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Abstract

Interactive Programming systems often contain help commands to
give the programmer on-line instruction regarding the use of the var-
lous systems commands. We argue that it would be relatively easy to
make these help commands significantly more helpful by having them
accept requests 1in natural language. As a demonstration, we have pro-
vided Weizenbaum's ELIZA program with a script that turns it into a
natural language system consultant.
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Introduction

Many interactive systems include a mechanism for automatic dis-
semination of information regarding the use of its commands. Typi-
cally, the user gets this information by entering a basic "help" com-
mand and providing the name of the command he wants information about.
For example, on the DECsystem-10 [3], the user may type HELP, and get
information on the HELP commands; HELP¥, and get the names of docu-
mented features; or HELP<name>, and get information on the feature
<name>. Figure 1 shows the results of typing HELP and HELP¥ on the
system available at Indiana University.

The problem with such help commands is that the user must know
which command he wants information about. If, instead, he only knows
what he wants to do and wants to find out the proper command to use,
he is reduced to a sequence of guessing command names. Help commands
should be more user-oriented, allowing the user to describe in his own
terms what he wants to do. The system would interpret the request and
provide information on how to accomplish the desired task.

Interactive systems consultants (help commands) are excellent
applications for natural language understanding progra;s. Since the
context which the systems consultant must deal with is limited, even
unsophisticated natural language programs are capable of dealing with
it. The ease with which such consultants may be programmed and theilr
usefulness argue that large interactive systems be provided with

natural language consultants.

A Natural Language Consultant

Lest the reader fear that we are proposing an extensive research

project rather than a program well within the state of the art, let
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Help on the DECsystem-10.



us explain the minimal requirements of a natural language understanding
system and why the systems consultant 1s a good application.

We will say that a system understands natural language if a user
who knows what the system 1s capable of but who had not been speci-
fically trained in the system's input language (i.e. its domain of
competence) can phrase an input to the system and, possibly after some
clarificatory dialogue (see, for example, [1]), have his input satis-
factorily handled. The sophistication and complexity required of the
system depends on its domain of competence. Relatively sophisticated
systems have been written to obey commands to manipulate blocks on a
tabletop [12] and to retrieve scientific information on lunar rocks
[13]. Newell, et al. [8] discuss varying degrees of sophistication
needed for understanding spoken language for various tasks among which
is the systems consultant. Their version of the systems consultant,
called Voice-CC, requires a much more sophisticated system than ours
because understanding spoken language is a more difficult and less
understood task than understanding language written in machine-read-
able form. In one respect thelr task is easier because Voice-CC is
to communicate with the user over a voice channel at the same tlme
the user is trying to use the system over a conventional terminal.

The system can know what the user has been doing and this can be a
great help in understanding what he is asking. We are proposing a
consultant which operates via standard terminals. We will discuss a
consultant that 1s independent of the system monitor, so that it has
no auxiliary source of information on what the user might be attempt-
ing. (Though if the consultant were part of the monitor, it could

have this information.) On the other hand, since the user is using



_5..
the terminal to ask his guestions, he is presumed to know such things
as what the end of transmission character is, while the sample protocol
in Newell, et al. [op. cit., pp. 69-71] has a significant number of
interactions on such topics. In either case the task is much easier
than a general natural language understanding system because the Sys-—
tem's domain of competence is so limited, viz. the commands and fea-
tures of the interactive system. We can assume that the user of the
consultant wants information about these commands and that the request
will be phrased in terms of the operations which they can perform.

It is only necessary to recognize these terms and respond with a dis-
cussion of the relevant command and, possibly, related commands. The
system need not understand the fine details of the user's request,
Just the gist of what he would like to do. Therefore, building the
consultant is not much more difficult than writing a manual and pro-
viding a good index/thesaurus.

There is a controversy over whether natural language is an appro-
priate query language [5; 63 7]. The opposing views seem to stress
the ambiguities and general sloppiness of natural language. We trust
that we have adequately explained that this 1s not an issue for the
limited context we are discussing. There 1s another opposing view,
however, that questions the usefulness of natural language input. This
view is that habitual users of any system will prefer to use a terse
formal language rather than natural language, which is generally ver-
bose. The common response to this is that natural language input is
best suited to "casual users". But do casual users exist? If so,
who are they and what systems do (would) they use? Our answer is,

"We have met the casual users and they are we." Experienced programmers,
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when faced with a new system or with the need to use an unfamiliar
feature on their old system are casual users of the "help" program
(system consultant). They use the system consultant because they do
not know the command language, and they use it only until they learn
the command language. What such a user wants is to be able to des-—
cribe the operation he would like to perform and to be told the correct
command to use in the given system. This is the natural language sys-

tem consultant we are proposing.

The ELIZA Helper

A natural language system consultant has been described briefly
elsewhere [9]. To further demonstrate its feasibility, we have made
Welzenbaum's ELIZA program [4; 10; 11] into a partial implementation.

The ELIZA program is acfually guite simple and involves no sophis-
ticated parsing, analysis or “understaﬁding“ of language. The input
sentence 1is searched for predefined keywords, substitutions are made
where specified, and the sentence is broken into phrases which can be
used in the ocutput sentence. Associated with each keyword is a level
number which determines the preference of a response related to that
keyword along with a list of reassembly rules to be used in the res-
ponse. As the input sentence is scanned, a list of keywords in the
sentence 1s constructed with the most preferred keyword at the front
of the list. When the scan is completed, the decomposition pattern
for the most preferred keyword is applied to the input sentence. If
this pattern matches, parts of the input may be concatenated with a
rule for that keyword to form the output sentence. Where necessary,

subsequent keywords from the input sentence are used. If no keywords
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are found or all decomposition patterns fail to match, a stock sentence
is chosen as the response.

The keywords, preference numbers, decomposition patterns and rcas-
sembly rules are written on a file called the "script" which 1s read
and used by the ELIZA program itself. By changing scripts, ELIZA can
be made to perform different roles. ELIZA has been made to perform
the system consultant role by choosing the keywords from the commands,
uses of the commands and their synonyms. The reassembly rules are para-
phrases or quotes from sections of the manual designed to provide in-
formation about the system and to answer the presumed questions.

The current implementation uses a SN@BJLU version of ELIZA [4]

(we actually use Cal SN@B@L, a smaller, faster version of SN@B@LY) as

a consultant for the KRONOS 2.1 opefating system on the CDC 6600 com-
puter at Indiana University. Specifically, the script is designed to
provide help with permanent file (PFILE) commands used interactively,
as well as knowledge about logging off the system, submitting files of
control cards to the input queue, routing files to printers or card
punches at various remote facilities, recovering an interactive job
after being disconnected from the system, copying files, and other use-
ful procedures as described in CDC's Time-Sharing User's Manual [2].

A user accesses the consultant by typing -HELP which activates a
KRONOS procedure file, which then calls the ELIZA helper. It also
copies every conversation for later study. Such sample conversations
permit the maintenance of the script in a dynamic state to fit the
specific needs of users and to provide navigational tools in the task
of predicting conversation flow. A typical conversation is shown in

Figure 2.



s—HELF

A COPY BF THIT COMYERITATION IS BEING

MADE FOR FURTHER =STUDY...

T TEEMIMATE THIZ PROGEAMs TYFE QUIITs

THARME=Z. 0OF THRMHE 0. ..

HOW DO 0l 00, WMHAT IS YOuUR PROBLENMT
v 1 MEED ZOME IMFORHMATION AEDUT FFILES.

FILEZ MAY EBE AZ=OCIATED WITH A JOEB BY USING EITHER

THE RTTACH <DIRECT SILE» 0OFR SGET <C(IMDIRECT FILE:
COMMRHD=E.  FILETS MAY BE MADE FPERMAMEMT BY LUZING EITHER
THE DEFIME (DIRECT FILE: OF =ZAYE <INDIRECT FILE) COMMANDE
¥ oIl mar zume 1F 1 uANT DIRECT OF IMDIRECT FILES.

A DIFRECT ACCESE FILE IT A FERMAHENT FILE MHICH. Ue0OH
REQIEZT, EBECOMES AEZ0OCIATED DIRECTLY WITH THE USER:

JO0E.  UMLIKE FEQUERTZ FOR IMDIRECT ACCEZE FILEEs A

ZOPY OF THE FEFMAMENT FILES IS MOT CREATED FOR UZER
ACCE=SE. UWUSE OF A DIRECT ACCES: FILE 12 EELQLUESTED EBY
EMTERIMG THE ARTTACH COMMAMD. AMD ALL SUBSEQUEMT OFERATIONET
ARE FERFOFMED OM THE FPERMANEHRT FILE ITEELF. H DIRECT
RCCETZ FILE I3 CREARTED BY USE OF THE DEFIME COMMAND
¥ HOW IZ THAT DISFFEREMT FROM AM IMDIRECST AICEZS FILETY

A IMDIRECT ACCESZ FILE IZ A PERMAMENT FILE THRT CAMNOT
BE ACCEZZED DIRECTLY EBY THE UEER. WHEHN ACCESE IZ REQUEESTED
BY A GET COMMANMD. A COPY OF THE PERMAMENT FILE IZ
CREARTED AMD AZZ0OCIATED WITH THE JOFB MAKIMS THE REQUE=ST.
MOTE THSET IF THE WOREIM: FILE IS ALTERETs THE LUZER

MIZT EMTER THE REFPLACE COMMAND TO UPDATE THE FERMAMEMT
FILE. AH IMDIRECT ACCEZET FILE IS CREATED BY UZE OF
THE =AYE COMMRMD
T AT ELZE Can vOU TELL ME ABIUT INDIRECT ACCESS FILEET
CAM YO EBE MORE SFPECIFICT

¥ Zuprgze 1 O uAnT TO SACE IMDIRECT FILES.

THE =AYE COMMAND CREATEZ AM IMDIRECT ACCEEE PERMAMNEMT
FILE. THIT COMMAMT ALLOWE A UZER TO RETAIM A COPY

OF THE =ZFECIFIED LORKEIMZ FILE IM THE FPERMAMENT FILE
SYETEM ;

¥ How oo I uUsSE THE =AvE COMMAaNDT

THE FORM OF THE =AYE COMMARMD IS —

TAVE s LFH=FPFH-PU=PARZTWF D, CT=M M=t

¥ oblAT 12 MESMT BY CTes I DOMTT UNDERSTAMD.

CT FREFFEZENTZ THE PEFMAMENT FILE CRTEGORY. THE FILE
CATESORY DETERMIMES WHICH UZEF:T MAY ACCERE A FILE.
THEFRE RRFE THREE CRTEGORIET OF PERMAMNEMT FILEEZE - FPRIVATES
SEFRIWs HMD FUBRLIC

Figure 2a. A session with the ELIZA Helper. User's input is on

lines beginning with "“/" or "2?".



