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ABSTRACT

There is a substantial group of professionals, Scientists,

engineers, and managers who are justifiably reluctant to use computer

networks such as the ARPANET. This phenomenon continues despite the fact

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-

sign of such a system, a Standard Line EDitor called "SLED" is proposed

here.
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The Text Editor as A Uniform man./yachira Irterfece
A Proposal for a Staniar! F~iitor

by

Lyle Ashton Cox jr.

Departrei't of Computer Science
Naval Postgraduate Sr'hor'l

Monterey, Caltfornia

ASTRAC T

There is a substantial Rroup of' professionals. 5icntists,

engineers, ard managers who are justifiably relucte-t to uso

computer networks such as the ARPANFT. "This Dhe ncrrenor cortlruies

despDite the fact that they recognize sorme of the ten-ofits cf

computatioral Assistance, that they hal.e tYd =xpernl,-e uinp~

comTputer systemns, and that they have lccess to such a n~etwork.

Their reluctance usually sterns froim the feelirp, thaet the very

great effort required to farmiliarize therrsolves with n~ew

mrachires and sy s t es Is not justified by tle occesioral or

intermittent nature of their computational problems . In loprr trip

to use a new system, a large part of the famriliari7at!Or. effort

is spent In trying to learn to use a new text Pditirr progrerr.

If such A utility progeram were standardized and made available

ori all of the rachines on the networkr, P larsrp obstp'ie to the

officient use of such systems rtiig-t be re!'-cvad. The desipn of

such a system, a Standard Line FDitor called "*SLD" is proposed

here.
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BACKGROUND

The United States Navy is currer.tly -or-. rtirp en

experi!mert to determine the effectiveness of cc-rutpr rFtworIr ,

in providinC the computin , support required by t-. \ay

laboratories. In the course of this experirer.t, sr. ifi-a.t

resources of the laboratories are beine oraenizpi ir(tc a ", Av

Laboratory COmputer Network" or "NALCON" (1; (2) tc prorote t..e

Pfficlent use of the physical and logicel resourcrs of the \av,,

laboratories.

While the NALCON syster was beir.g iplerentec, it .s

recognized that software technoloay ofter pcses oreater nroblo-

than does the hardware desi.er and oonstructio". In~ resbcrst. tc

this, the Navy Laboratory Corpator Coriittee (NICC forr-1

Software Technology W crking Croup. It is the 6oal cf tcis ircL.

to address the specific software problerrs of NL(CJ., er to

consider te larger probler.s of software technolo:y in' the avy

computinp community.

After a series of meetings, the Softwarp Te-hnology Vorklr.'

Croup reported (3) that the number and diverse nature of text

editor proprai's constituted a sipnificar.t obstacle (both real

ard psychologicel) to the efficient use of retwor.V resources. I!

was suggested that either a standard editor be developed, or

that all .etwork corputers contain e~itors with P sterdard

subset of commands.
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Subsequently, work was undertaken at the Naval .cs,'rdutr

School to determine the desirable characteristi-'s sni.rn s.cn e-

editor shculd display, and to define cr spe,ify., th- user

i-terface for this proposed standard edit,r. Th1 -esults nP this

effort are described below.

PHILOSOPHY

Before we describe the proposed star,.ard oditcr, it i

ainpropriate that several non-techrial, philosophical, asre-ts

of the editor design be discussed.

It should be recornized that any editor will ccrt;in -o-e

characteristics which significant 1ortiors of the rorrutP7 usr

community will find objectior.able. The irrpler-trtetic r f text

editor features is often a matter of personel tacte. vu er. r.ot

pleaso all of the people all of the tire. 'O bplieve that tn-

proposed editor is well thought out, and is based upon tLe

experience of thousands of coputer users sp~nri. well over ;

decade of network and timesharing experience. our sclution is

certainly not unique. There are other solutions. ,e have

cenfid-nce that ours is oro of the better Dossibillties. ard

should seriously be considered as a standara.

