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Conditicnal Conversational Command Processing
ARSTRACT:

A general programning tacility 1s proposed tor
communication with the 1nteractive conmrmand languages ot
time~sharing systems in an attempt to overcome some o the
current limitations of data exchange DbetWween Ran and
rachine, Comnmands nay be constructed i1n an arbirtrary way 1in
a string processing language and then processed as 1t typed
to a conpsole by a user. The output resulting trom the sent
conmands nay ba dissected and exanained to detarmine
subseguent action.

A set of functions to accomplish the above which could
be entedded into any string processing language 1S

. suggested, and necessary intormation partinent to

irplementation of the facility on existing tine-sharing
systems is given.
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1.0 INTECDUCTION

" Experience
unsatistactory
between user and
a teletypve or
whatever progran

ccncern itself

Page

with time-sharing systems has shown @ sone

3

conditions concerning the communication

system. This conmunication takes place via

display console in the comnmand lanquage oL
the user 1s operating. This paper will not

with the design of command languages but

rather with the solution ot the ftollowing problens:

A) Users of

time~sharing systems tind that there

may be sequances of commands that they freguently

enter with

l1ittle or no variation. Even wnore

annoying than the repetition may be the tinme

required for the physical console to accept the

ccnmand an

4 print the reply, or, more sariously,

the possible 1loss ot 1intormation due to the

inevitable

occasional typing error. For exaaple,

it is common that at the beginning ot a session

with the

commanas a

files from

A

systen there 1s a standard sequence Orf

user wWill give 1in order to retrieve his

secondary storage, possibly assemble or

compile them, and then initialize the particular

subsysten he will use.




Page

B) A user may wish to enter a long series ot
commanids  which, due to 1ntefspersed computation,
requiras him to b2 present at the consola tor a
much longer period ot time than is necessary to

type the commands. For exanple, i1t a user wishes

to assemble or compile several packagss ot a larqge

program, rather than 1issuing the ssquence ot
commands together, he may have to wait tor each
computation to complete betore entering the next
regusst, thereby partitioning his free tine.

Time-sharing systems have proved 1invaluable tor

speedy construction and debugging ot programs but
there are many proqrahs which, when completed,
will conmnpute for a long period ot tlm@'WIth no
need of human interaction. Some systens provide an
offline mode tfor running these programs but in
general the command languages are ditterant trom
the online command languages and less adequate.

C) There ar= mahy dialogues with the copputer
which require very little creative 1ntervantion by
the user. His presence at the console may be
necessary solely to chaperone the computation to
check for errors or to supply as ainput to one

pregram the output of 'a previonsly executed one.
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#hat is needed 1in a time-sharing system 1s a continuum
cf carabhilities ranging trom pure non-interactive (read
batch processing) on the ore hand to highly 1interactive on

the other.

2.0 HISTORY

Some workX which has been done in this area will now be
descrited. |

Tn an early effort, since superseded, the SDS-940
time~-sharing system at Rerkeley provided a system which
weuld cpérate on a character tile 1n the fellowing way:
Characters would be taken trom the tile and delivered to a
"pseudo-teletype”., The system was deluded to believe that a
psendo-teletype was no ditferent trom a real teletyve, and
that characters sent from the tlle'were éctualiy. typed at
its keyboard. The 'pseudo~teletype would react to these
characters in exactly the same way a real teletype would

react 1f the same characters were typed to it by a usera.

The output rTesponse to this input at the pseudo-teletype was

diverted to the console of the  programmer using the
facility. A file wmight «contain breakpoints whach would
cause interrdption ot the program. Breakpoints coulq be
placed wherever it was anticlpated- that creative or
unpredictable intervention by a human was required. The

user was allowed to 1nteract arbrtrarily with the
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pseudo-teletype, throungh his own console, at these polints
and then type a conmmand *¥0 continue sending chardct@rs tron
the frile.

C158, the time-sharing system tor the IAM J0Y4 at MIT,
made available to 1ts users a program called RUNCOM. This
is again a facility tor sending a saguence ot commands to a
"pséudo—teletype". A macro facility (recursion and nesting
allcwed) which pernits ags}qnlng_ a name to a series Ot
commands is provided as well as a restricted conditional
facility. The conditional facility 1is actuaiiy' a Spedlai
cenmand _in the time—-sharing system which iakes as an
argument a syabolic name. It the pame 1S notA£he name ot an
existing file then the RUNCOM program will ask the user
whether or not to abort. Testing in this tashiop proves .to
ke cuhbersome and very ad hoc but 1t 1s nevertheless tound
to be quite usetul for detascting errors.

