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The Editor, Compiler, and Runtime 

The SDS 94¢ SNOBOL4 system is divided into two distinct 

parts: The �e�d�i�t�o�r�-�~�o�m�p�i�l�e�r� and the runtime. The editor-compiler 

is used to write, modify, and compile source statements. The 

�r�u�n�t�~�e� is responsible for the execution of statements. 

The editor types $ when it is ready for commands. The 

editor is in most ways like QED. Familiarity with QED is 
recommended to use the capabilities of the editor. The editor 

commands which are similar to �G�~�D� commands are ", /, =, �~�,� APPEND, 

CHANGE, DELETE, EDIT, FINISHED, INSERT, MODIFY, QUICK, READ FROM, 

SUBSTITUTE, TABS, VERBOSE, WRITE ON. Additional commands are BREAK, 

GO, HELP, JUMP, KILL, LIST, NEXT, PROCEED, and space followed by a SNOBOL 

statement (which cannot be a comment nor be labeled) to be 

immediately executed. Source statements can be read from a file, 

or using APPEND may be typed in directly. As each statement is 

read or typed, it is compiled. If there is an error, one edits 
i 

the statement immediately. All standard QED addressing can be 

used; however, buffer operations are not available for addressing 

and editing. One other difference between �Q�~�D� and the editor 

is that every line typed in is an edit of the previous line typed 

or deleted. One consequence is that control D is a terminator 

only when no characters are in the new line. The Q.ED commands 

will not be explained (see the QED manual); the editing control 

characters are summarized in Appendix B. 

GO - begins execution of the SNOBOL statements after closing 

all open files and clearing all variables and resetting preset 

variables and functions. "--OK" is printed out as a warning; 

respond with n.tT. The first statement executed is given 

by the address of the GO. If no address is given, then 

execution begins at the first statement. 

BREAK - sets up breakpoints at all statements in the interval 

addressed. A break at a statement is made before executing 

that statement and returns control to the editor. 
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JUMP - will start execution at the statement addressed 

KILL 

LIST 

NEXT 

without any of the side effects that GO has. 

- releases all breakpoints in the interval addressed. 

- prints all breakpoints in the interval addressed. 

- will break at the next statement encountered after 

the current statement. An integer address will cause 

a break after that many statements have been encountered. 

PROCEED - continues execution after a breakpoint. An integer 

address will cause a break after that many breakpoints 

have been encountered. 

A single rub~ut during execution will cause a break at the 

start of the next statement. (Remember that to complete the 

current statement all teletype input must be completed. You 

may also have to wait until the teletype output buffer is 

empty before seeing where the break was done; this buffer may 

have as much as 15 seconds worth of typing in it.) 

A second rubout will supply carriage returns to all inputs 

from the teletype and will clear the output buffer. 

An unlabeled statement may be executed while in the editor 

by typing it in. Of course, it must start with a space. In 

particular, branches (goto's) are legal. This is the way to 

begin execution without the side effects of the GO command. 

The following are equivalent ($ printed by the editor) 

$GO. 
$IGO. 

To set a breakpoint at every statement type 

$oBREAK •. 
Or to kill all breakpoints type 

$@KILL. 

To list all breakpoints type 

$LIST. 

PROCEED and NEXT will only take integer addresses 

$3PROCEED. 

$NEXT. 
This is an example of a SNOBOL statement line. 

$ OUl'PUT == X 
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Special Operations 

The source statements must be written in printable characters. 

To enter non-printable characters, e.g., into a string, type & 
followed by J octal digits, e.g., &155, or else & followed by 

a non-octal character, e.g., &A; however, in the latter case, 

characters ¢ to 37 will remain unchanged, the others (4~-77) 

will become the corresponding control characters. Note that 

& may only be entered by typing && or~. To aid the above, 
c the K editing character produces four characters, &XXX, where 

XXX is the octal code of the next character typed. 

Continuation of a statement is possible by typing ~c at 

the end of the line to be continued. This character is entered 

into the source string and is treated like a blank when We is 

used, but is ignored by the compiler. Therefore, be sure to 

type any needed blanks in the source statement. In the editor 

typing linefeed is equivalent to typing ~c. 

All teletype line input is edited and is subject to the 

same rules as a source statement except that ~c is deleted a.nd 

& codes are translated into internal form. DC in the first 

character position causes failure of the statement (due to end 

of transmission). 

Statements which begin with an * are treated as comments. 

Comments have no affect on the execution of the program. 

Execution is done the same as if the comments were not present. 



-42-

Keywords 

Keywords provide an interface between the SNOBOL4 program 

and certain internal symbols in the SNOBOL4 system. It is 

expected that additional keywords beyond those listed below will 

be implemented. 

Read-only keywords: 

@STCOUNT contains the number of statements that have been 

entered since execution began. 

@STFCOUNT contains the number of statements that have failed. 

§LEVEL contains the current level of recursion. 

User changeable flags (a flag which is non-negative is off, 

negative is on): 

@ANCHOR if on, sets the mode of pattern matching to anchored, 

that is, all patterns must match beginning with the first 

character of the subject string. 