Y WHO MAY UZE & FILE IF IT IS ZAVED &S A FUBLIC FILET
Pl REFREZENTE 8 PUEBLIC FILE., THESE FILET RFE AYRILAEBLE
FOR ACCEZE BY ALL UZERT KEHOWIMS THE FILE MAME: FASILIORD
AHD U=eEr HUMEBER. OMLY THE TOTAL MUMEER OF ACCESIES
TO FILEZ OF THIZ CATEGORY ARE RECORDED FOR THE ORIGINATOR
adF THE FILE
FLERZE TELL ME WHAT vOU MESH BEv M=M OM THE ZAFE COMMAMT.
M REFREZEMTS: THE FILE 0OF ILUZER FERMISTION MODE. THEFRE
HFE ZEVERAL FOZZIBLE MODES - WRITEs MODIFYs AFFPEMDs
FEAD. READMD. RERTAP: EXECUTE: OF MULL
T AT s I ABELE TO DO MITH A& FILE SSVYED IH WRITE HMODeTY
W REPREZEMTT THE HWRITE MODE AMD ALLDOWE THE UZER TO
MREITE:. MODIFYs AFPPEMD. RERDs EXECUTE: OF FURGE THE
ETLE
¥ YDU MEMTIOMED WMORKIMG FILES EARLIER &MT | DIDH'T UHDERSTAMD.
A WORKIMS FILE I% EITHER A MEW FILE: CREARTED BY THE
LZERs OF A/ ZOPY OF AM INMDIRECT ACCESE FILE THRT SLEEARDY
EXIEZTEZ IM THE ZY2ZTEM. ALL WORKEIMS FILES ARE TEMFORRRY
IM HATURE &AMD CAM EXIST MO LOMSER THARM THE USER IT
LOGGED IMTO THE =¥STEM. A WORKINS FILE I A LOCAL
FILE. THE FARAMETER LFM OM MOST TIME-ZHARING J0B COMMRMDE
AND PERMAMEMT FILE COMMANDE TIGHMIFIES A LOCARL FILE
MAME
¥ YESTERDAY [ LOST A FILE BECAUSE I HADHMTT USED IT IM SMHILE.
DO %00 WAMT TO EHOW REDUT PRGLISET: WHICH GIVES A LISTING
OF Y0OuUR RURSED FILEZ. OF DO ¥OU WANT TO EMOW ABOUT
PRGCOFPYs WHICH WILL sALLOW %CU TO RETRIEVE A COPY OF
B FURGED FILET
T TELL ME SEQUT FRSCOFRY.
PRSCOFY IZ A ROUTIME WHICH ALLOWE THE USER TO RETRIEVE
A FEEMAMEMT FILE WHICH HAT EEEM PURGED IN RCCORDAMCE
WITH THE PFILE PURGIMNG ALGORITHM
T Haw pao I usze pescORyY T
THE LZER MAY ACCEZS THE FPREGCOPRPY RDOUTIME BY THE COMMAND
FRESCOPY s DATEs PFFNAME,.  GWHERE DATE REFRESENTS THE MNUMERIC
AY OF THE MOMTH WHEM THE FILE WAS FURGED: BAND FPFNAME
REFREZEMTEZ THE MNAME OF THE FFILE WHICH I TO BE RECOVERED.
THE DRTE IZ A REQUIRED FARAMETER AND I% AVARILABLE FROM
PRGLIZT. IF FPFHARME 1% OMITTEDs ARLL OF THE LIZERT FFILEZ
ARE RECOVERED FROM THRT DAYS FURGE TAPE. HOTE THART
PFILEZ MAY NOT BE RECDYERED AFTER OME MONMTH. ALZO
MOTE THART TO ACCOMPI IZH THI= FEAT FROM THE TELETYFE.
A ZUEMIT COMMAMT MUST BE USED

-

Figure 2b. A session with the ELIZA Helper.
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¥ WHAT DOEZ THE SUEMIT COMMANMD DOC
THE =UEMIT COMMAMD ALLOWE A MALIDATED UZER TO CREARTE

A BATCH 10O% DECE IMASE adD ZUEMIT IT TO THE LOCAL BATCH
DUELE AT 8 DEFERRED BRTCH J0OE. THE UZER CARHHOT IMTERACT
MITH A JIOE TUEBMITTED FOR PROCEEZZIMG LUEIHG THIE COMMAND,
FATHERs THE 10E IT TREARTED IM THE ZAME MAMMER AZ A

10k TUERMITTEDR FROM THE CARD READER AT WZCs BALAMTIMES
MEMORIAL. OF EBUZIMEZZ
¥ Hou o I sueMIT & JOE I THIS WAavT

THE FO=M OF THE SUBMIT COMMAMD IS -

SUBMITOLFH D HED
T AT 1= QT

2 REFPFEZENTZ THE QUEILE SPECIFIED IM A ZUBMIT COMMAMDI.

IT MAY BE EITHER E. H« OF E. B MEAM= THRT THE J0OE
guTFUT 12 DIZPOZSED TO THE EBRTCH QUELE TO EE PRINTEDS
FPUHCHED, ETC.s HT WCC. H MEANT THRT THE J0OFE OUTPUT

1= DIZPOSED TO THE BATCH RMIELE. EBUT IZ DROPFPED AT JOE
TERMIMATIONM., “DEFARILT YARALUEX ., E MERMT THAT THE 10OB
QuUTPUT 12 DIZPOEED TO £XFPORT-IMFORT QUELE FOR PRIMTIMG
AT A FREMOTE ZITE
T bWHaT 1= NET

MFE REFERT TO THE NO REMIND OPTION. IF FREZENMTs THIZ
FPAEARMETER WILL IMHIEBIT REWINMD AFTER EXECUTION OF ARZEOCIATED
COMMEND
¥ One more muEsTIoM — How pa [ TURKM THIS MSCHINMNE OFF T

TO LOGOFF FROM: TELE=. TWFPE SOODEYE OF BYE. AM ALTERMATE
WAY TO LOSOFF 1% THROUWGH THE HELLO OR LOGIN COMMAMDE.
THEZE HAYE THE =HAME EFFECT AZ THE EBYE COMMAND EXCEFT

THE LOGIM TEGUEMCE I REIMITIALIZED
T Thare yOU FOR vOWR HELF.

MY FLEAZURE
EZTIT.

.)-

Figure 2c. A session with the ELIZA Helper.
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Organization of the consultant script follows the general theme
that when a command name, a synonym of the command name or a word
implying some use of that command is recognized in a user input, the
user 1s presumed to be asking for information about that command. The
initial response is a general description of the usage of the command.
It gives enough information that the user's question is probably an-
swered or at least the proper terminology is provided to rephrase the
guestion.

If the same keyword reappears, the system responds with more speci-
fic information until the feature is completely described. The next

use of the keyword is responded to with:

CAN YOU BE MORE SPECIFIC? or
PLEASE DESCRIBE YOUR PROBLEM IN MORE DETAIL or

WHAT DO YOU MEAN BY 2 I DON'T UNDERSTAND

where represents the input string. Further uses of the keyword
are ignored, allowing less preferred keywords to determine the response.
Preference numbers determine dominance among keywords. Reguests
for information about parameters on control cards always dominate, since
these keywords have a higher precedence than the simple name of a con-

trol card. If an iInput sentence were:
What does PW=PASSWORD mean on an ATTACH card?

the system would respond relative to the keyword PW and describe what
password should be specified when manipulating a file rather than ex-

plaining more about the ATTACH command itself.
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A more problematic situation occurs whenever the same keyword has
differing interpretaiions, depending on the context. A partial solu-
tion is provided by assuming the user will remain within the overall
context of a given script (an underlying assumption throughout ELIZA's
history). Even with this assumption ambiguities arise. For example,
the permanent file structure under KRONOS permits the specification of
a mode under which a file may be accessed. These include a READ, WRITE,
and APPEND mode. But in many situations, an input sentence may contain
one of these keywords, though the user is not requesting mode informa-
tion. An answer to this problem is provided in the ELIZA system through
the use of more complex decomposition patterns. A phrase such as READ
MODE may be specified as part of the pattern associated with the key-
word READ so that responses relative to that word are not given indis-
criminately. It is important to note that such disambiguation cannot
always be accomplished in this manner. In some instances, ELIZA is
made to respond with a question formulated to resolve the ambiguous key-

word. For example, if an input sentence were:

How do I find the turnaround time at Marshal H. Wrubel Computing

Center?
the system would respond:

WOULD YOU LIKE TO DROP'OR SUBMIT A JOB OR WOULD YOU LIKE TO SEE

A STATUS OF THE QUEUES AT WCC?

Thus, a user is encouraged to use unambiguous keywords and is led to

the eventual solution to his problem.
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Summarg

An excellent application for natural language understanding sys-
tems is an interactive system consultant. This is true for several
reasons. The user of a system consultant is, ipso facto, not well
versed in the system command language, and will cease using the con-
sultant precisely when he does learn the command language. He is,
therefore, precisely the kind of user best served by a natural language
input system. On the other hand, the system consultant operates on a
very restricﬁed domain, viz. the system commands and the uses to which
they may be put. At this time, natural language understanding systems
have been successful when applied to restricted domains and they have
been successful only in such applications. Furthermore, the system
consultant does not require a fine understanding of the input. It is
acceptable if the consultant merely recognizes what command or feature
is being inquired about and launches into a discussion of that feature.
To demonstrate the feasibility of a natural language system consultant,
we have implemented one using ELIZA, a keyword oriented conversation

program.
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Appendix I: Keywords used for ELIZA Helper

