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When implemented in Snobol4, Eliza is dramatically shorter and simpler
than the original Fortran program. The brevity of the rewritten Eliza
greatly enhances its value in a course on artificial intelligence. The complete
program, and a portion of a script are included as Appendices,
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Eliza was an instant success when it was first introduced to comput=~
er society by Professor Weizenbaum (5). Although time may have
diminished some of the original fascination of Eliza, it remeains a delightfully in-
teresting creature, particularly for students in an introductory course on artificial
intelligence (1). To enhance this attractiveness, Eliza has been reprogrammed in
Snobolld (2). The result is much shorter and simpler than the original program and

is therefore much more readily understood (providing, of course, that the students
have some familiarity with Snobolli--an independently desirable condition!)

After a quick review of the basic Eliza algorithm, this article discusses the
Snobolk implementation, emphasizing those unique aspects of Snobollt that made the
language particularly suited for the task. Some major simplifications in the pre-
paration of an Eliza script along with additional power and flexibility placed in
the hands of the scriptwriter are discussed*¥ The article concludes with a few misc-
ellaneous comments concerning languages and techniques for artificial intelligence.

INTRODUCTION

The objective of Eliza is to transform Englishsentences into
other English sentences in such a way as to create an illus-
ion of understanding and conversation. For this purpose the sentences may be regard-
ed as mere strings of characters that are to be transformed to other strings accord-
ing to the following steps:

1. The input is scanned for the occurrence of key words; i.e., for significant
substrings.

2. The keys are inserted in a linear list according to a pre-assigned rank.,
Where appropriate, the key words are replaced in the input by alternate words.

3. The revised input string is examined for the presence of relatively simple
patterns that, in normal English usage, commonly appear in conjunction with the
highest-ranking key. If no such patterns are found, those associated with lower
ranking keys are tried,

4, On a successful pattern match, a suitable portion of the context is concat-
enated with one of a number of stock phrases,

5. 1If no pattern is discovered in the current input sentence, a previous sent-
ence may be re-used with one or more stock phrases that return the "conversation' to
an earlier topic,

The key words, their substitutes, the associated patterns and the stock phrases
are all read from a "script! before the 'conversation'" begins. The "personality' of
Eliza may be completely altered by changing this script.

The original Eliza was written in Fortran, supplemented by the Slip package (6).
It was heavily reliant on list-processing techniquesj the script had to be cast as a
list, the program converted each sentence to a list, and pattern matching was perform-

THE ELIZA ALGORITHM

*Extensions to Eliza described by Weizenbaum in (7) have not been included in the
Snobold implementation.,
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ed by an analysis of list structures., This approach was entirely a matter of effic-
iency and convenience. (Convenience here means that Fortran was widely known and
available, not that the program was particularly simple to write.)

As indicated in the summary above,
Eliza may be viewed as an exercise
in string manipulation rather than list processing. Consequently, it is relatively
straightforward to implement in a string-manipulation such as Snobolk4., It turns out
that fewer than 100 Snobollt statements are required to program Eliza.

The Snobolld language permits the creation of variables at execution time. Thus,
if the program reads the chargcter string XXXX into variable V, the statement $V =
'ABC' automatically creates a variable named XXXX and assigns ABC as its value. Sub-
sequent reference to $V in an expression or in a pattern will refer to the string
'ABC', In large measure, the simplicity of Eliza in Snobol4 is due to this indirect-
addressing capability.

Each keyword in an Eliza script is used to create a set of uniquely-named var-
iables that contain the pertinent information for that word. Thus, if XXXX is a key-
word, the variable S.XXXX will contain the substitute (if any) for XXXX. Similarly,
L, XXXX will contain the level number (rank) of the keyword, N.XXXX will contain the
number of decomposition rules (patterns) associated with XXXX, D.i.XXXX (where i is
an integer) will contain the i% such rule and R.i.XXXX will contain all the recompos-
ition rules (context to be selected plus stock phrases) to be used when the i% de-
composition is successful, Within the string represented by R.i.XXXX, individual re=-
composition rules are delimited by an arbitrarily-selected special character.

Keywords could be hash-coded and stored in an array as in the original Eliza ime
plementation. Instead, for maximum simplicity, all keywords (suitably delimited) are
concatinated in a single string. One pattern matching statement is all that is then
required to determine whether a given word occurs as a substring of this 'dictionary"
string.

The keyword substitutes and the recomposition rules are stored as character
strings. The level number and the tally of decomposition rules for a given keyword
are stored as integers., The decomposition rules are stored as patterns (a special
data type in Snoboll) that are constructed by the program from information supplied
in the script.

A SNOBOL4 IMPLEMENTATION The Basic Concepts

In most cases, decomposition rules contained in a script will
consist of a single string that is expected as a substring in
input sentences. In these cases the program constructs a pattern in such a way that
when the pattern matches an input sentence, a variable named POST will contain that
portion of the sentence that follows the specified substring. The content of that
variable may then be used in the recomposition procedure.