With rega rds to the specification itself, Ir tnP f -lowirz

sections we will atterpt tc des-ribe the editcr i-formall.o,

usin. a trixture of two techniaues. The descri tIo- will rnt be a

rigorous specifiocation in the software enpinpering sensc; nor

will it be a "users view" of the editor. -1y "orbiring asTu-ts of

lob.7



these two techniques - specificatiors ard a "users

type description of the editor - we hore to both dec-ribe t-e

editnr in sufficient detail that it can be i-pler-- . -"I -,'vn

the readers a "feel" f'or usinp the editcr. Ite ;,, t'rV-t t'-

reader keep in mrind the goal of the stardard editor rrcjprf. ar!

this philosophy while reading the rpairdor of this per'Er.

THE GOALS OF A "STANDAPD ELITOF"

The goal of the Standard Editor project is to define and

develop a simple and easy to use text editor prmprar whi-h -er

be readily Imrpleelted or a wide variety of host 7hir-- and

operating systems. This objective and the crru t zr rctwcrk

context of Its development allow further definition of Sir-

requIrements.

The usage envisioned for SiEr is twofold" *asual use by

persors local to the host; and use by oc-asional netwnrk P-iests

of the host. Such a simple, basic editor ran not an,! srould not

atte pt to replace the princippl system oditor prograrrs

available on the host mpachines. Since the crope of usage Is thus

-educed, no attermpt need be made to design SLED to be all

nowrful (and hence complex). SLTD only needs to support the

basic text editing functions, and if these functionc are

supported In a well desigred, wpll docurmented, Pesy to use

implementation, the basic poa1s of the project car be fulfillea.

The lir'ited scope also allows implerentaticrs to be

: , , , , , I8



accomllshed without undue attention to c-estinrs of exocutI cr

efficlancy which are vital in the desip" of a prirci-,6l ystr

editor. Thus implementations car be realized usin hipher level

computer programming languages, with erphasis o rortahility .r

system independence.

The wide variety of users anticipated, and the lar -:e .nubtr

of impleentations, requires several rnararteristics of th-

oritor to be present in all its implementations. Certainly all

the i,'lerentations rust be as nearly uniform (in terrs of the

user interface) as current software technolopy perrits. in

designinrg the editor, the usage and ccmerrerds rust be kept

simple. The commands must function "intuitively" and be as%. to

learn and remember. Further, no special terminal charactEr set

or line speed assumptions can be made.

SPECIFYING TFE EITOR

From these general requirements, a -crp detailei

specification was developed. Great effort was Trade to kemp the

editor simple (from the user's point of view). Of seronaary

i-portance was machine and system irlependercp, an portability

of the implementations. :he resultant specificatiors are

described irformallj (fror the point of view of the user) below.

The constraints upon terminals and line speed-, coupled

with the restricted nature of the editor led as to sp]e,.t a

"line oriented editor" approach. Mith the addition of a lopical

line termi'ator character and a simple display fun-tion, line

9



orierted editors have been shown to function effiriertlv witn a

variety of terminals using a wide rango of line ipreds ira ti -P

sharing envirorment (4),(5).

A mirimum set of comrmands consistent witn -Asy isr :'eF

selected (5),(6). These commands draw their rrrero-, sy-ols

from the first letters of their key words tken in .r~a1

Frglish language order. Vor example, the co rrand to irsert text

<A>fter <L>ine 5" is "A15". There was some desire to loIIt t .e

mremonics to single characters. While this would lecreasc tht

total number of key strokes required in 6n edit sessior, t.e

docrease is a small percentage of the total number of r.racters

typed. The advantages of natural English languate ormand

ordering combined with the relative independence frcm ar.y other

editors which use single character comryands (herco decreasir,'

the chances of confusion and error for persons iradvprtently

reverting to other editor commands) was considered to outweigh

the advantages of exclusive use of single character rnnerronics.