APPEND

AT

AT=AT
ATTACH

BA

BAL
BALLANTINE
BALLENTINE
BALLINTINE
BRF
BUSINESS
BYE

C

C=CC
CAN'T
CATALOG
CATALOGUE
CATEGORY
CATLIST
CcC

CDC
CERTAINLY
CHANGE
COMPUTER
COMPUTERS
COPY
COPYBF
COPYBR
COPYSBF
COPYCF
COPYCR

CT

CT=N
DEFINE
DIRECT
DISPOSE
DON'T
DROP
DROPPED

E

EDIT

EDITOR
EJ

ELIZA
END

EQ

EQ=EQ
EVICT
EXECUTE
F=LFN
FILE
FILES

FN
FN=PFN
GET
GOODBYE
HALT
HELP

I'™M
INDIRECT
KRONOCS
L=L0C
LEFN
LFN=PFN
LIST
LISTING
LNH

LO
LO=0PTIONS
LOC
LOCATION
LOCATIONS
LOGOFF
LOST

M

M=M
MACHINE
MACHINES
MAYBE

ME

MEM
MEMORIAL
MRF

MODE
MODIFY
NAME
NAMES
NEVER

NEW

NFN
NFN=0OFN
NO

NODROP

NR

OFF

OFN

OLD
OPERATING
OPTIONS

15
PARAMETER
PARAMETERS
PASSWORD
PASSWRD
PERHAPS
PERMANENT
PERMIT
PFILE
PFILES
PPN
PRGCOPY
PRGLIST
PRIMARY
PRIVATE
U

PUBLIC
PURGE
PURGED

PW
PW=PASSWQORD
PW=PASSWRD
Q

R
R=R

RA

READ
READAP
READMD
RECORD
RECORDS
RECOVER
RECOVERY
RELEASE
REPLACE
RETRIEVE
RETURN
REWIND
RM
ROUTE

S

SAVE
SEMI
SEMI-PRIVATE
SEND
SORRY
SPEC
SPRIV
STATUS
STOP
SUBMIT
SYSTEM
TELEX
UN
UN=USERNUM
W

WCC
WON'T
WORKING
WRITE
WRUBEL
WRUBLE
XXX

YES

YOU
6600
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Appendix II: Script for ELIZA Helper

HM L <2 = ~HRE~
RFEFEND L #2117 It “APPENT MODE~
"H FEFRESENTE THE APFEND MODE WHICH ALLOWS THE USER TO SPPEND
INFORMATION AT THE END OF THE FILECEQI? “:CF SPEC:MEWEEY:NEWEEY: .~
AT=RAT L 2t D ~~CF AT:~
HT L #1y I ss
“AT REFERS TO THE ATTRIBUTE OF THE ERUIPMENT TO BE USED WHEN ROUTING
A FILE. THE DEFRULT IZ NONE. CURRENTLY.: THE ONLY USE OF THIS FEARTURE
I 7O ZPECIFY THE LCS pRIHT CHHRIM AT BRLLANTINE - tHEWKEY : HEWKE'Y: MEWKEY : -~
ATTACH L ~20- b .
CF FILE:“THE FDFM arF HH HTTHFH COMMRND IS -
ATTACH: LFH=FFN-LUN=UZERNUM s PU=PRISWURD 2CF SPECINEWNEY: ~
ES L #1337 D ~-CF BRLLANTINE:.~
BRL L “12- I ~-CF BALLAMTIME: ~
ERF L oS12s D ossoCF BALLAMTIME: ~
EALLENT IHE L ~19s L “-CF BALLANMTINE: -~
EALLINTINE L #1929 DU ~-CF BALLANTIME:~
BEALLAMTINE L «19s D o
“00 YOU WENT TO SUEMITs ROUTE. OFR IROFP A JOE AT ESLLANTINE. 0% DO 0OU
WANT TO SEE A STATUS OF JOBI IN THE EBALLANTINE RUELEST  tCF_SPECIMNEWKEY:.
BUZINERS ke #1920 B o
‘D0 YOU WANT TO ZUEBMIY. ROUTE, OF LROP A JMOF AT BUSINESS, 0OF DO YOU
WANT TO SEE A STATUZ OF JOB:E IN THE EBUSIMNESE RUEUEST :CF IPEC:HEWKEY: .~
EYE L 207 D ~-CF LOROFF: .~
C L #21s D »~
" REFERT TO THE ESCHPE CHARACTER USED TO IDEMTIFY REFORMATTING
DIFRECTIVELZ IN THE FILE TO EBE =ZUBMITTED UMDER A SUBMIT COMMAND. IF
OCHMITTEDs THE =SYETEM RSSUMES C=r “:HEWKEY:MNEWKEY: .~
CAN‘T = ~CHMNT-
CATRLOS L #1939+ D ~-CF CRATLIET:-
CRATARLOBUE L. 1 3e B “<CF CATLIET:»
CRATEGORY L #2820 D <<CF CT:~
CATLIET L «220s D <~
“THE CATLIET COMMAND SELECTS A LISTING OF PERTINEMT INFORMATICN ABOUT
EACH FILE IM THE USERS CATALOG. IF AN ALTERMATE USER NUMEER IS SPECIFIED,
THE USER OBTAINS A LISTING OF ALL FILES THAT HE CAN ACCESS IN THE
RLTERNATE UZERS CATALOG :“THE FORM OF THE CRTLIST COMMAMD IS
CRTLIZT/LO=0PTIONS s FH=PFNs UN=USERMLIMs L= LIETIHbf=
CF SPEC:NEWKEY: -

C=CC L 21 I ~-CF CCzr
coC L <12 U ~-CF &&002~
CC L “2i- DI -~

“CC REFERS TO THE COPY COUNT ON A ROUTE CRARD. THIS MUSY BE EXPRESSED
RE A DECIMAL MUMBER EBEETWEEMN 1 AND &3 INCLUSIVE. THE DEFRULT WRLUE IS 1-:-
CERTAINLY L -0~ I Z20F NEST~
CHHNGE L »2lr P s

"THE CHANGE COMMAND ALLOWS THE ORIGINATOR OF A FILE TO ALTER ANY OF
SEYERAL PRRAMETERS WITHOUT HAYINSG TO ATTACH AND REDEFINE THE FILE OF
RETRIEVE AND SAVE IT7:“THE FCRM OF THE CHANGE COMMAND IS -

CHANGE » NFN=0FN-FU=PRSSWORDsCT=NsM=M":CF IPEC:NEWKEY:-
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COMFUTER L <10~ 1 ey
TWHET DO YO0 THIME MRCHINES HRYE 7O DD WITH YDUR PROBLEM?-:
THOMT YOU THIME COMPUTERS CAN HELF PEQFLE? =
"0 COMPUTERS WORRY vOUT @ “uiHY DO vDi MEMTION COMPUTERS?-:
TWHAT IS IT AEBEOUT MECHEINES THAT WORRIED YOUIT-:
"WHAT D0 YOU THIME AROUT MACHINES T 3~
COMPUTERS L «igs I «~CF COMPUTER: -~
LRy L #80s D ~COFY~
“COFYING ONE FILE TO AMOTHER mMAY BE RCCOMPLISHED BY USE OF ANY OF
THE FOLLDOWING COMMANDS - COFYEFs COFYEBERs COFYSEFs COFPYCF s
CORFYLCR. OFR COPYSCF ICF SPECINEWEEY: -
COFYEF L #3281y DI #+
"COPYEF. COPYEBER: AMD COPYSEF ALLOW THE USER TO DUPLICATE A FILE OR
RECORD. COPYEF CAM EBE USED 7O COPY MOST FILES IF AN EXACT COPY I: DESIRED.
THE DIFFERENCE EBETWEEN COPYLC AND CORPYE IS THE PRRITY ON THRFE COFIES.
COFYER 1% USED TO COPY UP TO THE FIREYT RECORD MARK EMCOUNTERED OM THE
FILEs AND CORYSEF IS THE ZAME AS COPYEFs EBUT THE COFY IS ZHIFTED RIGHT EBY
OME CHARACTER: THUS AYOIDING THE CRRRIAGE CONTROL CHARBSCTER :“THE FORM OF
COPY COmMMARNDE IS - COPYees NAMEL : MAMEZ., WHERE COFYee
REFEREZ TO THE APPROFFIRTE COPY COMMAMD :CF SPECIMEWEEY:z.- -
COPYER L ~21- I +-CF COFYEBF:~
COPYSEF L #21s D <-CF COPYEBF:.~
COPYLCF L «<2is D ~~
“COPYCFs, COPYCRe. RNMD COPYSCF RALLOW THE USER TO DUPLICRTE A FILE OrR
RECORD. CORYCF CAN BE USED TO COPY MOST FILES 1IF AN EXACT COPY IS DEXIRED.
THE DIFFERENCE EBETWEEN COPYC RNLD COFPYE IS THE FRRITY ON TRFE COFIES.
COPYCE IZ UZED 70 CORY UP TO THE FIRST RECORD MARE ENCOUNTERED ON THE
FILE, AND COPYSCF IZ THE SAME AS COPYCF. BUT THE COPY IS SHIFTED RIGHT BY
OHE CHRFECTER, THUS sYOIDING THE CARRIAGE CONTROL CHARACTER : "THE FORM OF
COPY COMMANDE IS - COFfeesNAMEL s NAFEZ. WHERE COPYee
REFERE TD THE APPROPRIATE COPY COMMAMND- :CF SPEC:HEWKEY: .~
COPYLCR i 221~ D ~-CF COPYCF:~
COPYECF L 21+« b «-CF COPYCFi~s
CT=H L #gls It #/CF ETi~#
CT L »21- D -+
CT HEFRESEMTE THE FERMANENT FILE CRTEGORY. THE FILE CHTEGORY
DETEREMINES WHICH USERS WAY RCCESS A FILE. THERE RARE THREE CRTEGORIES
OF PEFRMAMNENTY FILES — PRIVATEs EFPRIVs AMD PUEBLIC s~
DIRECT L 21~ T ~»~
“H DIRECT ACCESE FILE IS A PERMRMNENT FILE WHICH, UFPOM REQUEST,
BECOMES RESOCIATED DIRECTLY WITH THE USERET J0OEB. UNLIKE REQUESTE FOR
INDIRECT ARCCESS FILES, m COPY OF THE FERMARNEMT FILEZ IS NOT
CREARTED FOR UZER ACCESS. UZE OF A DIRECT RCCESS FILE 1% REQUESTED
BY EMTERIM:E THE ATTACH CORMMAND: AND ALL SUBSEQUENT OFERARTIONS HEE
PERFORMED ON THE PERMANENT FILE ITSELF. A DIRECY ACCESS FILE IS CRERTED
BY USE OF THE DEFINE COMMRND-:CF SPEC:NEWKEY: -



i

DEFINE e 1
"THE DEFINE COMMAND ARLLOWE A USER TO CRERTE A DIRECT ROCESS PERMAMENT
FILE <FFMH» RAND RITACH IT IN WRITE MODE“:“THE FORM OF THE DEFINE COMMAMD 1% -
DEFINE s LFH=FFMN-PR=FRSSWRD: CT=NsM=M" 2
CF SPEC:NEWKEY: .~
DIEFROSE L ~20s D ~~CF ROUTE: -~
oH-"7 = ~<DONT~
DROF b #7808 IF o
“H J0E MAY EE DROFPED AT SEVERAL PLACES AROUND CAMPUS AND RETURNEL
BY wWRY OF THE COURIER ZERVICE. THIZ IS ACCOMFLISHED EY SPECIFYINMG R DROP
FARAMETER ON THE I0F CARD. THIS PARAMETER CONZISTTS OF ONE OF THE FOLLOWINMG
DEW CEUWAIMNT s DOHCCHEMISTRY)> s DEDCETUCATION? s DME(MEMORIALD s DERCEALLANTINE) »
DLICLINDLEY). ANOTHER FORM OF THIS COMMAND <FOR THE CONVENIENCE OF
INTERACTIVE USERS) IZ DROPsDF WHERE DP REPRESENTS A LROF POINT IDENTIFIER.
OF CAM BE ANY OF THE FOLLOWING - WIZWAIN) ¢ COCHEMISTRYD s X (EDUCATIOM) »
HiMEMORIAL) s ECBERLLANTINEY » Z<LINDLEY) “:CF IPEC:NEWKEY:~
DROFPED L <18+ D ~~CF DROP:~
TIiNMO I <DONT KNOW~
EDIT L 20 D <r°1 HAYE NO INMFORMATION ABOUT EDITOR COMMANDS :NEWKEY:NEWKEY: -~
EDITOR L 20 D ~~-CF EDIT:~
EJ f 217 D -~ T
"WHEN E.J RPPEARS ON A ROUTE CRARDs THE FILE TO BE ROUTED WILL EE
ENT OMLY AT THE COMPLETION OF THE JOE IN WHICH THE COMMAND OCCURS‘:
“EJd MEANS END-OF-JOB- iNEWKEY:NEMKEY:

