
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‘ the relationships of this usc to other aspects of code
O : ' extension. . .

It is necessary for a communication system to be able to
readily distinguish between the communication controls
~which are of concern to it and other controls with which it
is not concerned. The assignment of specific communication
. A _control characters in the code provides this distinction under
(/“ G ordinary circumstances. It is necessary that this distinction
' R - be preserved when additional controls of one type-or the. . . .
other are represented by escape sequences. The character

Uo7 UDLE (Data Link Escape) is provided for userinslieu of ESCas = T ol
the first character of sequences used to represent additional
‘communication controls. Thus, communication link control
= 2. logicimay ignore ESC ‘entirely;-passing.it-and-the.characters. .. ... - .

~which follow as any other "text’ charactérs. -Code extension "

. . sequences of concern to the,.communi_,cat_i_Q.fl.QQnt{Ql_,ngiCmP?‘,im - o
' inveriably begin with DLE, to which the logic may be made

‘sensitive. -
T P T e ;-:,,4., =Py ),_,.,.. e TRIES IR ITEST DG S e T TR e LT o ra e e D AT e : T e S .
L _ 2 . 1= S i e e AT e et e T et B AT S S R S S

The prohibition previously expréssed

R 1 ainst’ the use of
- to prevent direct 1nterference with the communication contro% ogic. .

aax,
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