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networks such as the ARPANET. This phenomenon continues despite the fact
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. that they have had experience using computer systems, and that they have
access to such a network. Their reluctance usually stems from the feeling
= that the very great effort required to familiarize themselves with new
machines and systems is not justified by the occasional or intermittent
- nature of their computational problems. In learning to use a new system,
a large part of the familiarization effort is spent in trying to learn to
. use a new text editing program. If such a utility program were standar-
dized and made available on all of the machines on the network, a large
obstacle to the efficient use of such systems might be removed. The de-
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The Text Fditor as A Urniform Marn/Yachine Interfece
A Proposal fer a Standar? Fditor
by

Lyle Ashton Cox Jr.

Departmrent cof Corputer Sciernce
Naval Postgraduate Srhorl
Monterey, California

ABRSTRACT

There 1is a substarntial egroup of professiornrels, Srientists,
engineers, ard managers who eare justifiadly reluctent to use
computer networks such as the ARPANET, "his thencrenon contiruss
despite the fact thet they recogrize some of the derefits cf
cemputatioral assistance, that they have had experlence velrng
computer systems, arnd that they have access to such a netwerk.
Their reluctance wusually stems from the feelirg thet the very
great effort required to familiarize themselves with rew

machines ard systems 1s not justified Ddy the occesioral or

intermittent nature of thelir computaticnal pretlerms. In learring.

to use a new system, a large part of the familiarizetion effort
is spent 1in trylng tc learn to use a new text =24itirg prograr.
If such a utility program were stardardized ard made avallable
on all of the machines on the network, & large ohste~le to the
efficient vuse of such systems might be rercved, The desigp of

such & syster, a Stardard Line EDitor called "SIFD" is propesed

here,
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BACKGROUND

The United States Navy 1is currertly -ordv-tirse oan
experiment to determine the effectiveness of cecrouter retworrsire
in providing the compuilng support required by the favy
laboratories, Ir the course of +this experirmernt, si.rnifi-ant
resources of the laboratories are beins orgenized inte & “nAvv
Laboratory COmputer Network or NALCON™ (1% (2) tc prorecte tre
efficient wuse of the physical and logirel resources of the Navy
laberatories.

While the NALCCN system was belrg irvlermentec, 1t was
recognized that software technolozy ofter pcses sreater vrohlers
than does the hardware desier and ronstruction. Inu respcrse tc
this, the Navy Laboratory Corputer Cormittee (NICC} forred a
Scftware Technology ¥erking CGroup. It is the goal c¢f tris grcun
to address the specific software prohlers of NALCGHN, ernd tc
consider the larger problens of scftware technology in the anavy
computineg community.

After a series of meetings, the Software Tecknolozy Werkire
Croup reported (3) that the numter and diverss neture cf text
erditor programrs constituted a sienificant obstacle (both real
ard psycholozicel) to the efficient use of networ¥ resources. It
was suggested that either a standard =sditor be develeped, or

that all network corputers contain editors with ~» stendard

subset of commands.




Subsequertly, work was urdertaker at tne Navel Fcetarzduate
School to deterrine the desirable characteristi~c wnir-n cucr én
editor shculd display, and to define c¢r <cpecify tre tcer
irterface for this proposed standard editnr, The resyits of tais

effort are described below,.
PEILOSOPFY

Eefore we describe the oproposed <stanzard editcr, it i<
arpropriate that several nor-techric~al, philoscphical, asrerts
of the editor design be discussed.

It should be recoegrized that ary ecditor will! ccrtzin <ore
characteristics which significant portiors of the corruter user
community will find objectiorahle, The implerertszticr rf text
editor features is often a matter of persenel tacste, Veu ~ar not
please all of the people all of the tire. we believe thet the
proposed editor 1is well thought out, and is besed upon tre
experience of thouserds of computer users spenrirz well over »
decade o¢f network anrd time<haring experience. Our scluticr is
certainly not unique. There are other solutiors. Vve have
cenfidence that ours is ore of the better possibilitiss, ard
should seriously be considered as & stardera.