There are a total of eleven commands, only seven of which

need be used to obtain full text editing capability. Those

eleven commands can be roughly subdivided into five basic

groups:

1. Line Insertion and Peplacefert commands (two r orrrrands
2. String Replacement commands (or .e bas!of corrmandi
3. String Search commands (one basic cormand)
4. Terrrinal Output commands (four corrards,
5. Control commands (three commanas)

These commends are more fully descrihed in Table 1.

10
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Sirce many of the prospective SLED ,users sro orly

occasional users of computer systerrs, initlatior cf all

i.mplementations should be uniformly comr-Rer.eed by typinr: only

"SLED<Carrage-ret urn">" after linking and lop;,i , i-tc t-.

network host machine. At this point, th- casi:al vser may ask for

a renu to refresh his memory as to the basic corrra-ds and their

format via the "M" command. (See Figure 1 for ap exar-'le of tie

<'M>eru output.) The possibility of SLED users equirpec with low

speed terminals or low speed lines rpquiras that this ressage te

kept brief. Two incorrectly formatted requests in series will

automatically cause the execution of a <w>eru conrrard.

A more experienced user may directly execute th <V>=rsicn

commard which will print a brief version identifiratior, the

name and telephone nvmbers of consultants who can provide scure

help if required, and will explicitly identify any fedtures of

the editor which are required by the local syster. A spmple of

the <V>ersion output is shown in Fipure 2.

The editor, like many other editors, features essentially

two modes: "Edit command" mode and "text Insert" mode. SLE1,

wheP initiPli7ed, starts in "Edit command" iode, end requests ar

edit command from the user's console by transmittinp to thp user

the prompt "F>". This prompt will also be transiritted followinr'

the successful execution of any edit cornard e-5sa p lire

(except one containing the "<O>uit" commard) and the editor will

Pwait further instructions. Following this prompt the user can

enter any command shown in Table 1. Co"'ma.ds and their fieldF

WI



can be separated by any valid logical rressaipe terminator (see

Figure 2). The charecter "Carriage retirr' always serve, as a

message terminator. One other character It provided fcr use as a

message tertrinator, and this is changible at the directior of

the user via the <C>hante (T'>erminator command. This frature

allows the "stacking" of editor comrnmanas within a sirnle

physical line of input. This feature is demonstrated below, and

is extremely convenient in a network operatinp environment. If

the command executed by the user causes the editor to enter tha

"text Insert" mode, the editor will prorrDt the user for data

with the symbol "I>". All text entered after thPse prcrpts will

be copied directly to the text file, and will not be irterpreted

as edit commards. The only way to return from the "teyt Insert"

mode to the "Edit command" mode is by entering a sinple rnssaje

consistirg of ONLT a period

W'hile these two prompts are somewhat incorveriert to users

desiring to operate in a "non-echo" mode, they are, in Peneral,

necessary for two reasons. They are usefil in ,orflrrirg to the

(inexperienced) user which mode he is currently in; and they are

vital in systems which do not save data buffers as a

synchronization mechanism (for example a PDP-1I using the PSX-11

operating system which does NOT allow "type ahead" of logic .l

read commands).

These modes and their functions can be better understood

fro- the fellnwing example of SLED usage:

12
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EXAMPLE 1: USING SLED TO CREATE A FILE
(From a UNIX Like implementation)

TSLED
E>O
filename?>NEW.file
-creating file "NEW.file"-
F>ALO
I'> First text line
I>Second text line
I> Third text line
I>.
E>L1,3

1 First text line
2 Second text line
3 Third text line

F>Q

In the above example, the SLEr editor was used to -reate a

new text file, and to enter three si"-pla lines of text. 'se of

the logical message terminator key (if availeble can

significantly simplify the use of the editor. This key allows

several command lines (either edit commands or insert lines) tc

be entered on a single physical lire frorr the terminal. Fxar-ple

2 shows the use of the logical message terminatcr key (shown as

"$") to "stack" several editor commards into a sinple line of

iput. The effect of the comman4s showr in this exarplF are the

same as these shown in Example 1.