ELIZA L #1667 8 7o 0 <
“HOW DID vyOu ENOW MY MNARME7? :CF NAME:CF YOU:INEWKEY:~
END L #1987, 0 ~~

DO YOU WANT TO &£NOW HOW 7O LOGOFF OR HOW TO STOF THE EXECUTION OF A
FPROGEAMT " :CF SPEC:MNEWEEY: .~
Ed=ER L 217 D ~+CF E&s~
EQ L. #2817 I &7 -
"ERQ EEFERS TO THE EQUIPMENT SPECIFIED ON R/ ROUTE COMMAND. THE DEFARULT
FOR THIT FRERAMETER IS ANY PRINTER: BUT THE USER MAY IPECIFY OTHER DEVICES:
“¥OME OF THE EQUIFMEMT THRT MY BE SPECIFIED OM R ROUTE CHARD IS S0l FOF
SPECIFYING THE CDC S01 PRINTER AT WCCs 1403 FOR THE IEBEM 1403 PRINTER
AT WCC, PH FOR SPECIFYING THRT A FILE IS TO BE PUNCHED AS A HOLLERITH
FILEs PT FOR SPECIFYING THRT THE FILE I3 TO BE PUNCHED ON PAFER TRFE.
FLL FOR ZPECIFYING THRT THIS FILE IS R PLOTZ:CD ZPEC:MEWEEY:~
E L #21- 0 ~-CF EHECUTE:~
EVICT L ~20- D - CF RETURN:~
E4ECUTE L 21~ 1 -EMECUTE MODE~
“E REFPRESENTE THE EXECUTE MODE SND ALLOWS THE USER TO EXECUTE THE FILE-:
CF SPEC:MEWKEY:MHEWKEY :NEWKEY: .~
FILE L «18s Doty
“FILES MAY BE ASSOCIATED WITH R JOB BY USING EITHEP THE ATTACH <DIRECT
FILE> OR BET (INDIRECT FILE> COMMANDS. FILES MAY EE MADE PERMAMNENT BY
USING EITHER THE DEFINE «DIRECT FILE) OF ZAYVE <INDIFRECT FILE) COMMANDS-:
CF SPEC:NEWKEY :MNEWKEY :MEWKEY:Z ./
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FILES L ~ig- b ~<CF FILE:~
FH=PFN L #2ls D »/CF PFN:~

FH L ~21s D ~CF PFH:~

BET L #20r I¥ 24

CF FILE:“THE FORM OF R GET COMMAMD IS -
SETs LFH=FFN-UN=UIERNLM: PU=PRSWORD 1 CF ZFEC:MNEWKEY: .~

HALT L #1939 B 2<CF ETOP:t~»
SO0DEYE L <20< D «-CF LOSOFF: ~
HELP L -I“f D oot

“CAN YOU DESCRIEE YOUR PROBLEMTZ: "HOW CAN I HELF YOU7?-:
“WHAT I FEALLY YOUR PROBLEMT : “PLEARSE STRTE YOWR PROBLEM IN A DIFFERENT LAY :
"1 CTANT HELP YOU WITH THAT FROBLEM:
“WOULD YOU LIKE TO kn0OW MORE AEOUT PFILES? :CF SPEC:~
1M T <vyOU REE~
INDIRECT L «21ls D »~
‘AN INDIRECY RCCESS FILE IS A PERMANENT FILE THRT CANNOT BE ACCESSED
DIRECTLY EY THE USER. WHEM RACCESE I RERUESTED BY A GET COMMANDs A
COPY OF THE PERMANENT FILE IS CRERTED RND ASSOCIATED WITH THE JOE MAKING
THE REGQUEZET. HOTE THRT IF THE WORKING FILE IS ARLTEREDs THE USER MUET
ENTER THE EEPLRCE COMMAND TO UPDATE THE PERMANENT FILE. &N INDIRECT
ACCESS FILE IZ CRERTED EY USE OF THE SAYE COMMAND  :CF SPECINEWKEY:/
KREOHOS ke: “lew B o2
“KRONOS IS THE OPERATING SYSTEM UZED AT 1.U. ON THE CDC £6007:
‘KROMOS WAS A TITAN AND THE FATHER OF ZEUS " :CF SPEC:NEWKEY: -
F=LFHN L <217 O <-CF LFH2.-
L=L0C L »21s B ~7/CF LOCS~
LFH=FPFN L #3217 Db ~-CF LFN:CF FFN:~-

LFH L -21- D ~~7LFN REPRESENTS LOCAL FILE NAME (PRIMARY OR WORKING FILE> “:~-

LIST L 721y D 4~

“THE LIST COMMAND PRINTES THE CONTENTS OF THE PRIMARY FILE AT THE
TEEMINRL. THE FORM OF THE LIST COMMAND IS - LIZTs XK&sReF=LFN. IF THE
F OPTION IS SPECIFIEDs THEN WORKING FILE LFN IS PRINTED- :CF SPEC:NEWKEY:~
LISTING L 167 D <~ CF CATLIST:~

LMNH L s20s D »~
“LNH I3 AN OPTIONAL FORM OF THE LIST COMMAND AND HAS THE SAME FPARAMETERS.
THE LISTING IS MADE WITHOUT A HERDER. THE FORM OF THE LNH COMMAND IS -
LNHs XXX Rs F=LFN":CF SPECINEWKEY:~r
LO=0PTICHE L <217 D ~-CF LO:~
LO L w21 I de
“LO FEFERE TO LIST OPTIONS OM THE CATLIST COMMAND. IT MAY BE SET TO
ANY OF THE FOLLOWING - FOFULL> ., FPCPERMISEION INFORMARTION ONMLY?»s P
(LIST OF UZERNIMBERT THART HAYE RACCESSED THE FILE>s OR 0(ZERDOY "t~
LOcC L. £R2Yr T JLx
“LOC REPREZENTE A REMOTE LOCATION. THITS MAY BE EITHER
BAL (BALLANTINE> s MEMMEMORIAL> s OR BUS(BUZINESSE». IF ZPECIFYING H
LOCATION ON A ROUTE COMMAMDs ANY OF THE FOLLOWING MARY BE USED -
WCCSWRUBELY s TUPUI CIU-PU INDPLED s BAL CBALLANTINE) » CHEMCCHEMISTRY) »
MEMMEMORIALY » IUNWIGARYY s IUSBCSOUTH BEND>s BUSCBUSINESS) s 1UKO<KOKOMO>s IU
SECJEFFERTONYILLEY » IUFWCFORT WARYNE>s LILLYCELI LILLY CO.> " :CF SPEC:NEWKEY:~/



LOCHTIOM L #1393 D »##CF LOGz »
LOCATIDONS L 1%« D ~7CF LOC:~
LOGUFF b 2EO D £4

“TO LOGOFF FREOM TELEX, TYFE GOODEYE OR EYE. AN
HLTERMRTE WRY TO LOGOFF IT THROWGH THE HELLD OR LOGIN COMMAMDE. THESE
HAYE THE ZAME EFFECT A= THE BYE COMMAND EXCEFT THE LOGIN TEQUENCE IS
FEINITIALIZED  :CF SPECIMEWEEY: -

LOET i <19 T ~-CF PURGED: ~

M= L 8L B o FF mMODE: ~

M L 21 Db ~~<CF MODE:~

MACHINE L flﬂ’ I »~<CF COMPUTER:.-
MACHIMNEXR L ~i0- I <-CF COMPUTER: .~
MHYEE L. =@ I ~-CF FERHAFS:.~
ME = -Y0Our

MEM L ~13- D --CF MEMORIAL: .~
MRF L <19+ D ~~CF MEMORIAL: -
MEMDORIAL B ol I oo
‘o0 YOU WANT TO ZUEMIT. ROUTE. OF DROP R JJE AT MEMORISBL, OR DO w¥OU
WARNT TO SEE & ZTATUTS OF JOBZ IM THE MEFMORIPL QUELERY :CF SPEC:MEWKEY: -
MODE L «88s T 2
‘M REFRESENTSE THE FILE OF !UISER FERMISSION MODE. THERE RRFE SEYERAL
POZZIBLE MODES - WRITEs: MODIFYs HAPPENDs RERD: FEADMD: REARDARPs EXECUTES
OF MULL " :CF ZPEC:MNEWEEY:NEWEEY: -
MODIFY L <21 D -MOLIFY MODE~
‘M REFPRESENTE THE MOLIFY MODE WHICH ALLOWE THE USER TO MODIFY INFORMATION
WITHIN A DIRECT ACCEZE FILE AND-OR RPPENT INFORMATION AT THE END OF THE
FILE. THE USER mMAY HLbG FERD OR EXECUTE THE FILE :CF SPEC:MEWKEY:~
HMEME . #5s o -~
“1-AM NOT INTERESTED IM MHAMES :7IVE TOLD Y0OU EEFORE. I AM NOT
INTERESTED IN MAMES — PLERSE CONTIHUE-:CF HELP: -~
HEMES L 1S D <-CF MAME:~
HEYER L -0~ D -~
THEVERT tMEWKEY :: MEWKEY t MEWEEY i NEWKEY = ~
HER L »20» D »»
“THE NEu COMMRNDT ALLOWE THE USER TO CEERTE A NEW PRIMARY FILE.
THE FORM OF THIS COMMARNLD 13 HNEWsLFM. THE FILE HNRME SPECIFIED ERECOMES
THE MNEW PRIMRRY FILE #AHD ALL CURRENT LWOREING FILES ARRE RELERSED UNLESS
NODROF IS5 THE NEXT COMMAND EHTEPED"FF SPEC:NEWEEY: -
HFH=0FM L 217 D ~-sCF MFN:-~
MFH L «21s D #-"'MFN REPRESENTES NEW FILE MAME IN CHRNGE COMMAND: .-
NO L~ D &s
“WHY —NO- TiMNEWEEY: “WHY NOT 77 :HEWEEY:
“HREE YOU TRYING MO JUET TO BE NEGRTIVE?:NEWKEY:
“YOUl REE EBEING RATHER MEGRTIVES- tMNEWKEY:-
NODROF L s20s D 7~
“THE NODROP COMMRND FREVENTS THE ESYSTEM FROM PELERSING CURRENT WORKING
FILES WHEN THE UZER ISSUES THE OLDs NEWs 0OFR LIB COMMRAND TO OBTRIN
A NEW PRIMARY FILE. THIS COMMAND MUSY BE ENTERED IMMEDIARTELY AFTER THE
OLD: NEWs OF LIB COMMAND SEQUENCE IS COMPLETE-:CF SPEC:INEWEEY:~