@FULLSCAN if on sets the mode of pattern matching to try all 

possible matches regardless of the impossibility of ever 

matching (i.e., no heuristics to speed up pattern matChing). 

Changeable limits: 

@MAXLNGTH is the l~it on the length of strings that can be 

formed. It is preset to 32¢¢¢ which is its maximum. 

OSTLIMIT is the limit on the number of statements that can 

be executed. It is preset to 223_1 which is its maximum. 

@INTLIMIT is the limit on the maximum absolute value an 

integer can be. It is preset to 223_1 which is its 

maximum. 
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Literals (these keywords have predefined values and are unchangeable): 

(lALPHABET contains ' ABCDEFGHIJ'KIMNO~STUVWXYZ , 

@DIGITS contains '¢123456789, 

The foliowing have the same values that the corresponding 

predefined pattern variables initially have. 

~B 

@BAL 

@REM 

@FAIL 

~NCE 

@ABORT 
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Pseudo-Teletype Functions 

There are a number of predefined functions which enable 

communication with a pseudo-teletype. The list includes 

LOGIN( ), LOGOUT ( ), WAIT( ), SEND ( S), ATSEND(S), RECV(N), and 

RECVLlNE( ). Additionally, there is the EGHO(N) function which 

can be used independently of the pseudo-teletype functions. 

The conditional command processing capability produced by the 

combination of the pseudo-teletype functions and the SNOBOL 

language has been inspired by the CCP subsystem. 

LOGIN ( ) or LOGIN (NAME ,PASSWORD) 

The LOGIN function may be called with either two arguments 

or no arguments. The LOGIN function attempts to log in (ENTER) 

the user at a pseudo-teletype either under his name or under 

another name. If two arguments are given, the first is a user 

name and the second is the corresponding password to be used in 

entering at the pseudo-teletype. If no arguments are given, the 

user is logged in under his own name and password. If LOGIN is 

successful, it returns a null string as its value and places the 

pseudo-teletype in BEGINNER mode at the EXECUTIVE level with 

the input and output buffers cl~ar. If LOGIN fails, it is due 

to one of the following reasons: 

1. No pseudo-teletype is free. 

2. No room on the time-sharing system. 

3. The user name or password is incorrect. 

It is an error to try to LOGIN if a previous LOGIN has not been 

logged out. It is also an error to call WAIT( ), SEND(S), 

ATSEND(S), RECV(N), or RECVLINE( ) if IDGIN has not been 

successfully called. 
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IJJGOUT( ) 

The LOGOUT function is used to log out the pseudo-teletype. 

The user is auto~atically logged out (if logged in) whenever the 

GO or FINISHED command is used in the SNOBOL editor. If the 

LOGOUT function succeeds, it will return a null value. It will 

fail if the user is not logged in at a pseudo-teletype. 

WAIT( ) 

The WAIT function always succeeds and returns the null 

string as its value, but before returning it waits until the 

pseudo-teletype is waiting for the teletype input with an empty 

input buffer. While it is waiting, it throws away all output 

from the last SEND or ATSEND function call. Also, before 

returning it clears the pseudo-teletype output buffer. 

SEND(S) 

The SEND function requires one argument which must be a 

string. SEND first does a WAIT, then sends the characters of 

the argument string to the pseudo-teletype. An error results 

if the internal collection buffer (about 6¢¢¢ characters long) 

of characters from the pseudo-teletype overflows before all 

the characters are sent. The SEND function succeeds with a 

null string as its value. 

ATSEND(S) 

The difference between ATSEND and SEND is that ATSEND does 

not do a WArT; instead it sends rubouts to the pseudo-teletype 

to get it back to the EXECUTIVE level. Many times the user 

may want to wait until the pseudo-teletype is waiting for input 

or to receive all the output from the pseudo-teletype before 

preceding with an ATSEND. To do this either do a WAIT( ) or 
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enough RECV's or RECVLINE's to collect all the output. Both 

SEND and ATSEND initialize the collection machinery, that is, 

previous output from the pseudo-teletype is discarded. 

RECV(N) 

RECV(N) takes an integer argument (N > ~). It collects literally 

the next X characters (X not greater than N but otherwise as 

large as possible) from the pseudo-teletype output resulting 

from the last SEND or ATSEND. If X is ¢, RECV fails, indicating 

that all output from the last SEND or ATSEND has already been 

collected. If X is greater than ¢, RECV succeeds in returning 

the X characters as its value. It should be noted that after 

any SEND or ATSEND, at most one call of RECV(N) can successfully 

return with less than N characters. Also, the function fails 

only if the pseudo-teletype is waiting for input. 

RECVLINE( ) 

The RECVLINE function is used for receiving the output 

from the pseudo-teletype by line. The algorithm is that the 

first character is ignored if it is a linefeed, then all 

characters up to a carriage return are collected and returned 

as the value of RECVLINE; the carriage return is discarded. 

If the output from the pseudo-teletype does not contain a 

carriage return, then all the remaining characters are returned, 

unless the returned string would be the null string, in which 

case RECVLINE fails. RECV and RECVLINE can be intermixed. 