FYAMPLE 2: TPF LOGICAL MESSAGE TFB!INATOF
(Same effect as Example 1)

%SLEr
F>ONEW.file$AL0
-creating file "NEb.file"-
I> First text line$Second text line
I> Third text line$.$L,3Q
1 First text line
2 Second text line
3 Third text line

Of'

13
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Note that in the fifth line of the above exairple, a line of

text was inserted, and then the insert rode was terrinated (by

sending a ressage consisting of only a "." deltrrited by tne

logical message terminator) and "Edit mode" corrmards were then

sent. It is this power of transmitting multiple ressages

delimited by a reserved key which allows those users with slow

terminals or those experiencing long data transmission delays

over the network circuits to effectively use the editor.

many persons considering the editor instruction set in

Table 1 ask how It is possible to delete lines and patterns with

this editor. These functions are acomplished wit- the use Pf the

replace" functions, replacing the items to be deleted with

nothing". In the context of this editor, a "strir,-" consists of

a sequence of characters which does not contain any cf the

logical message terrinators. Thus, a strirg is a portion of a

line since all lines terminate with a <RETURN> which is a

terminator. To replace portions of lines one uses the (R>eplace

<S>tring command, while the <R>eplace <L>ine corrrand is used for

larger modifications. For example, consider the file created in

Fxarple 2: supppose we warted to delete the strin "text" in the

first line, and delete the entire third line. Using the "RS" and

L" commands this could be accomplished as shown in Exar-ple 2.

14
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EXAMPLE 3: DELETING STRINGS AND LINES

%SLED
E>O$NEW.fIle
- 3 lines in file NEW.file"-
F>L1

1 First text line
E>RS$text$$Li

1 First line
E>RL3$.$S1

1 First line
2 Second. text lineE >Q

In the above example, the pattern to be deleted I. line

number one was replaced with a string rorsistirg of no

characters. The third line was deleted by replacinf: it with a

null line (e. entering INSERT mode, and exitinp -via a ressaice

consisting of only a period- without entering any ieta . In -u-b

the same manner the desire to insert text "Before tire r." car. be

accomplished with commands to insert text "After Line r-l".

SlED implementations must also cushion the user fro. his

mistakes (le. provide "fail soft" features). For pxerple, P

attempt to open a non existant file should produre an error

mressage as shown in Fxample 4.

EXAMPLE 4: Soft Failure

E>L1
-no text file open-
E>O$NEW.file
2 lines Ir file "NEW.file"
E>

In addition to the normal de!"ards of defensiva. progra-rring,

15
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the nature of the editor requires that careful attertion be paid

to error detection and recovery. The variety of terrrinl types

ard line speeds requires that the SLED .messages be both clee.r

and concise. The minimum set of SLED adviscry messages is shcwr.

in Table 2, along with the circumstances which will cause the-

to be generated. kll implementations must detect these

situations and recover gracefully. Individual implemertatlcr.s

are encouraged to perform more sophisticated cnnsistency rhecks

for abnormal user and syster, conditions.

CONCLUS IONS

Significant increases in the productivity of cOr.putir.n-

professionals can be realized if we can .-Pke our exlstir.

computer resources rore "usablo". The ultimate ecal -tr.e

creation of an effective and uniform man/computer interface- is

perhaps idealistic and unachievable. There are however, a number

of areas where we can achieve success, and make more efficier.t

usage of our human and machine resourcos. One such area is

uniformity of software development tools in distributed

computing systems.

The Standard Line EDitor project is an exrprimrent ir this

vein. Several testbed implementations of SEr are now bei.r

written. With the completion of these rrogrars, and with thp

continued support of the Navy Laboratory Computer Committee ar,

the NI,CC Software Technology Working Group, it is hoped that

SLrr may be implemented throughout the NALCON. r'his will be a

16
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first, srall, experim~ental step along the pathway to 6evelopir.e
effective and uniform software development tools for use in

I computer network environments.