=22

He L ~217 D .»r
“HR REFERT TO THE NO REWIMD OPTION. IF PRESENTs THIS PRARAMETER WILL
INHIEIT REWIND AFTER EMECUTIONM OF RSSOCIATED COMMAND - :NEWKEY:NEWKEY: ~
OFF L ~20- D ~-CF LOGOFF:~
OFN L <21~ D ~-70FN EREFRESENTS 0OLD FILE MAME IN CHANGE COMMAND: -
aLo L #28 I s
“THE OLD COMMAND FETRIEYES A COPY OF THE SPECIFIED PERMANENT FILE
CINDIRECTY FOR UEE RS THE PRIMARY FILE- :“THE FORM OF THE OLD IDHHHHD 15 =
OLD s LEFN=FPFN-UN=UZERNUM: PU=FRSSWRD 2
CF EFECEMHEWKEY:~
OFERRT ING L ~13- T ~~CF KERONOS:~
OFTIOME .. ~1%s I ~~CF LO:~

F Lo o5 if b #-CF PRIVATE: .
FHRAMETER L ~19+ D ~-CF SPEC:~
PHRAMETERS L #19« I »vCF SPECt~
PHIZZWORD L “20s D ~-CF P~
PRZZWED L 207 D ~-CF PW:z~
FERHAPE L ~2- 1

“YOU DORNY SEERM TO BE QUITE CERTARIN. 7 7WHY THE UHCERTARIN TONET :
“CANT YOU BE MORE DEFINITE? :- Y0l ARENT ZURET : DONT YOU KENOWT 2~
FPERMAMENT L ~12s T «~CF FILES:~ s
PERMIT L ~g0s D ~~
“THE FERMIT COMMAMD IS UZED TO GRANT FPERMISSION FOR A LUSER UNDER
H TPECIFIED NUMEBER TO RCCESS A PRIVATE FILE : “THE FORM OF THE PEERMIT
COMMAND 1% - PERMIT: PFNs USERNUMLI=M1 USERNUMZ=MZs .. . »
UZERMUMN=MN-"R=R. MHEPE THE M IN ERCH CHSE REPRESENTS THE FPERMISEION
MODE " :CF SPEC:NEWKEY: -
FFILE L <18~ D ~-CF FILE-f
PEILESE L 4182 T JZEF EBILESS
FFH SN D < PEFH PEPﬂE*EHTS FERMANENT FILE MNAME 2/
PRGCOFY L «2@s P 5
“PESCOPY IS R ROUTINE WHICH ALLOWE THE USER TO RETRIEVE A PERMANENT
FILE WHICH RALZ BEEN PURGED IM RCCORDANCE WITH THE PFILE PURGING ALGORITHM :
“THE UZEER MAY RCCESS THE PRGCOFY ROUTINE BY THE COMMAND PRGCOPY: DATE. FFNAME.
WHERE DRTE REFRESENTS THE NUMERIC DAY OF THE MONTH WHEN THE FILE WRS
PURGEDs AND PFNAME REPRESENTE THE NAME OF THE PFILE WHICH IS TO BE RECOVERED.
THE DATE I® A REGUIRED FAEAMETER AND IS AVAILAELE FROM PRGLIST. IF
PFNAME IS OMITTED. ALL OF THE UZERE PFILES RRE RECOYERED FROM THAT DRYS
PURGE THFE. NOTE THRT PFILES MAY NOT BE RECOVERED AFTER ONE MONTH.
HLSO NOTE THAT TO RCCOMPLIEH THIE FERT FROM THE TELETYPEs, A SUBMIT COMMAND
MUST BE UZED :CF EZPEC:NEWKEY:~
PEGLIST L «20s D ~~
“PREGLIST IS A ROUTINE WHICH ALLOWS THE USER TO FIND OUT WHICH OF HIS
PFILES HAS BEEN PURGED AND WHICH OF THEM IS TO BE PURGED SOON-:
“PRGLIST MAY EBE USED IN ANY OF THE FOLLOWING THREE FORMS
PRGLIST - WHICH LISTS FILES FURGED TODRY RND THOZE SCHEDULED FOR TOMORROW.
PEGLISTs DRTE - <WHERE DRTE IS OF THE FORM YR-MO-DY> WHICH LISTS ALL
PFILES FURGED SINCE THE DRTE SPECIFIEDs AND PRGLISTess. -~ WHICH LISTS
ALL FILE: PURGED IN THE PHRET MONTH :CF ZPEC:NEWKEY:~



FRIMARY L ~#21-, T ~~
“THE PRIMARY FILE I OME TYPE OF WORKING FILE. IT HALS ZPECIRAL
SIGNIFICANCE IN CERTAIN TIME-THRRING COMMASMDS. A FRIMARY FILE IS OETAINED
WITH THE OLD OFR LIBRARY COMMAND LMICH RETRIEVYES R COPY OF AN IMDIFRECT
HCCESS PERMAMENT FILE. A PRIMARY FILE 1% CEERTED WITH THE NEW COMMAMD.
THEREE IE DOHLY OME PRIMARRY FILE ACTIVE OR AYSILAELE TO THE USER AT ANT
GIVEN TIME :CF EPEC:MNEWKEY: .~
FPEREIVATE L ~20- I »»r
“FP REFRESENTS A PRIMATE FILE. THEZE FILES RRE RYARILAERLE
FOR ACCESE ONLY BY THE ORIGIMATING UZER OR BY THOSE EXPLICITLY GRANTED
FEEMIZZION CREFER TO PEEMIT COMMAND) <3~
FuU t 721 D ~-CF FUBLIC: .-~
FPUBLIC b SEOs P oo
“PUI REFPRESEMTS A PUEBLIC FILE. THESE FILES ARE RAVAILABLE FOR RCCESS
BY ALL UZERT ENDWING THE FILE MAME, FPASSUORD: AND UZER NHUMEBER. ONLY
THE TOTAL HUMEBER UF RCCESSES 70O FILES OF THIS CRTEGORY RRE RECORDED
FOR THE ORIGIMATOR OF THE FILE :~
FLIRGE L o228~ P 7
“THE PURGSE COMMAND BEEMOVES THE SPECIFIED FERMAMENT FILE FROM STOPRGE.
FILES REMOVED IN ZUCH A MANNER CHNNOT BE FPECOVERED BY FRECOFY =

“THE FORM OF THE PURGE COMMAND IS - FURGEs FFN/UN=USERNUM,
PW=PRSZWRD :CF SPEC:NEWKEY: .~
FURGED L .-192 B »»

“DO YOU WANT TO ENOW ABOUT PRGLIST, WHICH GIVES R LISTING OF YOUR
PURGED FILES: OR DO YOU WANT TO ENOW SEOUT FPRGCOPY, WHICH WILL ALLOW
YOU 70 RETRIEYE A COPY OF A PURGED FILET :CF SPEC:HEMEEY: .
FW=FAZZWED L 81~ D -~ CF Pusr
Pihi=PRESLIORD L 21~ D ~~CF PW:.~
Ful L #21s B #~
‘Pl REPRESENTS A PASSWORD. THE USER HARS THE OPTION OF SPECIFYING R
ONE-TO-ZEVEN CHRRRACTER PRIIWORD FOR A FILE. THIS PARASSWORD MUST EE
SPECIFIED WHENEVER ALTERMARTE LISERS ACCESS THE FILE-:~
& =0 T
i3 REFPREESENTS THE GUEUE SPECIFIED IN A SUBMIT COMMAND. IT MAY BE
EITHER Es Ms OR E. E MERMNS THAT THE JOR OUTFUT IS DISPOSED TO THE EBRTCH
FUEVUE TO EE PRIMTED: PUNCHED: ETC.s AT WCC. N MEANS THART THE J0OF OUTPUT
IT DISFOSED TO THE ERTCH DUEUEs BUT IS DROFPPED AT JOEB TERMIMNATION.
(DEFAULT YRLUEY. E MEANS THAT THE JOB OUTFUT IS DISPOSED TO EXPORT-IMPORT
GUELE FOR FPRINTING RT A FEMOTE SITE  :NEWEEY:NEWKEY:.
R=K L #21- D ~-CF R:~
=4 L »21- D ~~ _
“Rs IF PRESENT IN THE LIST COMMAND, INDICATES THRT END-OF-RECORD
AND END-OF-FILE MARKS RARFE TO BE INDICATED IN THE LISTING IF PREZENT :
MEWKEY s NEWKEY s MEWEEY : -~
RERD L 21« D ~RERD MODE~
"R REPREZENTS THE RERD MODE RND ALLOWS A USER TO FEAD AND-OR EXECUTE
THE FILE - :CF ZPEC:INEMWKEY:.
=431 L #21- D --CF RERDAP: .~
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FERDAP Low2le B e

“EA FPEFRETENTS THE REARD-AFPEND MODE AMD ALLOWS THE USER TO READ A
DIFECT RCCEST FILE WITH THE IMPLICARTION THART ANOTHER UZER MAY CURRENTLY
BE ACCESIING THE FILE IM APPEND MODE. THE FILE MRY ALS0 BE EXECUTED IN
THIZ MODE- s CF EZPEC:NEWEEY: -~