W¥ith regards to the specification i{tself, ir the frllowinz
sections we will attermpt tc des~ride the editcr irfeormall;,
usire a mixture of two technicues. The descrirviio~ will nnt e &
rigerous specification 1in ths scoftware engineering sernse; ner
will 1t be a "users view of the editor, 3y ~ombirirg asnerts of
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these two techriques - specificatiors ard a “users imtredvcting”
type descriptior of the editor - we hore to betrh dec~rine tre
editor ir sufficient detail that it can be irplererted, arni ~ivye
the readers a feel for vusing the editcr. L2 ack trzt the

reader keer in mind the goal of the standard editor pregect, ari

thi< prilosophy while reading the remainder of thi< paver.
TEE GOALS CF A "STANDARD TLITOR”

The gecal of the Standard Editor preject is to defins ard
develop a simple and easy to use text editor preerar whi-h cen
he realdily 1irplerented or & wide veriety of hest me~hire< ard
operatinge systems. This objective and the cernuter netwerk
context of its developrent allow further definiticn of SIi?
requirements.

The wusaee ernvisioned for SIEL {s twofold: rasual uvse oy
rersons local to the host) and use by ocrasional netwnrk puests
of the host. Such a simple, Yasic editor ran not and <hould rot
atterpt to replace the principAl system =editor progrars
available on the host machines. Since the <cope of usag2 Is thus
reduced, ro attermpt need be made to desigr SL¥D tc hwe all
powerful (and hence complex)., SLED only needs to suppert tre
hasic text editing furctions, and {f these functione are
supperted 1in a well desigred, well docurentedi, eesy to use
implementaticen, the basir goals of the vreoject carn be fulfillec.

The lirited scope also allows implerentaticne to bhe




accomplished without wundue attentior te cuestiors of executicrn
efficiency which are vital in the desipr of @ pripcirel <yster
editor. Thus implementatiors car be realized usineg hierer level
corputer progremming languages, with erphesis cr cvertehility an?
system independence.

The wide variety of users anticipateada, and tre large nurder
nf {irplerentations, requires several cheracteristics of tre
editor to be present in all its implemertations. Certairly all
the 1implerentations must be as nearly uniferm (in terrs of the
user 1interface) as current software tecrnolosy perrits. Ir
Aesignirg the editor, the usage and comrmerds must be kKept
simple. The commands must function "intuitively” and te eesy to
learn and remember., Further, no special terrmiral charecter set

or line speed assurptions can be mrade,
SPECIFYING TIE ELITCA

From these gereral requirerents, a m™cre detailed
specification was developed. Great effort was made tc keep the
editor simnle (from thé user’s poirt of view). Of secordary
importance was machine ard system irdependerce, &nd portanility
of the implementations. The resultant specificatiors are
described informally (fror the point of view of the ucer) bdelow.

The constraints upoen terrinals ard line speed<, coupled
with the restricted nrature of the editor led us ter select a
“line criented editor  apprcacn. "ith the addition of a logical

lire termirator character and a Simple display furn~tion, lire
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orierted editors have been shown to function effirfertly witn a
variety of terminals using a wide range of line speseds ir 2 tire
sharineg envirorment (4),(5).

A mipimur set of corrands consicstent with easy nse hee neer
selected (£),(6). These <commands draw trnelr rreronic svmicls
from the first letters of their key words taker irn rerrreal
Frglish language order. For example, the cormand tn {rcert tex:
<A>fter <IDine 8" 1s "AIS". There was some desire to lirit tre
mreronics to single characters. While this would iecrease the
toctal number of key strokes required in zn edit session, the
decrease 1s a small percentage of the total rumber of rraracters
typed. The advantages of natural English laenguage remmarnd
ordering combined with the relative indeperndernce frcerm rary other
editors which wuse single character cormrands (hence decreasirz
the chances of confusion and errcor for persons iradvertertly
reverting te other editor commands) was considered to outweigh
the advantages of exclusive use of single character mnerorics.