When the decomposition rule contains merely a null (an empty string) the pattern
constructed by the program will unconditionally match any input sentence and the var-
iable POST will contain that entire sentence,

Although the two patterns described above are rather special cases of the gener-
al decomposition procedures discussed in the original Eliza article, they serve about
90% of the cases shown in the original sample script. A more general mechanism is
necessary, however, and is readily supplied by the Snoboll primitive function, eval,

When a script contains a decomposition rule that starts with the word SNOBOL,
the program recognizes that the remainder of that rule is a '"pattern'" in the sense
(and syntax) of Snoboll, The eval function converts that part of the script (which
has been read as a string) to a datum of the type '"pattern".

When using this form of decomposition rule, the scriptwriter may assign any
portion of the input sentence to any variables he may wish to create. For example,

Decomposition Rules

Duquet, ELIZA IN SNOBOLA
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a decomposition rule may be stated as follows:
SNOBOL arb . FIRST 'I' arb . SECOND 'YOU' rem . THIRD

where the first word, SNOBOL, serves to identify the remainder of the line as a de=
composition rule of the second kind. This pattern matches any sentence that contains
'I' and 'YOU! (in that order) separated by any number of characters at any point in
the sentence. The pattern assigns the portion of the sentence preceding 'I' to the
variable FIRST, any portion of the sentence between 'I' and 'YOU' to SECOND and any=-
thing following 'YOU' to THIRD. FIRST, SECOND and THIRD are variables created by the
script.

It is apparent that the use of eval has considerably expanded the type of de=-
composition rule available to the scriptwriter since all of the many Snobollt primit-
ives and operators that facilitate the specification of patterns are now at his dis-
posal. The anount of Snobolk language required to write a script is not large, how-
ever, since three operators (concatenation, alternation and conditional assignment)
and a few primitives (arb and rem in the example above) will suffice for all but the
most elaborate decomposition rules.,

To avoid potential conflict between variables created and named by the script-
writer and those program variables that should not be modified, all of the latter
have a special character (a period> incorporated intc their names.

As indicated previously, recomposition rules (prescriptions
for a "response" to a given input sentence that has been
successfully decomposed) are stored as strings. The strings contain stock phrases
(literal substrings) and names of variables {such as POST or other scriptwriter-de-
fined variables) whose contents are to be concatenated with the literals. The rules
are followed by the program simply by applying the Eval function to the string where=-
in the rule is stored.

Actually, several recomposition rules are usually given for each decomposition.
All rules in such a set are stored, suitably delimited, in one larger string. The
rule selected in any instance is the leading one in the appropriate string., When it
is used, it is shifted cyclically from the leading to the trailing position. The
simplicity with which a string can be cut and re-assembled obviates the type of
counter or pointer for each such set of rules that was used in the original Eliza
implementation.

Whenever 'MY' becomes the dominant keyword in an input sentence, that sentence
is stored for later use on those occasions when the input either contains no recog-
nizable keys or cannot be decomposed successfully by any of the given rules. The
set of sentences retained for this purpose is maintained as a string but used as a
pushdown stackj i.e., previous sentences are recalled on a last-in-first-out basis.,
The word 'MY' was chosen for this special role solely because it was so used in the
original Eliza. An alternative word or (or set of words) may be designated by the
scriptwriter through redefinition of the variable, RETAIN, The variable CLUELESS
contains stock phrases to be used as self-contained responses when all else fails,

Recomposition Rules

SCRIPTWRITING General Scripts for the original Eliza were encumbgred by many

levels of parentheses used to cast the script as a
suitably structured list. A script is now regarded merely as a string that is seg-
mented into suitable substrings by a small set of metacharacters with reasonably
high mnemonic value,

There are two types of substrings that we will designate as normal and exception-
al elements. Normal elements begin with a keyword, contain information germane to
that key and terminate any number of lines (cards) later with a metacharacter (a
colon followed by a slash :/). Exceptional elements start with an asterisk, extend
over only one line (card), and (usually) contain a Snoboll statement that is to be
incorporated into the program. More on these exceptional elements later.

Duquet. ELIZA IN SNOBOLA4
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The normal element of a script contains one decomposition rule
and the associated recomposition rules for the keyword that init=
iates the substring. To specify a number of decomposition rules for the same key,
that word may initiate as many elements as the scriptwriter desires; these elements
need not be contiguous in the script. The normal element may also contain a level
number and a substitute for the keyword. To distinguish between types of informat=
ion in an element, the information is enclosed in a pair of slashes (/) and is pre=~
ceded by the single letter S (for Substitute), L (for Level number), or D (for De-
composition) delimited by one or more spaces. For example, MAYBE L /2/ D // CF
PERHAPS:/ states that the keyword MAYBE has been assigned rank 2, the null decompos-
ition rule matches any sentence, and the (single) recomposition rules refers the
program to rules for the keyword PERHAPS,