FM L 21+ D ~~CF RERDMD: -
RERDMD L «@21ls D #r

"KM EEFREIENTS THE READ-MODIFY MODE AND ALLOWS THE USER TO RERD R
DIEECT ACCEZE FILE WITH THE IMPLICATION THAT ANOTHER USER MRAY CURRENTLY
EE RCCETIING THE FILE IH MODIFY MODE. THE FILE MAY ALSO BE EXECUTED IN
THIZ MODE-:CF ZPECIMEWEEY: -

FECORD ke welze @1 EebF FH ESw
RECORDE L 19+ D ~~CF FILE:~
RECOVYER L #20r B #»

“THE RECOVER FERTURE ENREBLEE THE USER RT A TIME-IHARING TERMINAL TO
REZLME FROCESEING AFTER HAVING BEEN ACCIDEMTALLY DIZCONMNECTEDR FRCM THE
SYETEM OF WHEN R EYSTEM MALFUNMCTICN RPEGQUIRES THRT THE LOG-IN ZEQUENLCE
BE REINITIALIZED. THE UZER IE PLACED IM RECOVERY STATE WHENEVER HE IS
DIZCONNECTED FREM THE SYSTEM WITHOUT LOGGING OFFs FROVIDING THRAT HE IS
HOT ALEERDY IN RECOVERY EITATE : RECOVERY MUST BE INITIARTED WITHIN 10
MINUTES OF BEING DISCONNECTED. THIS IS DONE IM THE LOGIN SERQUENCE. IN
RESPONSE TO THE FROMPT RECOVER/SYETEM THE USER ENTERS RECOVERsHNNN

WHEREE NN REFERS TO THE TERMINAL BEING USED WHEM THE FARILURE OCCURRED.
THIS IS THE SAME HUMEBER INDICATED WHEN THE USER INITIALLY LOGGED IN.

IF THE :AME TERMINAL HUMEER IE INDICATED WHEN THE USER LOGS IM TO RECOVERS

THIS PARAMETER IS NOT REQUIRED- :CF SPECINEWKEY:/
RECOYERY L ~20- D ~-CF RECOVER:~
FRELERZE L 20 T ~<rCF EETUEN:.~
FEPLACE L ~20- D -~
“THE REFPLACE COMMARND ALLOWS A USER TO REPLRARCE THE CONMTENTS OF A
PEEMANEMT FILE <PFM» WITH THE CONTENTS OF R WORKING FILE (LFHMH> -z
“THE FORM OF THE REPLRCE COMMAND IS - REFLACE s LFN=PFN-LIN=
UZERMUMs FPU=PASZURTD :CF ZPEC:MEWKEY: .
RETRIEVE L ~18s D ~-CF BET:z~-
RETUEN L #8207 D -~
“TO RELEASE WORKING FILE LFNe ENTER PETURNsLFM -~ :NEWKEY:NEWEEY:.~
FEWIND L #20s 1D »»
“TO POSITION WORKIMNG FILE LFM AT THE BEGINNIMNG-OF-INFORMATION
tBOIY ENTER REWINDsLFN “sHEWKEY:NEWKEY:~
ROUTE LU 20 T << _
“THE ROUTE COMMANMD CRAN BE USED TO ZENMD A FILE TO R SPECIFIC LOCATION
FPIECE OF EQUIFMENT OR TO MAKE MULTIPLE COPIES OF THE SAME FILE :
“THE FORM OF THE FOUTE COMMAND IS - ROUTECLFMNsEJsC=CCy
L=LOCS,ER=EZ:sAT=AT: " :IF SFEC:NEWKEY:~
RN L 214 D --CF EPRIV:~-
SAYE L #20- 0 -~
“THE SAVE COMMAND CRERTES AN INDIRECT ACCESS PERMANENT FILE. THIS
COMMAND ALLOWE R USER TO RETAIN A COPY OF THE ZSPECIFIED WORKING FILE IN
PERMANENT FILE IYSTEM-:-THE FORM OF THE SAYE COMMAND IS -
RYEs LFN=PFN-PW=PHSSWRDsCT=NsM=M"sCF SFEC:MEWKEY:~

or

THE



_25._

TEMI L 20~ L--CF PRIV~
EEMI-PRIVRATE L ~20s DsrCF ZPRIV:-
=EMD L #1%s I ~-CF ROUTE: .~

O0&RY L #8287 0 o7

"FLERZE DO MOT FEEL APOLOGETIC: “AFOLOGIES ARE NOT NECESSRREY:

“IVE TOLD v0OU THAT AFOLOGIES ARE NOT REQUIRED: @~

ZREE L “S D -~»7CAM vOU EE MORE SFECIFIC? @

"FLEAZE DESCRIEE YOUR PROEBELEM IM MOFE DETAIL :- 1T 1T NOT CLEAR WHAT
TOU MERN-: “WHAT DO YOU MEAN BY -~ POST “F 1 DOMT UMDERSTAND- & -
ZPRIV L, sl I v

"3 REPRESEMTE A ZEMI-PRIWATE FILE. THESE FILES HMFE AVRILRRLE
FOR ACCETSE BY ALL USERS KMOWING THE FILE HAMEs, PASSWORD: AND UZER
NUMBER. HACCESSES BY ALTERNARTE USERS FOR FILES OF THIS CATEGORY ARE
FECORDED FOR THE ORIGIMRTOR OF THE FILE. THIS INCLUDES THE USER NUMEER
0F THE HLTERNRTE UZERs THE HUMBER OF RCCESSES MALE, AND THE DATE AND
TIME OF THE LAST ACCESS <REFER TO CATLIST ©COMMAND) <3~

ETATUE L #20r I »~

“THE STATUZ COMMAND REQUESTS THE CURRENT JOE STATUS. AN IMPORTANT

FERTURE OF THIZ COMMAND I3 THAT IT MAY BEE ENTERED DURING JOR EXECUTION-:
“BEZIDES THE ZIMPLE =STRTUS COMMARD WITH NO FRRAMETERS, THERE ARE FOUR
ALTERNARTE COMMANDS - STATUSF  STRTUS.T  STATUS. J=JOENAME

STATUZ.L=LOC STATUSSF IS THE SAME AS STATUS BUT ALZ0 LISTS ALL WORKING FILESS

STATUZT REQUESTS THE ACCUMULATED CPU TIME FOR THIS ZESSION:

STRTUEZ, J=10ENAME REQUESTE THE ZTATUZ OF A REMOTE BATCH JOB OR JOE
SUEMITTED AT WCCs ERLANTINE, BUSIMESEs OR MEMORIALS AND STATUS,L=L0C
FERQUEZTE THE JOB 3TATUS OF ALL JOBS AT LOCATION LOC-:CF SPEC:NEWKEY:/

=T0OF L #2805 1T s~

‘THE STOP COMMAND TERMINATES ANY PROGRAM THAT IS CURRENTLY EXECUTING
OF WARITING FOR INPUT FROM THE TERMIMNAL :CF SPEC:INEWKEY: -

SUEMIT L 207 Tt =~ -

“THE SUBMIT COMMAND ALLOWS R YALIDATED USER TO CRERTE A BATCH JOB LECEK
IMAGE AND TUEMIT IT 7O THE LOCAL BATCH GUELE AT A DEFERRED EBRATCH JORB. THE
UZER CANNDOT INTERACT WITH A JOB SUEMITTED FOR FROCESSING USIMNG THIS
COMMAND. FATHERs THE 10FB IS TREATED INM THE SAME MANMER HI A JOFR
SUEMITTED FROM THE CHRD RERDER AT WCCs BALANTINE, MEMORIAL, OR BUSIMESS-:

“THE FOFM OF THE SUBMIT COMMAND 1S - EUBMITCLFN:sQsNR2C 2
CF ZPEC:NEWKEY:INEWEEY: -
SYSETEM L ~13- D --CF ERONOS: -
TELEX L #1%s D -¥

“TELEY ITS THART FRRT OF KROMNOS WHICH DEALS WITH INTERACTIVE USERS‘:
CF SPECEMEWKEY::NEWKEY: -~
UN=LIZERNIM L ~21- I ~~/CF UNs»

(B14] L #etr [ »#
“UN REFRESEMTE A FOUR-DISIT UIZER NUMEER":~
WCC L #19s D »#

"0 YOU WANT TO SuUBMIT, ROUTEs OR DROP A JOB AT WCC?77:CF SFEC:NEWKEY: .~
WON-T T SWHONT~
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WORK IMNG £ #2ley N e
A WORKING FILE IS EITHER R NEW FILEs CRERTED EY THE UZER, OF R CORPY
OF AN IMDIRECT RCCESS FILE THART ALRERDY EXISTES IN THE SY¥STEM., ALL WORKING
FILETZ RRE TEMPORARRY IN NATURE AND CRN EXIST MO LOMGEE THAN THE UZER IS
LOGHED INTC THE EYIETEM. A WORKING FILE IS A LOCAL FILE. THE PRRAMETER
LFN ON MOET TIME-ZHARING J0OE COMMANDS ANMD FERMANENT FILE COMMANDS SIGHIFIES
A LOCHL FILE MAME-:CF SFEC:MEWKEY: ~
bl L ~21s D »~CF WRITE:~
HREITE L «#21- D ~WRITE MODE~
“W REPRESEHTS THE WREITE MODE AND ALLOWS THE USER 7O WRITEs MOLIFYs
AFFPENDs REERD, EXECUTE. OF FURGE THE FILE“:CF EZPECINEWEEY: HEWEKEY:
WRIIBEL L #7197 D <-CF WCC:r
WRLELE L 12+« D ~»»°DO YOU MEARN WRUELE OR WRUBELT :CF WCC:CF WCC:~s
RS L. wg8ls D o
“RxK REPRESENTS THE LIME MUMBER OF THE LIME WHERE LIZTING IS TO EBEGIH
IN THE LI=ST COMMAND. THIS PARAMETER IS OFTIONAL AND MRY BE SFPECIFIED
0Ly IF THE FPRIMRRY FILE 1S5 BEIMNG LISTED :MEWKEY:NEWKEY:-~
YES L o~0- B =
THEE YWOU ZURETINMEWEEY:
“I AM A EBIT CONFUSED. WHRT DID YOU WRHT HELP WITH RGRINTY :NEWKEY:
“1 AM HAYVING TROUELE UNDERSTANDIMG YOU. FPLERSE REPHRAIE- sNEWEEY: -
YOu B
you Il ~I-CF HELP:.~
c500 L <127 0 ~~ , i '
“THE CIDC &5600 IS A LARGE-ICALE COMFUTER MANUFRCTURED BY THE CONTROL
DATA CORPORATION-: - THE CDC &£00 INSTALLED AT IU HAS 22K (DECIMAL?