There are a total of eleven commands, only seven of which
need be used to obtain full text editing cepedility. These

eleven commands can be rougnly subdivided 3Inte five becir

groups:
1. Line Insertion and Replacerert cowmards (two rormrands,
2. String Replacement commands (ore basir cormand)
2. String Search commands (ore hasic cormarnd:
4, Terrinal Output corrands (four corrends)
5. Control commands {three commanas)

These commands are more fully described ir Tabdble 1.
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Sirce many of the prospective SLED nsers are orly
occasional users of computer systers, initlatien c¢¢ all
implerentations should bYbe wuniformly commerred by typirnes orly
"SLED<Carrage-return > after linking and 1loegire intc tne
network host machine. At this point, the casual vsar may ask fer
a menu to refresh his merory as to the besic cormards &nd thelr
format via the "M" command. (See Flpure 1 for an exarple of tae
¢M>eru output.) The possibility of SLED users eyuirpec with low
<peed terminals or low speed lines requires that thls mecsage te
kept brief. Two 1incorrectly formatted reauests ir series will
automatically cause the execution of a <Md>eru corrard.

A more experienced user may directly execute the <«Vd>ersicn
command which will oprint & dbrief version identifiratior, the
name and televhone numbers of consultants who car provide scme
help 1if required, and will explicitly identify arny fectures of
the editor which are required by the local syster. A serple of
the <Vdersion output is shown in Fleure 2.

The editor, 1like many nther editors, features ecssentially
twe modes: Edit command” mode and “text Insert’ mcde. SLEIL,
whep initialized, starts in "Fdit rormand mode, and requests ar
edit command from the user’s console by transmittine tc the user
the prompt "E>". This prompt will also be trarsritted followirg
the successful execution of any edit corrard rmessege lire
{except one containing the "<O>uit” commard) and tre 2ditor will
await further 1{instructions. Following this prorpt the user carn

enter any ccmmana shown in Table 1, Comrands and their fields
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can be separated by any valid logical messape terminator (sece
Figure 2). The character "Carriage returr’ always serves as a
message terminator. One other character i< provided fer vuse as a
message terrinator, and this 1s chengible at the 2irectior of
the user via the <C)>hange <Td>erminator command. This featurs
allows the stacking” of editor cormards within & sirele
physical 1line of input. This feature ls demonstrated bdelow, and
is extremely converient in a network operatine ervironmert. If
the command executed by the user causes the editor to enter the
"text Insert’ mode, the editor will prompt the user for data
with the symbol "ID". All text entered after these prorpts will
be copied directly to the text file, and will not be irterpreted
as edit commanrds. The only way to return from the "tert Insert’
mode to the Edit command  mode is by entering & single message
consistirg of ONLY a period ".".

¥hile these two prompts are somewhat inconvenient to users
desiring to operate in a "non-echo” mode, they are, in scereral,
necessary for two reasons. They are useful in corfirrirg to the
(inexperierced) user which mode he is currertly ir; arc they are
vital in systers which do not save data buffers as a
synchronization mechanism (for example a PDP-11 using the RSX-11
operating system which does NOT ellow “type ahead  of logical
read commands).

These modes and their functions can be better urderstood

from the fellnwing example of SLED usage:

12




EXAMPLE 1: USING SLED TO CRFATE A FILY
(From a UNIX Like implementation)

- %SLED
i E>0
filename?>NEW.file .

- - ~creating file NEW.file -
EDALD
IS First text line
ID>Second text line
I> Third text line
I>.
F>L1,3

1 TFirst text line

2 Second text ligpe

3 Third text line -
;)Q

! Ir the above example, the SLET editor was used to ~reate a

new text fille, and to enter three sirple 1lines or text. Use of

the logical message terminator key (3if availetle! cen
significantly sirplify the use of the editor. This ¥ey allows
several coemmand lines (either edit commands or irpsert lines) tc
be entered on a single physical lire from the termiral. Fxample
2 shows the use of the logical message terminater key (<hown as
"¢") to “stack” several editor commards irto a sinfle lire of
irput. The effect of the cormmands skown in this exarple are tre
same as these shown in Exarple 1,

FYAMPLF 2: TFE LCGICAL MESSAGE TFRMINATOF
(Same effect as Example 1)

YSLET
F>0SNEW.211e35ALQ .
-creating file NEWw.file -
I> First text lire$Second text 1line
1> Third text line$,3$L1,250Q
1 First text line
2 Second text lire
3 Third text line
o

VAl

[ 3

~—-.