Snoboll programs are interpreted rather than compiled or
assembled. Capitalizing on this fact, Eliza allows the
scriptwriter to include Snobollt statements that are to be executed as they are en-
countered. By this means, substring categories can be defined for later use in de-
composition and/or recomposition rules. For example, the script line

*SNOBOL PARENTS = ('FATHER' | 'MOTHER') . PARENT

Normal Elements

Exceptional Elements

will create the variable PARENTS whose value will be a pattern that matches either
the substring FATHER or the substring MOTHER. It also assigns whichever substring
is actually matched to the variable PARENT. Subsequently, the decomposition rule

SNOBOL arb 'MY' arb PARENTS ' IS' rem . AFTER
and the recomposition rule
'"WHY IS YOUR ' PARENT AFTER

applied to the input sentence 'I THINK MY OLD FATHER IS MAD' would produce the reply
'WHY IS YOUR FATHER MAD',

This feature may also be used to debug a script since the script can include
request to output specific variables, to initiate tracing or to perform any other de~
sirable program modification. The end of a script is signalled by a line that begins
with an asterist and the words END OF SCRIPT.

- By current standards Eliza is a rather trivial and out-
MISCELLANEOUS COMMZNTS dated example of artificial intelligence (4), (7). That
makes it all the more important to minimize the amount of effort required for a
student to comprehend the operation of the program.

To date, the most commonly used language in artificial intelligence has been
been Lisp (3). Among the most important characteristics of Lisp are: The manner of
representing and manipulating data structures; Dynamic and automatic allocation of
computer memory; The ability to execute data as program statements. To a consider=
able degree, the facilities of Snobolk equal or surpass those of Lisp in the above
respects. The student of artificial intelligence should be made aware of this alt=-
ernate tool.

Earlier comments contrasted the original list processing basis for Eliza with
a string manipulation approach., It should be understood, however, that the Snobolk
interpreter employs list processing techniques to manipulate strings. The pre~emin-
ence of these techniques in artificial intelligence is therefore not questioned.

A Fortran-based version of Eliza is undoubtably more efficient than a Snobolk
version. But the power of Snobold and the economy of its notation have permitted the
replication of Eliza in such a way that the fundamental algorithm stands clearly re-
vealed in the program, For tutorial purposes at least, this clarity more than just
ifies the loss of computational efficiency.
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APPENDIX A - PROGRAM
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ELIZA

[N SNOBOL R T DUQUET SUNYA FALL 1969
GANCHOQR = H INPUTUYINPUT Y ¢ 5472)
PRESTRIM = SPAN(' *) ! NULL

Pe = OSKEYo
Pel ® PRESTRIM BREAK(Y ¢} o+ WORDe ¢t !

Pe2 uw SLEN(NEWSIZEe) /0
Pe3d = BREAKI('1') o CONTENT. '3
Ped = PRE«TRIM REM 4+ CONTENTS

Peb = PRESTRIM ANY(*SLDt) o WORDa ¥

SHORTENe = BREAK("a ') , PHRASEs ANY('s,') REM o TRAILER.
X e REF = PREWTRIM tCF

BUNMP & PREsTRIM YNEWKEY?

PAREN, = PRESTRIM t/' BGREAK({'/') o+ CONTENT. '/!

STASH, 2 PREWTRIM '/% BREAK('/') o #SSTORE. '/
CALLeTO+SNOBOL = PRESTRIM 'SNOBOL?

ATTENTIONS = PREWTRIM e

INTRODUCTION = *HOW DO YOU DO
CLUELESS = '+ VERY INTERESTING!
RETAIN = 'MY?

WE NOW READ THE SCRIPTYT AND FORM STRINGS AS FOLLOWS,
FOR EACH KEY WORD 'XXXX* WE FORM THE FOLLOWING VARTABLES]

NPL e XXXX 1S A REPLACEMENT WORD, (OPTIONAL)
LEVeXXXYX IS A LEVEL NUMBER (]F ABSENT KEY 1S IGNORED)
N X XXX A COUNT OF THE NUMBER 0OF DECOMPOSIYTIOGNS
DEC el e XXXX 1S THE 1'TH DECOMPOSITION PATTERN _
RULE o] o X XXX IS A STRING OF RECOMPOSITION RULES FOR THE I1°%'TH
DECOMPOSITIONe RULES ARE SEPARATED BY *i',
SUTPUT a tENTER SCRIPT!
KEYWORDS, = 1!
IGGINS SCRIPT = TRIM(IINPUT) SF(END)
SCRIPTs AYTENTIONs = IS(FLAG)
SCRIPTe Pol =® tF{HIGGINS)
KEYs = to' WORD.,
KECYWORDSe PeD iS{LESSON)
KEYWORDS 3 KEYe KEYWQRDS,
£SSON SCRIPTe P45 = SF(HIGGINS)IS{SWORDG)
RR OUTPUT = 'SCRIPT ERROR! ' WORDe ' ¢ SCRIPTs JI(HIGGINS)
STORE. ® 'RPLY KEYs
SCRIPTe STASH. = SF(ERR)S(LESSON)
SCRIPT+ PAREN. = tF{ERR)
S{YLEY! KEYs) ® [NTEGER(CONTENT+) CONTENTe F(LESSON)
NeN B S{'N' KEYs? + |
S{'NY KEYs) = NoN
SCRIPTs PAREN. = $FLERR)
CONTENTs CALL«TOsSNOBOL = ‘SISPECTIAL)
S{'DECe? NeN KEYe) m ARS8 CONTENTs REM o POQOST
“LES STORE, = ‘RULEsY NeN KEYo