While JCL, the job control language tor the IBM 36U, 1S
not a time-sharing command language 1t has attacked
analogcus problens for batch processing. JCL. allows the
definition of a sequence of  commands 'as a macro with
symbolic. parameters. Calling a macro trom an 1input card

deck atter using special commands to initialize the values

of its param:ters results in the series of pararneterized -

ccomands baing executed. JCI, also has a  conditional
facility. Each “step” or statement ot the coamand seguence

has Aasscciated with it a "return code" vhich 18 a positive
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integer assigned to the step atter 1t has Dbeen executed,.
The return code is» an error 1ndicator returned by each
executed ccamand upon termination. We can write a statemnent
in the language whilch makes numeric tests on the return
codes ct-specitied previously executad steps. The result ot
a test statemsent 1is to decide whether the na2zt sequential

statement in the program is to be bypassed or =2xecuted.

3.0 THY LANGUAGE

The above three systems are all similar 1n that they
essentially provide a tacility tor sending a linear
sequential list ot commands to be axecuted as 1 entered

. ‘ ) i : .
from a console. Th= macros were introduced as a labor-saving
device and the couditionais allowgd a ~small amounf ot
control over the job being executed. Wa propose that a
language with - goto's, tunctiouns, conditionals, and
generalized string pattérn matching statemants 1s wnore
Suit€d to the task of controillné 1nteraét1vé"pfocésSés.

The lanquage should have the tacility to send a command (OT

just a string of characters) to a pseudo~-teletypa and then

wait for the coaplete response to this input. Subsequent

acticn on the part ot the program can then be based on the
ccrntent of . the Tesponse (L. .2. the output of the
pseudc-teletype). With reasonable conversational tfeatures

in the 1language, a program can selectively Cchoos=2 the

F)
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significarnt input and output required by the user and obtain
the abcove mentioned continuun.

We will provide below a list of atomic tunctions which
cculd be casily enmbeddad 1nto an 2xisting implenentation ot
any language with strainqg-handling capabilities. These
functicns wouid provide cormplete, mininum capabllities  tor
comrmunication with the pseudo-teletype. That 1s, a Iunétlon
will e provided which - takes as arqgument .a sString of
characters. Calling the tunction will cause the characters

to ke sent to the pseudo~teletype. Other tunctions will bhe

provided to collect the output characters. With this
facility we can do arbitrary computation to generate

commands and then do conplex analysis ot the_ response, Ve
can iragine very grandiose applications ot ihe tacility.
For exampie consider a program ia a language containing the
special ftunctions which constructs programs 1in gome other
language. The constructed programs could be entered,
corpiled and executed on the pseudo—teLetype and then
evaluated on the basis ot their output. Another appiication
would be ”to construct an intertace batween usér énd system
which 1is- radicaily ditterent trom the sStandard ccmmand
language vprovided. The 'sttlng processing langquage coulid
accept commands in the new syntax and then transtorm then
intc weaningiful ccommands for the standard command.language.
More ccmmonly, however, use of tﬁe language would bhe Yo

consclidate lengthy command saguences into A sinale
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Farameterized comnmand. Mechanical error checking and other
avtcomatie operations would thereatter be removed trom the

user's responsibility.

4.0 THE CCMMUNICATION FUNCTIONS

A complete set of atomic functions tor communlcafing
with the pseudo-teletype will now be listed. The tunctions
counld be added to a processor of any reasonable String

manipulating language, tike SNOBOL, TRAc;'br coulr, dr'éven,

Y

in the form of system .calls, to assembly Llanguage. The

syntax of the presentesd tunctions will naturally depend on

the language of their embedding.

LCGIN{ <name> , <password> )

This function obtains a psmudo-teletype' Tor
the program and enters the named user on 1t it the
password 1is acceptable. Null arguments will cause
the name and password ot the user running the

-pregram-  to - be used., - The now - . active
pseudo-teletype 1s lett 1in a state where 1t 1s
awaiting its tirst conmnmand., The tunétlbn will rail
and do nothing it the arguments do not result in

a legal entrance to the systen.

11
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LOCGCUT { )

This tunction of no arguments causes the
pseudo~-telatype to be logged out, regérdless or
what state 1t 18 1in. The pseudo~teletype 1S
aufdmatically logged éut.at the termination ot the

rrcgram even it this i1s not explicitly requested.