!
1
R § <t <o




Note that in the fifth line of the atove exemple, ¢ line of
text was 1rserted, and ther the irsert mode was termirated (oy
sending a message consisting of only a ." delimited dy tre
logical message terminator) ard Fdit mode” cormards were then
sent. It s this power of transmitting multiple rmessages
delimited by a reserved key which allews those users with slew
termirals or those experiencirg long data trersmissior delays
over the network circuits to effectively use the editer.

Many persons considering the editer instruction <et 1in
Table 1 ask how 1t 1s possible to delete lines ard pstterrs with
this editor., These functions are acomplished wit:r the use ~f the
“replace” functiors, replacing the items to be deleted with
“nothirg”. In the context of this editor, a "strirs” consists of
a sequence of characters which does not contain any c¢f the
lJoglcal message terminators. Thus, a strirg is a portior of o
line since all 1lines terminate with a <RETURND> whick is a
terminator. To replace portions of lires ore uses the {(Rdeplace
{S>tring command, while the <RDeplace <L>ine corrand is used for
larger modifications. For example, consider the file created in
Fxarple 2: supppose we warted to delete the strinz "text” in the
first line, and delete the entire third line. Using the "RS" and

"RL" commands this could bde accomplished as showr ir Fxample Z.

14
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EXAMPLE 3: DELETING STRINGS AND LINES

ZSLED
EDOSNEW.file . .
-~ 3 lines in file NEW.file -
L1

1 First text line
EDRSétextésll

1 7PFirst 1line
EDRL3$.551

1 TFirst 1line

2 Secord text line
E>Q
y 4

In the above example, the pattern to be deleted ir lire
rumber one was replaced with a string corsistirg of no
characters. The third 1line was deleted by replacing it with a
null 1line (ie. enterirg INSFRT mode, ard exitirg -via a ressage
consisting of only a period- without entering any 4ata’'. In ruch
the same manner the desire to insert text 2efore Lire r” carn be
accomplished with comrands to insert text After Line r-1".

SIED 1irplementations must also cuchion the user fror his
mistakes (ie. provide “fall soft” features). Fer exsrple, an
attempt to open & non existant file should produre an errer
ressage as shown in Fxample 4,

FXAMPLE 4: Soft Fallure

ZSLFED

E>L1

-no text file open-
E>O$NEW.file ) .
2 lines inr file NEW.file

§>o

In addition to the normel dermands of Aefensive prograrring,
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the nature of the editor requires that careful attertiorn be paid
to error detecticn ard recovery. The variety of terrinel types
and 1line speeds requires that the SLED messages be both cleer
and concise. The minimum set of SLFI adviscry messages is shcwn
in Tadle 2, along with the circumstances which will ceuse ther
to be generated. All implementations must detect these
situations ard recover gracefully. Irdividual implemertaticrs
are encouraged to perform more sophisticated consistency rhecks

for abnormal user and system conditions.

CONCLUSINNS

Significant increases in the productivity of corputire
professionals can bde realized 1if we can rake our existing
computer resources more usable”. The wultimate ¢cal ~-tre
creation of an effective and uniform man/computer interface- is
perhaps idealistic and unachlevadble. There are however, a number
of areas where we can achieve success, and make mere efficiert
usage of our hurman and machine resources. Cne such aree is
uniformity of software development tools in distridbuted
computing systems.

The Standard Line EDitor project is an exreriment ir this
vein. Several testbed implementations of STEL are now belrng
written., With the comrpletion of these vrogrars, and with the
continued support of the Navy Laboratory Computer Committee ard
the NICC Software Technolosy Working Group, it is hoped that
SLET may bde implemented throughout the NALCON. This will be a

16
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first, small, experimental step along the pathway to developire

~ffective ard uniform software development tools for use in

computer network ervironments.
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able 1: a

SLED Command Summary Y

COMMAND FUNCTION USACE f

- -—— - ——— . — ——— — - — - — - —— mp - —-—— . [

LINE INSERTION ANT REPLACEMENT COMMANLS:

insert text After Line rumber n ALrn (%>

insert text to Replace Lines n thrum %Lln,r {(*
or.. to insert text to Replace a single Line, r Rln (%

STRING REPLACEMENT COMMANDS .