SSTQRLCe = DIFFER{(SCRIPTs) SCRIPT, (FINEWSCARD)
NEWSIZE, & SIZE(SSTOREe) = |

5STOREe Pe2 ISI(HIGGINS)
$STQOREe = 3STOREs TRIM(INPUT) +FLENDYS{LOOP)
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L)

0 THE FOLLOWING ARE SPECIAL SCRIPT=HANDLING STATEMENTS

-

SPECTAL S{'DECe! NeN KEYe) w EVAL(CONTENT ) s (RULES)

ENCODE SCRIPTs = SCRIPTs ' {(HIGGINS) ! sCCODEISCRIPTS)]

FLAG SCRIPTe CALL«TOeSNOBOL = $SI{ENCODE)

[}

o WE NOY HOLD A CONVERSATIONs FIRST WE READ A SENTENCE AND

. SEARCH FOR KEY WORDS REPLACING APPROPRIATE ONES

@ AND STACKING TYHE KEYS IN A QUASI=ORDERED LISY (STRING),.

INTRO OUTPUT = INTRODUCTION

KEAR PHRASEe = TRIMIINPUTY) 1, JF{END)

KEARLESS PHRASEe SHORTEN. i PHRASEs = PHRASEs ¢ °¢
COPY. ] : CUES, = i CUECLEVEL = @

SPLIT GANCHQR = | PHRASEe Pao)] = sFIREPLYD
LANCHOR = Q
KEYWORDSe WORDe ‘F(KEEP)
NEWWORD = DIFFER(S{'RPL+" WORD})

S{'RPLe¢* WORD) ‘SIREPLACE)
COPYe = COPYs WORDe ¢ 1 {STACK)

REPLACE COPYese ® COPYe NEWSWORD ¢ ¥

STACK NEWSLEVEL = DIFFER(S{'LEVe! WORDs))

. S{YLEVe? WORD!} SFISPLIT)
CUEWLEVEL & GTINEWsLEVEL,CUEWsLEVEL)

. NEWSsLEVEL sFLocue)
CUESs = WORDe ':' CUES. VUSPLITY)

LOCUE CUESs = CUESs WORD, 150 PISPLIT)

KEELP COPYese = COPYe WORDeS * ? yUSPLIT)

o THIS PARYT FOKRMS OUR REPLY TO THE INPUT SENTENCE

REPLY CUESe Psd = tF(NOCUE)

NEXTCUE CUE. = 't CONTENT
NeN = 0 NMAXe = S('N® CUE)

ANALYSE  NoeN = [ T{(NsNyNMAXe) NeN + | tF(NQCUE)
COPYs S{YDECs* NoN CUE) SFLANALYSE)
S{'RULES" NoeN CUEe) Ped =
CONTENT, ¢/t =
S(YRULEe«? NeN CUEe) = S('RULEe! NeN CUE+s) CONTENT. ':°
CONTENT e XeREF = tSINEWCUE)
CONTENT s BUMP, 1S(REPLY)
OUTPUT = Y. ' EVALICONTENT)

MEMORYe ®= JDENTI(CUE«,'e? RETAIN]}

v LY({SIZE(MEMORY,.)+200)

° MEMORYs COPYse 93¢ 1 {HEAR}

LV ]

» THIS IS WHAT WE DO [F THERE ARE NO KEY WORDS [N THE INPUT

&

NEWCUE CONTENT, Pe4 s {NEXTCUE)

NOCUE PHRASEs = DIFFER(TRAILERs) TRAILERS {S(HEARLESS)
MEMORYs Poe3 = tF(EReAHOUM)
OUTPUT = f44 EARLIER YOU SAID ¥ CONTENT. s (HEAR)

ERsAHOUM OUTPUT = CLUELESS { (HEAR)

a8

END
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APPENDIX B - SCRIPT

e SNQORCL FAMN] =3 'MOTHERY | *FATHERY ! SISTER' ! 'YBROTHER' ! *DAUGAHTER!
eSNOBOL FAM2 = 'MOMY ! 'DADY | tWIFE' ! *CHILORENT® ! THUSBAND' ! 'L0N!
dSNJDOL FaMILY = (FAaM)l ! FAM2) o« RELATIVE