WATT(‘)
| This funcfion of no argumenté causes a pause
in .exécution ot the cbnttol grogram nntil the Jjob
on the pseudo-ﬁelétype 1$ 1n a state’where 1t can
d¢c nothing without recieving more input... That 1is,
it waits until the pseudo-teletype 1s done Wwlth
its current computatioﬁs. This tunction has é
null value and causes all output oLt the
pseudo-teletype generated whiLe warting to be
lost. This function 15 necessary to gunarantee
that all output trom past conmands to the
pseudémteletype has been generated. Without this-
taéllity we would be hard pressed ﬁo decide which

cutput was associated with which comnand.

SEND ( <string> )
SEND first does a WAIT and then delivers the
characters in the string to the pseundo-teletype as
it requests input. The SEND function returns a

null value.
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FORCED SEND( <string> )

 FORCED SEND torces the psuedo-teletype 1nto
t he highest lavel ot the time-sharing sSysten
command language, 1nterrupting any coaputation
that may be executing. (A possible method ot
implementing this would be to send .a spéclal
escape character  to thé input butter ot btne
'pseudo~téietypeawhichtwould be recognizéd by the
time-sharing systém as a request Ior  this
partiéular action.) Then the‘arqument string - 1s

sent as with the SEND function.

RECVCHAR{ <number> )

HRECVCHAR takes as argument an expression that
evaluates to a positive integer, N. Tt collects X
- output characters Itonm the pseudo-teletype
resulting from the 1§st SEND or  FORCEDL = SEND
funct;dn call, where X is less than or equal to N.
It there are less than N characters {put at least
cne) then thése charactets afe returned as the
value of the function; It there are N oOr more
chafacters ot output then the tarst N characters
are returned as the value. Tt there 1s no output

then the function tails.
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RECVLIKE ()

The purpose ot this tunction 18 tO0 gather
output from the pseudo-teletype line by Lline, The
function takes no argumrents and returns. as .1ts
value the next line tron “the output - ot the
rseudo-teletype. If there 1is no more output then

the function fails.
ECHO{ <number> )

For conversational applications, 1t ~Rray be

desireable to occasionally allow the user to

.-

interact directly with the pseudo-teletype through
his own console. A program to do this would

a) accept a character {or characters) trom the
user '

b) SEND the characters to. the pseundo-teletype

c) gather the reply, it any, with RECYCHAR or
RFCVLINE : ' :

d) print the reply on the user's console:

e) go to step a.

Howaver, input characters will appear twice 1in the
output at the user's console - once tor his typing
cf the character, and once as part or the output
¢t the pseudo-teletype, The function ECHO, when
called with negative argument, turns oft the
echoing ot all characters 'input to the user's
consola. A subsequent call to ECHO with a

ncn—negative argument will turn the echoinqg back

14
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on again, This tunction  has other uses 1n . an
interactive language; tor exanple, to accept

secret passwords without having them pranted.

The appendix contains a program whlch represents an
exanple of the use ot the above functions (1abedded 1in a

SNORBRCL3 language processor) operating on a hypothetical

time-sharing system. The exanpla demonstrates . a
straightfcrwarcd application ot the tacility ~ tor

consclidating a lengthy comnmand sequence  1nto ‘a s1ngle

command. It. also shows how the conditional teatures can Dbe
used toth to control and evaluate the execution ot the J0b
and to do it with concise, paranmsterized PLoOJrams.

By providing a time-sharing system with a program to
gqueue process control program tile names and a sSupervisor
program to sequentailly execute process control. jobs tfrom
the queus,  we can have.a'very reasonable background batch
rrocessing facility integrated.into the system. These >johs
would the .able to_communicate w1th the conmand lanquages of

the time-sharing systenm and could execute with a dgreat deal

of conditional control over theaselves. It would he very

convenient to prepare, edit and submit background jobs rronm

a time-sharing console.

1]




7
\ i
NS

page 14

5.0 IFYELEYMENTATION

Ivplementation ot the above tunctions will vary
depending on the characteristics ot the time—-sharing systen,
The irplementation at Rerkeley crTeguived ptOVLS;on py the
time-sharing system oOf tour prlﬁlleqed routines which when

called by a suitably authorized program would:

- A) Simulate the 1npptj 0or a character at the
kéyboard .otb another | teletypé. {(f.2. put a
character into the 1nput butter ot that teletype.)