Replace all occurrences of String 'p with the PSn,répsad
strirg q 1in lines n thru m Inclusive.

or.... Peplace all occurrences of String © PSrépsqs
with string q 4in line n

or.... Replace all occurences of Strirng “p" RSépéqs

with string "q" in the current line.

STRING SEARCH COMMANDS

Display all lines containing String "p” T54pe
or... Display all lires bdetween lires n ard rn
inclusive which contain string 'p I'Sn,méps
OCTPUT COMMANTS
set current Line to n and display that line In
or... display the current line L
Or... display Lines n thru m inclusive, and set In,m
the current line to m,
display a "Screen” of lines (22 lines) beginning Sr
with line r " "
or... display a Screen Dbeginning with S
the current line
display Version ard implementation irformation v
display <M>enu of editor commands v
CONTROL COMMANDS
Open or Create a file for editing n
Cuit the editing session and update all files ¢
Change the message Terminator cy
The symbol 4" indicates the use of a logical message ’

terminator, not the <RFTURND key. (See further the text ard
Figuvre 2,)

(*) These commards cause the editor to erter the TFXT
INSERT mode.

18




Figure 1:
Sample output from <M>enu command

SLED COMMAND SUMMARY

LINE/TEXT INSERT STRING RFPLACIN?Nx

ALn insert <A>fter <L)>ine n : <°>°pla e <S>trine
PLn {R>eplace <{L>ine n .or. RSngv $q¢ with q ir
RLn,m lines n thru m RSn,népiqs 1n1dcated lines.
OUTPUT CCMMANTS STRINC SFARCH

L display current<{l>ine DS$ps <D>isplay lines wt
Ln or line n, strirg 'p,
Le,m lines n thru m PSn,m$pé or show any lines
S <{S>how a "screen” of lines n-m rontainirge
Sn show a screen about 1ln #n CONTROL COMMANDS

M show command <Md>enu (this) O <0>per a file or

v

show {V>ersior informatior

create @ file for editinr:

. . CT <COhange the lcglcal
TO <Q>UIT TEE EDIT TYPE Q<ret> message <T>errmirator

Figure 2:
Sample output from <Vd>ersion Commard

SLED Version Pasl.l NPS-Mcnterey Ed€533
Local Expert is J. Doe 4PE-654€E-2440 PECPC-1E0D FST

LINF DELFTE KFY is <CO#TROL-U>
CHARACTER DELETF XEY is <RU®OUT> (also called DFIFTE,

EDITOR LOGICAL MFSSAGE TERMINATCRS ARE "
(1) <RETURND> and (2) <ESCAPF> (echoe "$7)
*% the message terminator car NOT be cheneed tc Line-Feed *=

Locel Systerm supports UPPER/lower case
Local System LID NOT require deviation fm SLF¥I[ standard.

19
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Table 2:

SLED Minimum Advisory Messages

Message

——— -~ — ——— - — g —————— — —— -

Situatior and Editor resporse

-invalid command-

-n lires in file "f -
-creating file "¢’ -

-rlosing file "¢ -

-ro text file open-

-ro string found-

0old string?>

nevw string?>

file name?>

terrinator?>

ir command mode ar urnrecognizabdle
command was issued (or an amrbigious
delimiter was used.)

an <O>pen cormand on file "f" comrpleted
successfully.

tried to <O>pen file "f", which did
not exist. A new file 1s created.

an <O>pen commard was issved with &
file already cpen. This file, f
{s updated and closed, ard thre
command prcceeds norrally.

an edit command wes executed without
a text file open.

a RS” or "DS" commard was issued,
énd the search string was not
found.

(A prompt) A "RS” or "DS” comrand
was issued ard the first string
was not specified. The editer new
waits for the string to be erntered

(A prompt) A "RS” corrand was issued
where the second string was not
specified. The editor row waits
for the strirg to be entered.

(A prompt) Ar <0>pen command was
Issued without specifyireg the rare
of the file., The editor now
waits for the file name to Ye
eptered.

(A prompt) A <CDhange <{™errirator comrmar
was lssued. A valid ASCII cherecter is
entered to act @s a nessage terrirator.
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