¢ SNUGAL BELIEF = ('YFEEL® ! *YHINK?Y ! *BELJEVE® ! *WISH') « PEHSE
oSNOBOL HIGH = (*HAPPY' ! *ELATED' ! 'GLADY ! BETTER® ! *HlGn') + BIEN
eSNUDOL JCKY = ('SADY ! CUNHAPPY' ! *DEPRESSED® ! *SJICK') +» MALADE
eSNOBOL MULTI = (tEVERYONE?' | *EVERYBODY® { *NOBODY' | *NOONE') o+ ALLES
LWAYS L 72/ 0 //

tCAN YOU THINK OF A SPECIFIC EXAMPLE 2'3i'WHEN ?°'1

tOHAT INCIDENT ARE YOU REALLY THINKING OF?2vI'REALLY. ALWAYSZ?V:/
AN L /27 & ZARE/ D /ARE yoOu/

*O0 YOU BSELIEVE YOU ARE' POSY '21¢3

tLoLLD You WANT TO BE' POSY 20

tYOU WISH 1. WOukD SAY YOU ARE' PQST P2V ICF WHAT/

AN o //

tAHY DO YOU SAY w=AM= 2051t DONY UNDERSTAND THAT®I/
ALIKE L 711/ D //CF DIT4/

ARE L /2/ 0 /ARE 1/

radY ARE YOU INTERESTED IN WHEYHER ! AM* PQST 'OR NOT 2%
tLoULD YoU PREFER IF 1 WERENTY PoST '?2%:
YPERHAPS I AMY POST 'IN YOUR DREAMS?Y:
100 YOU SOMETIMES THINK 1 AMY POST '?'12CF WHATI/
ARE 0O /ARE/
151D YOU THINK THEY MIGHT NOY BEe POST "2°%%
YLOULD YOU LIKE 1T, IF THEY WERE NOT' POST #7293
tWHAT IF THEY WERE NOTY POST *2t:'POSSIBLY THEY ARE' POST:/
AUTRE Lo/ o 7/
'"PLEASE TELL ME ABOUT YOURSELF RATHER THAN ABOUT OTHERS':
t1 AM MORI INTCRESTED IN YOU THAN IN OTHERS.':
YO0ES TALKING ABOUT QTHERS HELP YOU SOLVE YOUR PROBLEM?':
8ECAUSE L 72/ o //
Y1S THAT THE REAL REASON?':'DONT ANY OTHER QUESTIONS COME TO MIND?':

"OCES THAT REASON SEEM TOo EXPLAIN ANYTHING ELSE?':
P wHAT OYTHRER REASONS MIGHT THERE BE?'1/
CAN L /27 D /CAN 1/

1YQy BELIEVE 1 CAN' POSY *DONT YOUTZ'S
D0 YOU WANT ME TO BE ABLE TO' PQST 7?4,
CF wWHAT!'PERKAPS YOU WOULD LIKE 70 BE ABLE TO' POST YYOURSELF*:/
CAN D /CAN YOU/
100 YGu WANT TD BE ABLE TO' POST 2V
tPTRHAPS YOU DONT WANT TO* POSTH

VUHETHRER OR NOT YOU CAN' POSY *DEPENDS ON YOUs NOT ME'S/

CAN'YT S /CANT/
CERTAINLY L /27 0 //CF YES/
COMPUTER L /107 O /7
'D0 COMPUTERS WORRY YOU?':'wHY DO YOU MENTION COMPUTERS?':
DO YOU THINK MACHINES HAVE 70 DO WITH YOUR PROBLEM'I
T YOU THINK COMPUTERS CAN HELP PEOPLE"'S
T IS 1T ABQOUT MACHINES THAT WORRIES YOQU':
D0 YOU THINK ABOUT MACHINES?':i/
CUMPJTERS L 210/ O /7/7CF COMPUTERG/
DiT D 7/

s UHAT wAYRYLYWHAT RESEMBLANCE DO YOQU SEER?YS
YUHAY DOES THAT SIMILARITY SUGGEST TO YOu?'!
v UHAT CONNZICYIQNS DO YOU SEE?'S
t15 THAT THE REAL CONNECTION?'Y
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tWHAT DO YOU SUPPOSE THAT RESEMBLANCE MEANS?*YS
PAHAT IS THE CONNECTION DO YOU SUPPOSE?*:
1S THERE REALLY SOME CONNECTION®®I*HOWP'I/
DON'T S /DONTY/
ONEAM L 74/ D /7
'WHAT DOES THAT OREAM SUGGEST T0 YOU?'3'D0 YOU DREAM OFTEN?':
POHAT PERSONS APPEAR IN YOUR DREAMS?':
*OONT YOU THINK THAT OREAM 1S RELATED TO YOUR PROBLEM?¢INEWKEY:/
DREAMID L /5/ s /DREAMT/ D //CF DREAMTY/
DREAMS L /47 S /DREAN/Z D J/7CF DREAM/
DREAMT L. /87 D /YOU DREAMY/
PREALLY, ' PQST t2¢;
PRAVE YGu EVER FANTASIED ¥ POST o WHILE YOU WERE AWAKE?'!CF DREAM:/
EVERY3ODY L /a/ D //CF EVERYONE:/
EVERYONE L /37 0 /SNOBOL ARB MyLT! REM « POST/
PREALLY,y ¢ ALLES '273*SURELY NOT * ALLES "!':*WHO FOR EXAMPLE??
TCAN YOU THINK OF ANYONE IN PARTICULAR?':
tYOU ARE THINKING OF A VERY SPECIAL PERSON!*:
PUHO MAY ] O ASK?Y I 'SOMEQONE SPECIAL PERHAPS?YS
tYCU HAVE A PARTJICULAR PERSON IN MIND DONY YOU ?7°'!
tWHO 00 YOU THINK YOU ARE TALKING ABQUT?Y:/