WORDE OF MEMORY AMD HRE 20 PERIPHERAL PRULCESSUR UNITS «FPUX - SLF SPECSNEWKEY: ~

ENL
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Appendix III: Cal SN@B@L Version of ELIZA

Q::.—_::::‘_—.:==:=::::::=:==::==-*.:=====::=====.—..—::::===:=:::‘;:‘===:========z=======:=
+ AM EXFLAMATION OF CEYPFTIC FARATTERHNE:
&
A4 2 | ERERKZ A ZENTEMCE AT WORL EDOLMDARIE:
* P2 EEEREEZ COMTEMT FROM A ZTRIM:E CF CUEZ OF A ZTRING IM MEMORY
® o3 ZHORTEME ZTRIMGEZ EY PRE AHD POZT TRIMMING
¢ PS FMATCHEZ "Z7 "L 7 [OF "LY THDICATOR
& Fa.b MRTCHEEZ ZPECIRL IMDICATOR
& PLT MATCHEEZ ATTSOCIARTED WORD IN MEMORY
* P.E EXTEACTE ZENTEMCE FROM WMITHIH MEMORY GIUELE
* F.3 EATFRCTE ZENTEMCE FFEOM FROMT OF 2LELE
&
-¢===='—"'-======::::::====:=======:====================:'::'—::=====================
@
¢ FUMCTIOM FOR FIMDIMG IMTEGERE...
DEFIME " IMTEGER <IY 71 s CIMTOUT 2
INTEGER I POZ <O SPAMC 012345678370 RPOZ (02 SLORETURMY FOFEETURMY

IMTOUT RMCHOR €13
+ DNEFIME INFUT FILEZ ...
DETACH ¢ IMHFUT 7
INPUT C " IMFUT 7 s “INFUT s 200
IMFUT C FILER» " SERTETH s Els
¢« DEFIME DUTFUT FILE...
OUTFUT O ZAYER - "ROUTIT 3 -
+ FPATTERMZ AMD OTHER MEMORAEILIA. ..
FPEE.TRIM = ZFEMIT 72 1 HULL :
THAMEE = FEMCE “THRMES C3PAMCT 73 500 § 7273
QUIEEZT.TRIM = RTAEC1Y . PHREAZE. 77
P.1 = PRE.TRIM EBREAK < -2 . LORED. - 7
BRERK 727y . COMTEMT. 27
FRE. TRIM REM . LEEE.
PRE.TRIM RMY < "ZLT > . WORD. -
FREE. TRIM ArY ("RAECEFEHIJ K> , BEANCH. < “
EPANGT 71 eWORD. EPAMIT D
CARENO CERERK <7272 “27xx , ETE1. <ARBMOCHOTAMY L 2 732
T3 SWORD. EZFANCT 7y ERERK (773 . CONTENMT. 77 EEM . ETR2.
P.? = (EREARK"- 272 . OUTPUT . EZAYER -“:“) . ETR1. REM . 3STRZ.
OUTFART = JLEM<SO BRERK < 3 EPANCT 733 . OUTPUT . SAYEE
ZHORTEM. = EREAK < .52 . PHRASE. ANY < .+ REM . TRRILEF.
R.REF = PRE.TRIM FENCE “CF”
BiMF. = FPRE.TRIM "HEWKEY~
PAREN. = FRE.TRIM ‘-7 BREAK (7> . CONTENT. -~~~
CHLL.TO. ZNOEOL = FPRE.TRIM “ZHOEOL- :

Lt

L] a

LU LI | O I 1

mTmTmT T T
00 =4 o L g

b

. SPAM

FRM1
FAmMz
FAMILY

nu

“MOTHER® 1 "FRTHEFR” | “SISTER” | “ERDTHER” t “DRUGHTER”
“MOMc b DADRC 1 CWIFES 1 “CHILDREMS 1 “HUZERANDS § - =0ON-
tFRML B FRM2Y . RELATIVE

BELIEF tTFEERY } “THIMK” 4 < BELIEYE® 1| “WIEH") . PEMEIE

HIGH = <“HRFPY- | “"ELARTED” & “BLADY 1 - BETTER- F “HIGH"Y ., EBIEN
MULTI = r"EVERYOMES § “EVERYERODY S ! 7 HOEODY" § “MOOME->» . ALLEZ
ICKY = ¢ "ZAD” & “UNHARFFY- | “"DEFFRESSEL- 4 - ZICK“» . MALADE

= W H

LA A R SR 2 BE S R Bk I

¢ ¢
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IMFORTANT ZTRINGT. ..
IHTRODUCTION = “HOW DO YOU D0.  WHAT I3 YOUR FROBLEMS -
CLUELEES = <., YERY IMTEREITING”
SEWMOULT vOU MIND REFERTIMG THRTF-
“3 1 DOMT ZEEM TO UMTERITAND WHAT YOU BRE TETIHGS
SerOuLD YOU TLARIFY THAT ITHTEMEMTe FLERIET: -
RETAIM = “.MY.¥OUF.I.Y0U. *

WE HOW FEERL THE ICRIFT AMHD FORM ZTEIMGE A% FOLLOWE...
FOF EARCH EEY «ORD fem . LWE FORM THE FOLLOWIM: WHEIRELED:
REFL.: “ A EEFLRCEMEMT WORD. COFTIONAL:
Sk, f LEYEL HUMEER <«IF REZENT EEY I3 IGHOREDD
R P A COUMT OF THE HMUMEER OF DECOMFOZITICHE
DEC. I, =k IZ THE I“TH DECOMPOZITION FRATTERNM
RULE. I, #ass IZ A STREING OF DECOMFOZITION RIULEZ FOR THE I-TH
DECOMFOZITION. RULE: RRE ZEFRREATED EBY 7“2~

IE
=

EEYVWORDE., = “ .7
FERD IM SCRIFT...

HIigGIME ZCRIPT. = TRIMOIFILERD

.‘,

+

+

LE==0N ZCRIFPT. P.S =

IDEMT CZCRIFT. s "EMTITY ) CZOIMTRON
ERTRACT KEY WORD FROM ZCRIFPT...

ZCRIPT. F.1 = SFAHIGEIME?D
PLACE EEY WORD OM LIST OF KEY WORDT IF AFPROFRIATE...

EEY . = 2.7 W=D,

EEYWORDZ, KEY. .7

EEYVMORDEZ., = KEY. KEYWORDZ.
EXTRERACT 27 “L7s OF I AMD BERAMCH ARCCORDIMGLY.. .
SFCHIGRINEY 2 CEWMORD.

ZOLEZREDOMY

ERF QUTRUT = “IZCRIPT ERROR: - WORD. ° 7 ZCRIPT. : dHIGGIMID

&

-

E-3

SUEBSTITUTION RULE - ESTRACT STRIHG AMD ZTOFE...
ZTORE. = "RFL- KEY.
ZCRIPT. FRE.TRIM 7 BRERE (- ~"» . ESTORE. 7"~ = :F CERED
ZOLEZZOM
LEWEL HUMEER - EXTRACT ZTRIMNGs CHECK IF MNUMEERs AMD ZTORE. ..
TCRIFT. PRREMH. = SFYERRD:
FoLEY Y EEY.?» = INTESERCCOMTENT.:» COMTEMNT. fCLEEEOM
DECOMFOZITION — ZET UF DECCMFOZITION HUMEER AMD FATTERM. ..
NeM = S¢7N7 VEY.) + |
FooMT kKEWL) = MM
ZCRIFT. FAREM. = tF CERR2
CHECE IF ZPECIAL FULE 1% 7O BE ZTUORED HMD ERAEMCH WHERE HECEZZREY...
COMTEMT. CALL.TO., ZHOEQL = PR CIPECIAL S
TODEC. S M.W KEY.) = BRE COMTEMT. REM . POST

¢ P e & ¢ 4 b o &

¢ &
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FiILES ZTHRE. = “FILE. T H.H KEEY.
FETORE. = DIFFEFCECRIPT.) SCRIFT. R OHEN, CHETD
Loor FETORE, RTHE LY <o PEOHIGEINT
HELL, CRED IRDLD = TRIMCFILERS
ITEMT CTHDOLD s "ERT- PECINMTRDOY
FLTOFE. = EST0ORE. IHDLD : CLO0OF
&
+  THE FOLLOWIMG ARE ZFECIAL SCRIPT-HAMDLIMSE STHTEMENHTS
SPECIAL  COMHTENT. F.E = IFCERRLIY ZORERANCH. Y
EFEE1 QUTFUT = “ZCRIFPT ERROR: 7 ERRHLCH. s CHIGGRIHT
H FOTEC. T Mo FEY.) = AFE MILTI REM . FOET Al ot Bl et
Ror DEC LS Mol BEENY o2 AFE YOU C CTWANT 1 "HEED Tx REEM . FOET
: CRULES)

i A B

E FOoODEC. S H.M EEY.2 = ARE “YOU RREE 7 RRE ICEY tCRLULEE
E FOCOTEC. T HM.M FEY.D = ARE “YOU REE 7 AFE HIGH HE = L
F FOCDEC. Y M.H EEY.» = ARE 0OU 7 EELIEF - YO FEM . FOZT
: T CRULES
= FOCDEC, S M.W KEEY.? = ARE “YOU - CCAMMBOTS 1 “CANT Y EEM . FOET
: CRI_ESS
EoCDEC, T H.M EEY.r = ARRE “¥0OUS HRE . FOET 1 - s TRULEED

FC'DEC.” M.M KEY.» = ARE <7 AWM - 1 < IT" 1 © ARE" 1 “WAZ
HEE “LIKE- : CRULEES

P DEL,” M.M EEY.» ARRE “YOURE -~ ARE FAMILY REM . PDET
FOSDEC.” H.MH EEY.D REE -1 < ARE . POET “4Ou-

= W o
CRULES?

Ho

WE MOW HOLD A COMVERSATION. FIRST WE EEAD A SENTEMNCE AMD
ZEARCH FOF KEY LORDI FEFLHACIMG RFPROFFIMTE COHEZ
AND ZTHRCKIMG THE EEYE IM A 2URTI-OFDERED LIZT <ITRIMG:,

e @ 6 ® % 0 T T

"R COFPY OF THIEZ COMVERZATION IT BEINMGS

“MADE FOR FLURTHER STUDY...~

“TO TERMIHATE THIZ FROGEAM. TYFE GUIT 7
auTrRuUT TTHARME=Z. OF THAME 00, ..°
auTFUT INTROTUICTION
ZRAYER = INTROLUCTIOMN

* GET INFUT ZTRIMG...