17



Table 1:

SLED Commard Summary

COMMAND FUNCTION USACI

LINE INSERTION ANr REPLACEMENT COMMANES:
insert text After Line number n ALr.
insert text to Replace Lines n thru m FLn,. (*

or.. to insert text to Replace a single Line, n Lnr

STRING REPLACEMENT COMMANDS
Peplace all occurrences of String p" with the rSn,rPo
string q in lines n thru m inclusive.

or .... Replacp all occurrences of String p 'Srn$p$qt
with string q in line n

or .... Replace all occurences of Strin p RSplq
with string Q in the current line.

STRING SEARCH COIPANDS
Display all lines conteining String "p" tp
or... Display all lines between.,lines n and r,
inclusive which contain string p" rSn,rr4p

OUTPUT COMMANDS
set current Line to n and display that line In
or... display the current line L
or... display Lines n thrum inclusive, and set !n,nm
the current line to m.

display a "Screen of lines (20 lines) beginning Sr
with line n
or... display a "Screen" beginning with S
the current line

display Version and implementation information V
display <0*enu of editor comrands V

CONTROL COMMANDS
Open or Create a file for editing n
Cult the editing session and update all files C
Change the message Terminator C14

The symbol $" indicates the use of a logical ressage
terminator, not the <RFTURN> key. (Spe further the text ard
Figvire 2.)

(M) These commands cause the editor to enter the TFXT
INSERT mode.

18
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Figure 1:
Sample output from <M>enu command

SLED COMMAND SUMMARY
LINE/TEXT INSERT STRING RFPLACEMFNT
ALn insert <A>fter <L>ine n RS$ pq$ ' <>ela-e (F>trinr
PLn <R>eplace <L>ine n .or. RSn$p$q " p with "q" in
RLn,m lines n thru m RSnntp~q inidcated lines.

OUTPUT COMMMNES STRINC SFARCH
L display current<L>ine DS~p$ <D)isplay lines wt
Ln or line n, strirg p",
Ln,m lines n thru m DSn,m$p$ or show any lines
S <S>how a screen" of lines n-.r rontainirp p
Sn show a screen about in #n CONTROL COMMANDS
M show command (M>enu (this) 0 "O>per a file or
V show <V>ersior informatior create a file for editir--

CT <C>hange the lcgc al
TO <Q>UIT TEE EDIT TYPE "Q<ret>" message <T>eri'Anator

Figure 2:
Sample output from <V>ersonr. Corrmard

SLED Version Pasl.1 NPS-Mcnterey 60503
Local Expert Is J. Doe 406-646-2449 Oeg-1600 FST

LINE DELETE KEY is <COi4TROL-U>
CHARACTER DELETE !EY Is <RUOUT> (also called PFIT'TE

EDITOR LOGICAL MESSAGE TERMINATOPS ARE:
(1) <RETURN> and (P) <ESCAPE> (echos ".'

* the message terminator can NOT be chenred te "Lire-Feed '

Local System supports UPPER/lower case
Local System DID NOT require deviation fm SLEE standard.

19 .



Table 2:

SLEID Minimum Advisory Messages

Message Situatior and Editor resDorse

-invalid command- in command mode an unrecognizable
command was issued (or an arbigious

delimiter was used.)

-n lines in file "f"- an <O>pen command on file "f" completed
successfully.

-creating file "f"- tried to <O>pen file "f", which did
not exist. A new file is c-reated.

-elosing file "f"- an <O>pen command was issued with a
file already open. This file, f
is updated and closed, and the
command proceeds normally.

-ro text file open- an edit command was executed without
a text file open.

-no string found- a "RS" or "DS" cormand was issuod,
and the search string was not
found.

old string?"> (A prompt) A "RS" or "DS" comrand
was issued and the first string
was not specified. The editor new
waits for the string to be entered

new string?> (A prompt) A "PS" corrand was issued
where the second string was not
specified. The editor now waits
for the string to be entered.

file name?> (A prompt) An <(>pen command was
issued without specifying the care
of the file. The editor now
waits for the file name to be
entered.

terrinatorf (A prompt) A <C>hnge <"errirator cormar
was issued. A valid ASCII character is
entered to act as a ,essage terrinator.

20
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