HE L /17 O //7CF AUTRE:/

HOW L 72/ D //CF WHATI/

I L 727/ S /YOU/ D /YOU WAS/CF WAS:!/

[ O /SNOBOL ARB 'YOU * ('wWANT * ! *NEED *) REM o, POST/

FAUHAT WOULD IT MEAN TO YOU IF YOU GOT ' POST *2¢t:
YAHY DO YOU WANT ' PQST 'FMICSUPPOSE YOU GOY Y POSY fSOON?Y:
VRHAT IF YQU NEVER GOT ' POSYT 172+t vWHAT WOULD GETTING POST *SMEAN':
PHWHRAT DO0ES WANTING® POST YHAVE T0O D0 WITH YHIS DISCUSSIONZ®:/
1 D /SNOBOL ARB 'YOU ARE ' ARDO [CKY/
Y1 AM SORRY TO HEAR YOU ARE ¢ MALADE:
D0 YOU THINX THAT COMING HERE WILL HELP YOU NOT TO BE ¢ MALADE ¢72¢3
$1 AM NOTY SURE IY IS NOT PLEASANT TO 8E ' MALADE:
YCAN YOU E4APLAIN WHAT MADE YOU ' MALADE 29!/
1 D /SNOSOL ARB 'YOU ARE ' ARB HWIGH/
fh0N HAVE ] HELPED YOU TO BE ¢ BIEN 9263
PHAS YZUR TREATMENT MADE YOU ¢ BIEN 7214
POAAT MAKES YOU ' BIEN ' JUST NOw?':
CCAN YOU CXPLAIN WHY YQU ARE SUDDENLY ' BIEN "2':/
I O /sNQOBOL ARB 'YOU ' BELIEF ¥ YQUY REM , POST/
C YOU REALLY THINK YOU' POSY *2';
OU ARE NOT SURE YOU' POST *2ti'D0 YOU REALLY DOUBT YOU' POST '21:/
! D /YO0y ARE/
i :7 S8cCAUSE YOoU ARE' POST *THAY YOU CAME TO ME =2':
AW LONG AAVE YOU BEEN' POST 120500 YOU ENJOY BEINGY POST 91
D¢ Y3OU GELIEVE IT NORMAL TO BE?' POST t2':/
1 D /SHOBOL ARB 'YOU * ({YCANNOT' ! ¢CANT') REM o POST/
YHEW 00 YOU KNOW YOU CANTY POST *72%3*HAVE YOU TRIED 7O POST 999
Vil PS YQU CQULD* POST *NOwW??:
v;o Yuu REALLY WANT TO BE ABLE To' POST v2¢'!/
! D /YOU DONT/
Y
§
]

7z
—t

A\

REALLYY POST *2°¢:
YOU' POST ¢2¢11¢DO0 YOU WISH TO BE ABLE TO®" POST *2°*:
TRCGUBLE YOU 72ti/
O /YOU FEEL/
ME MORE ABOUT SUCH FEELINGSe® S
SU CFTEN FEELY POST *2':vp0 YOU ENJOY FEELING® POST ¢%2¢:
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*WHAT DO0ES FECLING' POST 'REMIND YOU OF 2':/

1 O /SNOBOL ARB 'YOU' ARB « POST ] v/

_ *PERKAPS IN YOUR FANTASY WE' POST ' EACH OTHER?';

D0 YOU WISH Y0 ¢ POST ¢ ME?':*YOU SEEM TO NEED YO * POST * ME.':
tD0 YOU * POSY * ANYONE ELSE 2t:/

! 0 /7

TYOU SAY ' COPY *20'i¢CAN YOU ELABORATE ON THAT?':