HERR FHFAZE. = TRIMIIMHFUT) sFCEMDD
ZAVER
ZHYER
IAVER
FHERZE. RBUEZT.TRIHM
FHRARZE. = PHEAZE. “.°

HTRED auTrFUT
OuTFUT
OUTFUT

L1 T | I TR |

"YeesIMFUT: © FHFAZE,

IDENT (FHRAZE. s "2OIT, 0 PR CENDD
IDENT cFHERZE. s "REFUM. 7D T CINTROY
FHEAZE. THAMKT IECNICE. ENDD

AMCHOR ©1 2
LOOkK BEACK
LB Ee =
AZS.FLAG =



=80

& THORTEM IMFUT ZTRIME WHEH AFPFROFFRIARTE...
HERFLEZE FHREATE,., THORTEM.
FH"AZE., = FHFHAZE.
IMARE. =
¢+ EREMEMEER CUEZ FROM FREYIDUE ZENTEMCE. IMCLUDIMG EEY CUE OMHLY 1F HECEZZAERY.
OLD.CUES = DIFFERCUEE,Y CUEE, SECOMIT.CUES
CCHE. “rva DRIFFEECCIIE. 2 <o TETARCIY ~t<y . DOLD.CUEE
OMIT.CUE CUE=, =
CLUE.LEVEL
AHCHOR
¢+ GET WORI.
SFLIT FHERZE. F.i
+ CHECKE IF WORLD. IZ B EEYWORD.
EKEYWORDEZ, .7 WOrD, 7.7 tFYEEEFRY
« MREKE SUBETITUTIOM IF FREGQUIIRED
HEW. WOFD = % "FPL." WORD.?:
IMAGE. = DIFFERTFIMMEL ., LWOED Y IMAGE. HEW, WOFD < 7 S CZTHOK?
IMARzE. = IMARGE. WORD. - 7
¢ HMOTHIWMG ELZE IZ TOME IF MO LEWEL HUMEEFR
ETACE HEW.LEWEL = DIFFERCEC-LEN. T WORD. 2D
. T COLEV. S WORD. D tFOIPLITY
CUE.LEVEL BT HEW. LEVEL s CUE. LEVEL S
. HEL. LEVEL SFOLOCUES
CLEZ. WORD. &7 CUEE, tEEZRLIT?
LOCUE CUET, CUET, WOrRD, tCEPLITY
KEEF IMAGE. = IMAGE. WORD, -~ -
¢ CHECK MEMORY FOR RISDCIATION:
' MEMORY. GTCZIZECHMCRD.> <42 F.7 SFOCEPLIT
AZEZ.FLAHG = “YEIZ 7
MEMORY .
EFFZ OuUTRUT
MEM OUTRUT
guTrRUT

[}

i

1]

tFCREEFLYLY

H

n

Vo= BTy, EATEE. sPFUERREIvECERL LTS
“ERFOR IN FRTTEEMN F.S:

“MEMORY: 7

MeEmMORY . TOEPLITY

oW Mg

<&

+ THIZ FPRARY FORMZ DUR REFLY TO THE IMPUT ZENTEMNCE

<«

FEFLY1 IDENMT CRZE.FLAGS EFCREZOC Z OREFLYD

MEWCIIE CONTENT. F.d4 = TRIMCLE=E D S CMESTCUE

REFLY CUHEE, L3 o= SF CMHOCLED

HEXTCUE CUE. = -.- COMTEHT.

M.H = 0
HMAR. = BN CUE.?

AMALYEE Mot = LTuM.MeMMAEM. 2 M.H + 1 sF OHOCUED
IMAGE. E¢7DEC. " M.H CUE.? tF CAMALY SED
FORULE, - HoM CUE,s P.2 =
COMTEMT. FOT o0 - =
FCRILE. T M. CUE Y = FU7RULE. © M.t CUE.
COMTENT. =.FEF =
COMTERMT. ELUMF.

EENTENMT. 8~
ECHEWCUED
SCREPLYY
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+ THE FRECOMPOSITION FULES ARE JOIHED WITH THE FATTERN AND FUT TO OUTFUT

AMTHDOR O
EEFORE =
RFTEFR =
HOLD. =
+ DELETE LEADIMG AMD TRAILIMG ELAMEDT FROM COMTEMT...
COMTEHMT. F.4 = TRIMILEZZ .,
+« DECOMFOZITION RULEZ MUET BE QUOTEL...
COMTERT . EO=<02 o~ § <50 o Ol = tFCERREDZ CMHHET
EFEZ OUTPUT = “ERRFOR IN RECOMFPOZITION FULE < COMTEWMT. T CHEHRD
¢ DEAL WITH UMRQUOTED FARTE OF THE DECOMPOZITION RULE...
M=T COMTEMT, BRESK (MIOD . EBEFOFE QUOD =
COMTEMT. EBFERE ¢7™ =<3 KOLD., = DIFFERCHOLD.® :F<OUT?
COMTEMT, <7~ 3 "2 % QUOD RFTRECLY . AFTER ealQ0Dh =
+ CLEANM HILD. FOR IMDIRECTICH IF HEELED...
ouT HOLD., FP.4 = TRIMILEZE,
¢+  HEE WE CUFRREMTLY LODOKING BEAZE TO A FREYIGLZ TENTEMCET
LOOK.E = DIFFERCLOOKEERRCE? CLD.KOLD
# KEMEMEER HOLL. ZTRING IF MEELDED FOR LOOEINS BRCE LRTEF.TS
OLD.HAOLLD = DIFFERCHOLD.  FHOLLD. :FiHD.HOLIDY
+ IF LOOKING BARCKs RESET YALUE OF EHOLD....
THOLD. = DIFFERLCOREBARCE> LDOOK.E
+ AN A9MILWER EZCAHFPE=S. ..
OUTEZ, = DIFFERCHOLD. > BEFORE FHOLL. HETER s ZvREIMT
HO.HOLD 0OUTZ. = BEFOFE AFTER
FREIMT QuT=z., OUTPART = EEIPRINT
OUTPUT = OUTE.
IRVER = 0OUTE.
ZETH AMCHOR <03
+ DOEZ ELIZR WAMT TO REMEMEER THIZ ZENTEMCET
FETHIN IDEMT (LOOKERCE CUE, tFHERRD
MEMORY. = LT<ZIZEMEMORY. =200 MEMORY. IMAGE. -~ 37 @ ¢HERR?

$
+  THIZ IZ WHAT WE DO IF THEFRE ARE MO KEY WORDE IH THE INPUT
E3
¢ DO WE HAYE MORE OF THE IHFUT ZEMTEMCE TO COMSIDER, ..
HOCUE FHEAZE. = DIFFER:(TRRILERE.: TRRILEFR. : L YHERRLEEED
¢ IF HEEDED. REVIWE CUEZ FROM PREVIOUE ZENTEMCE...
CUE%Z. = DIFFEFOLD.CUES OLDL.CUEET f$FCRECRALLD
OLD.CUEE =
LOOKERCY, = “YE=- : CREPLYD
< LOOK FOF ERFLIER 7JFIC FROM MERMORY SLUEUE...
FECALL MEMORY. F.3 = sFCER O HHL LMY
OuT=Z. = “.. EARLIEF O ZAID -~ CONTEMT. PIFRINTS
¢ MAKE AIZTOCIATION WITH ERFL_IER LORD. ..
RZE0C OUTZ. = “LOET THAT HAYE ANYTHIMG TO 0O WITH THE FACT
. “THAT - TRIM<COMTEMT.» -7~ : CPRINT

),



.-

¢ EVMERYTHIMG HEE FARAILED AT THIS FOINT AMD ELITH STAMMERS . ..
ERL.AH. UM CLUELEES FP.3 = ZTEE2. =ZTE1. S UHERRD
HICE.EMD OUTFUT = “MY FLEATURE S

SHYER = MY PLERSURE S
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HH EXFLBHARTION OF THE CRGANIZATION OF ZCRIPT FILES:

THE FIRZT LIME OF A FILE EMTEY COMTAIMEZ THE KEY WORL

FOLLOWED BY RH L AMD ITZ LEYEL MUMEER EMCLODZED IM TLASHES
FOLLOWED BY AM "% AMD ITE TUBITITUTION ZTRIMG EMCLOZED IH
ZLAZHEZ, FOLLOWED EY A “D° AMD THE STRIMG TO EBE UZED IMH THE
DECOMFOSITION FATTERN. TERCH OF THEZE FPRARTE ARE OFTIOMAL AMD
THE ORDEF IM WhICH THEY AFPFEAR IS HOT IMEORTHNMT ENCEFT THAT THE
KEY WORD MUET AFFEARR FIFIT.:

* -«
& >
+ <+
+ &
& *
& L 2
4 &
& L g
> <
+ *
+ L 2
+ SUBRTESUENT LIMET OF ZCRIPT mMAY COMTHRIM AMY MUMEER 0OF ®
* LDECOMFPOZITION RULETZ EMCLOZETD IM TIMGLE SUDTES <73 AMD DELIMITETD +
* By COLOME dsr EMDING IM COLOH SLAEH <., tTHIEZ PRRT IZ ALEO *
* OFTIOMAL. B *
* MITHIN EACH RULEs THE WAFIAELE PFOST MAY RFFPERRFR UMOUDTED *
* WHEREYER THE ZUEBETRIMG OF THE IWNFUT ZEMTEMCE C“REMRAIMIMG AFTER THE e
* DECOMFPOZITION PRATTERN WAZ AFFLIEDY IS TO AFFEAR INH THE OUTFUT ©
> ZEMTEMCE. *
> TWO OTHER WMETHOLRD OF ZPECIFYIMG A DECOMFOZITION RULE MAY EE *
* UZED. OME BRY IZ TO ZIMPLY UZE THE WORD HEWMEEY  <UMOUDTEDD +
* AHD THE AZIZOCIATED KEY WORD GILL EBE IGHORED. B HMEL KEY LOFD *
* WMILL EE TREEM FROM THE CUEE. ZTACKE AMD SUBIECUEMT ACTIONM °
® FERFORMED. THE ZECOMD WAY IS TO UZM THE LETTERS CF cUNQUOTED ®
@ FOLLOWED EY AMOTHER KEY WORD SVMHOMYMOUS WITH THIS OME.  THUS. ¢
* MOEDS CAM EBE IGHORED EXCEFT FOR THEIR SURSTITUTIOM. ®
* WORDE CAM EWOKE THE EXRCT RESFOMZES OF AMOTHER WORD. OR *
* WORDE CAN TRIGGER ORIGIMNAL REZFOMIES OCCAZIOMALLY ANMD EE IGHOFED *
® THE REZT OM THE TIME. ¢
&+ L 2
® ¢

L3