B)Y Sugpress the typing.or characters put into the
cutput huffer of another teletype. h
C) Read characters out ot the output buffer ot
ancther teletype.
L) ﬁetermine it - another teietypé 1s Irunnlng a
ptbqram which is dismissed wailting tor teletype
ingﬂt. (
Needless to say the physxcalleXLstence of a teletype tor
this jcb is not rejuired. o |
-~ This method of implementation was intluenced by the
nature of the already existing time-sharing system, and 1s
nct cbmpl@tely satlstactory. When a process control 7Jjob 1S
rurninag undor this implenmentation, the time-sharing systen
actunally sees two separate jobs - the controlling progran

and the Jjob being controlled. This means that two entry

rorts to the systewm are absorbad although the tvo Jobs  are
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crerated by only one user and saldom compute 1n parallel.

Nct cnly is this a waste 0f a valuahle system rasource, -but
it also results in a difticult accounting problem. . During

process control, twice as much LOGIN time 15 charged than 13

~actually spent by a wuser at a phaysical console. Another

comrlaint is5 that the indirect approach of using teletype
buffers tor the communication ot commands nétween the two
jobs secms inefficient and unclean.

in a more verSatiLe operating system one would wish tb
canse the controlled <Job to execute as a subsidiary or
rarallel ©process of the centrolliing prograf. This
introduces some probleas hovever. It 18‘1mp5;tant that the
contrclled job execute exactly as 1t 1t were entered from a
standard console., 1In particular, 1t nust navevali the sam=
capabilities (é.g. émount ot menpory, nuﬁber ‘ot devices
attachable, number of files 1t can 51multaneously npen,
efc); 'Also;lits universe ot discourse must be restrictaed to
oenly its own created environment, and not that ot th=
contfoliinq'program. For example, 1% 1n the course ot ats
computation, the controlled Jjoh executas the operation

WCLOSF ALL FILESY, the controlling program should npot De

As for ‘he conmand communication between the two 7j0bS,
a parameterized input/outpnt structure 15 neaded. We should
ke able to specify as one of the 1nitial parameters to A

job, that 1its command input and output will take the torm oOf
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ccmmunicaﬁlon with a partaicular ©DdDrocess control gprogram.
This will céuse each call to a teletype 1input/output routine
to execute an appropriate process connmunication routine
instead of a teletyve operatlon./ Notice that 1r the
orperating sysfem pernits any operat;ons “which rake

assumrptions about  the nature ot command input/output {(2.9.

WCLEAR TELETYPE 0OUTIPUT BUFTFERM™) then these .routines npust

perforn an equivalent ope;ation wvhen executed Dby a
centrclled job.

These reyuitements tor a clean 1implementation or the
conditionai éonversafiénal comnmand processing tacilities are

in ftact general problems of current operating system design.

6.0 CCNCLUSION

In 1967 a specialfpurpose progranming languagev-aeyoted
entirely‘ to 1interactive process cbnﬁroiiind' called CCP
(ConditionalVCommapd Processor) wés iaplemented on  the  5DS
940 in the spirif of the above.  The language had a protound
impact.on the us2 0f the time-sharing systen byA'peopie vho
censtruct and maintain large programs.. The asseanbly éna
lcading ot fhese programs has been almost complately
autcmated byA the use of tha langudge. The most notable
example of this 1s the assembly and loading oI the
time~sharing system itselt, which reqguires a CCP proqramn SiX

pages in  leogth. The operations required are contusing

/
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encugh thaf the chance ot thear being pertormed Correctly by
hurans 1s less than fi1fty per cent: with CCP the entire
process can be perforued automatically in a relatively shoft
time with no human intervention required.

Ncw ccapleted 1s the embedding of tne tunctions listed
above 1n an implementatiou otVSNOBOLu at Berxeiéy.>The mucCh
greater power in the SNOBGL lanquaqge has éﬁablea Amuch morei
ccrplex  job  control programs to be-wrltten, programs whlch
can adjust their execution 1n a very tlexible manner as'tney
ohserve the course ot the Jjob being controllied. For
examnple, Cne programuer 1nterésted 1n a new 1nteractive text

editing command language has built an intertace with the

standard editor on the system to allow experigentation with

it.
Rutler Lampsbn advised this research rrom. the
beginning, and with Larry Barnes. helped specity the

commurication functions and their, implementation on the - SDS

quo,
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