'DO YOU SAY * COPY ¢ FOR SOME SPECIAL REASON?¢:/

M L 72/ S /YOU ARE/Z D //CF 14/

LIKE L 711/

LIKE D /SNOBOL ARB (Y AM % ¢ v g ¢ 1 0 ARE * | * WAS ') ARB *LIKEY/

CF 01T/

LIKE O //NEWKEY:/

MACHINE ® L 710/ D //CF COMPUTER:/

MACHINES L /7107 O //CF COMPUTERS/

MAYBE L 72/ D //CF PERHAPS:I/

ME S /YoQU/

MY L 73/ S /YOUR/ D /SNOBOL ARB *YOUR ' ARB FAMILY REM « POST/

'*TELL ME ABOUY YOUR FAMILY'*:'WHO ELSE IN YOUR FAMILY! POST 21
*YOUR * RELATIVE 21}
tWHAT ELSE COMES TO MIND WHEN YOU THINK OF YOUR ' RELATIVE 923/
MY O /YOUR/YYQUR® POST 12¢%
RELATIVE *2'3:/D /YOQUR/ *YOUR?Y POST ¢21;
t4HY DO YOU SAY YOUR? POST *2%:t]S YOQUR' POST ' [MPORTANT TO YOU?':
*DOES TYHAT SUGGESY ANYTHING ELSE THAT BELONGS YO YOQU?':/
MYSELF s /YOURSELF/
NAME L /157 O 7/
1 AY NOT INTERESTED IN NAMES*:'IVE TOLD YOU BEFORE, | AM NOTY
INTERESTED IN NAMES =~ PLEASE CONTINUE':/
NO L 72/ 0 /7
ViRY «NO= 2YIYwHY NOT 7Y
YARE YCU SAYING NO JUST TO BE NEGATIVE?®:
'YOU ARE BEING RATHER NEGATIVE!*:/

NOBODY L 73/ 0O //7CF EVERYONE:/
NOONE L. 73/ 0 //CF EVERYONE:/
PERHAPS L /27 b v/

'YOU DONT SEEM TO BE QUITE CERTAIN«*IYWHY THE UNCERTAIN TONE?':
YCANTY YOy BE MQORE DEFINITE?Y!'YOU ARENT SURE?'YI'DONT YOU KNOW?2'(/
REMEMBER L 76/ D /YOU REMEMBER/

*DQ0 YoU OFTEN THINK OfF* PQSYT ¢21;

'*OGES THINKING OF*' POST * BRING ANYTHING ELSE TO MIND?¢}

‘OWHAT ELSE 0O YOU REMEMBERZ?'IYWHY DO YOU REMEMBER' POST ' JUST NOw?',
*UYHAT IN THE PRESENT SITUATION REMINDS YoOU OF' POSTY '72':

']S THERE A CONNECTION BETWEEN ME ANDY PQST 72/

REMEMBER O /D0 I REMEMBER/

*OID YOU THINK | WQULD FORGETY PQOST *2°':

*aHY DO YOU THINK [ SHOULD RECALL' POSY * JUST NOW?':

YWHAT ABQUT! POST *291CF WHATI*YOU MENTIONEDY POST t!vl/

REMEMBER D //NEWKEYLI/
SAME L /117 O //CF DIYTi/
SHE L /717 D //CF AUTRE:?
SORRY L 72/ D 7/

tPLEASZ D0 NOT FEEL APOLOGETIC,*t:'APOLOGIES ARE NOT NECESSARYs':
' SHAT FEELINGS DO YOU HAVE WHEN YOU APOLOGIZE?':
*IVE TOLD YOU THAY APOLOGIES ARE NOT REQUIRED!':/
WAS L /377D /WAS YOU/
*WHAT IF YQU WERE' POST '2':'00 YOU THINK YOU WERE' POST *?':

Duquet. ELIZA IN SNOBOLA
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CACRE YOU'Y POST 1200 CWHAT WOULD IT MEAN IF YOU WERE?®

VARAT DOESY POST ' SUGGEST T0 YQU?2*:iCF WHAT:/
VAS D /YOU WAS/ "WERE YOU REALLY!?':
1Y DO YOU, TCOLL ME YOU WERE' pOSY * NOW?':
CPERHAPS [ ALREADY KNEW YOU WERE®* POST te';/
1 A D JWAS [/

'WOULD YOU LINE YO BELIEVE 1 WASY pOSY *20:

PAHAT IF 1 HAD BEENY POST *2VI1VWHAT SUGGESTS THAT
tieHAT DO YOU THINKR?YIPPERHAPS | wWAS' POST *1°*3/

WERE L /37 S /WAS/ D //CF WAS:/
WHAT L 72/ D //

tUHY D0 YOU ASK THATR'Y'DOES THAT QUESTION
FURAT IS 1T YOU REALLY WANT TO KNOW?':'WHAT DO
VARE SUCH QUESTIONS MUCH ON YOUR MIND?':
TAHAT ANSWER WQULD PLEASE YOU MOST?'!'HAVE YOU
tuHAT COMES YO MIND WHEN YOU ASK THAT?':
tHAVE YOU ASKED SUCH QUESTIONS BEFORE?2':(/

WHEN Lo /2/ D //7CF WHAT:/

Ly Lo/2/ D /WHRY DONT 1/

t00 YOU RELIEVE TYHAT I DONT?® POST 29
YPERKAPS 1 WILL' POST ¢ IN GOOD TIME!'Y: SHOULD
*YQU NANT ME TO' POST ' DO YOU?'!CF WHAT:/

WHY D /WHRY CANT You/

100 YOU THINK YOU SHOULD BE ABLE TO*' POST *2':
$D0 YOU wANT TO BE ABLE TO ' PQOSY 12+

'O0 YOU BELTEVE OUR CONVERSATION wWILL HELP YOU ToO!

PoST

[ WAS?

1970 Dec¢enber

L

PosST 2%,

INTERESY YQU?'.
YOU THINK?':

ASKED ANYONE ELSE?':

You* POSY

*HAVE YOU ANY JDEA WHY YoU CANT' POST '2¢ICF WHAT/

WHY D //CF WHAT:/
WON'T S /JWONT/
YES L 72/ D //

PosY

YOURSELF?2Y:

L AN

"YOU SEEM TO BE QUITE POSITIVE!'I'ARE YOU SURE?'¢v] SEE!*:

' UNDERSTAND Y1/

YOuU L 72/ S /1/ D /1 ARE/

YIHAT MAKES YOU THINK I AM' POST 172t

"DOES IT PLEASE YOU YO BELIEVE I AM' POST 243

tDO YOU SOMETIMES WISH THAT YOU WERE' POST *2¢;

PPERAAPS YOU WQOULD LIKE YO BE' POST 'YYOURSELF?2':/

You O /SNOBOL ARB '] ' ARB 4 POST 'YOQU'/
*WHY pO YOU THINK I ' POST tYou?!':

D0 YOU LIKE TO YHINK I ' POSY 'you?'!

YWHAT MAKES YOU THINK [ ¢ POST 'you?1:

VREALLY? It POST 'YYOUR'I'DO YOU WISH TO BELIEVE 1 ¢
'*SUPPOSE I DID ' POST 'YOUe WHAT WOQULD THAT MEAN?':

*DOES ANYONE ELSE THINK I ' POST 'YQU?'i/
YOou O 71/

vouC WERE DISCUSSING YOU = NOT ME
YARE YOU REALLY TALKING ABOUT ME
YOUR L /727 S /MY/ O /MY/

tEHY ARE YOU CONCERNED OVER MY'Y pQST '2°%%
Ty RAT ABQUT YOUR QWN?® POST #3211,

'
/

*
’

[ .

™

OH! It POST *2°%;

YARE YQU VORRIED ABOUT SOMEONE .ELSESt POSTY ¢2¢/

YOGURSELF S /MYSELF/

POST

tYOURYS

©SNOBOL INTRODUCTION = 'HOW DO YOU DO PLEASE TELL ME YQOUR PROBLEMe!

s END OF SCRIPT
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This paper describes work we are doing on Snoboll compilation. The subset
(Subbol) described here is an initial version intended to test some of the ideas in-
volved, and a full version is now in the works, the compiler for which will be written
in itself.

Subbol executes about 6.5 times faster than the Snobol4 interpreter originating
at the University of Maryland, both using the Univac 1108 65K Exec II operating sys-
tem, It is anticipated that the full version will be even faster: Subbol has already
been put to work at a local computer service bureau (Information Systems Design) to
convert Fortran programs written for the GE635 into a form amenable to the Fortran/
1108 compiler by doing such things as adding implicit do's in extra~long
data statements and eliminating nonessential levels of equivalence variables.

- Following is the abstract of a short paper covering our preliminary work which
was presented at the Fourth Annual Princeton Conference on Information Sciences and
Systems,

We here summarize some preliminary work done toward implementing a SNOBOL 4 system on the UNIVAC
1108 computer which is written in SNOBOL b4 and produces as 1ts output an object program in UNIVAC 1108
symbolic assembler language, which can call or be called by FORTRAN or other assembler language programs,
This represents a distinct advence in the technology of string processing compilers, In particular, it
is hoped that users of SNOBOL who have written compilers for other languages in SNOBOL U4 will now be able
to writﬁ efficient and economically feasible compilers for such languages in a compiled version of
SNOBOL &,

The SNOBOL string processing languages have proved very popular. SNOBOL_L has almost always been
implemented as an interpretive system, following the origin&l.L Rumor has it® that an IBM 360 compiled
SNOBOL L system exists; also according to rumor, this system is not written in itself, operates inter-
pretively on patterns, and its object programs cannot be called by FORTRAN object programs.

The approach here is to remove permissive semantic features such as EVAL and CODE, and add a consi-
derable number and variety of declarations., Default declarations are uged whenever possible. Patterns
are implemented as subroutines reflecting the structure of the pattern. Unevaluated expressions (the *
operator) can exist only inside patterns.
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