The following will print the same thing as what would 

appear on the pseudo-teletype except it outputs an extra 

carriage return, linefeed in the case where the last line from 

the pseudo-teletype does not terminate with a carriage return, 

linefeed. 

OUTLOOP OUTPUT = RECVLINE() :S(OUTLOOP) 
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ECHO(N) 

The ECHO function requires an integer string argument. 

It succeeds and returns the null string as its value. ECHO 

is used for turning on and off the echoihg of characters typed 

during teletype input in the running of a SNOBOL program. If 

the argument is negative, the echoing of characters is turned 

off, if non-negative, it is turned on. Turning off the echo may be 

of use in collecting passwords. Also, it is of use in preventing 

a double echoing effect that would exist in the first sample 

program if the echo was not turned off. 
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Sample Pseudo-Teletype Programs 

* This program ~plements a direct interaction with the 

* pseudo-teletype. 

* If a'control ~is typed, a rubout is sent to the 

* pseudo-teletype. 

* If a control t is typed, the pseudo-teletype is logged out. 

BEGIN LOGIN ( ) 

ECHO(-l) 

LOOPA A = INPUTC 

IDENT(A, '&1') LOGOUT() :S(END) 

IDENT (A, '&c-) SEND ( t &137 ' ) : S (LOOPB ) 

SEND(A) 

LOOPB OUTPUTC = RECV(~LNGTH) :S(LOOPB) F'(LOOPA) 

* This program does a fixed assembly, load and a dump on a 

* specified file (second OUTFILE). 

* Output from the pseudo-teletype also goes to a specified 

* file (first OUTFILE). 

BEGm DEFINE( 'XMrr(X)') 

N = OPENOur(OYrFlLE) 
ASSIGN( 'OUT' ,N) 

LOGIN ( ) 

XMIT( "KDF .RSl. '/Sl' .RS2. '/S2' .F. ") 

XMIT ( "NARP ./ Sl. ' / Bl' • ") 

XMIT( "NARP ./S2. '/B2' • ") 

XMIT ( "DDT. ; T/Bl. ; T /B2 • $FDUMP ON FILE" OUTFILE ".") 

FINI CLOSE(N) LOGOUT ( ) : (END) 

XMIT SEND(X) 

XMITl OUT = RECVLINE() :F(RETURN) 

OUT '?' :F(XMIT1) 

OUTPUT = '?ERROR' : (FINI) 



Primitive Functions 

ANY(S) 

NOTANY(S) 

SPAN(S) 

BREAK(S) 

POS(I) 

RPOS(I) 

TAB(I) 

RTAB(I) 

LEN(I) 
ARBNO(P) 

SIZE(S) 

LE(I,J) 
LT(I,J) 
GE{I,J) 

GT(I,J) 

EQ(I,J) 
NE(I,J) 
CHAR(S) 

LINE(S) 

OPENIN(S) 

OPENOUT(S) 

CLOSE(I) 

ASSIGN(S,I) 

RELEASE(S) 

LENGTH(I,J) 

DEFlNE(S,S) 

INTEGER (X) 
TRIM(S) 

DATE ( ) 

TrnE( ) 

CLOCK ( I) 

IDENT(S,S) 

DIFFER(S,S) 
UNSTACK(K) 
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APPENDIX A 



(Appendix A Continued) 

Variables With Preset Values 

ARB 

BAL 

REM 

FAIL 

FENCE 

ABORT 
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Special Input-Output Variables 

INPUT 

OUIPUI 

INPUI'C 

ourPUTC 
INFlLE 

OUTFILE 

Reserved Labels 

RETURN 

FRETURN 

END 



(Appendix A Continued) 

Operator Precedence Table 

binary 

unary 

SNOBOIA. Syntax 

., $ 
+,­

*,/ 
** 
+,-,*,$ 
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(lowest) 

(space) 

(highest) 

statement=[label] [, '[semi] [, 'Jet:' ':' goto]][' ,] 

semi=anam[ [, ,] '= f [, ,] pexp] ! anam ' , [patt [, ,] [ '=' [, ,] pexp]]! 

aatm[' ,] [patt] 

patt=non-null pexp 

goto=[ , , ] , F' , ( , gexp , ) , [ , , ] [ , S I 

[ , t ] t S' , ( , gexp , ) , [ I , ] [ 'F' 
[ , , ] , ( , gexp , ) , 

gexp=[ I , ] ( 1$' aatm label) [ , , ] 

pexp=ptrm{ , , " , , , ptrm} 

ptrm=pprm{ , , pprm} null 

pprm=patm{ , , ( , . ' ! '$' ) , , 
an am} 

patm='*' anam ! bexp ! ' ( , [ , ,] pexp 

bexp=atrm{' 
, (, +' '-' ) , , 

atrm} 

atrm=aprm{' , ( '*' '/' ) , , 
aprm} 

aprm=aun[ I 
, 

'*' '*' I , aprm] 

aun='+' aatm ~ ,_, aatm ! aatm 

aatm='$' aatm ! lit ! name ! fncl 

• (, [, ,] aexp [, ,] ,), 

, ( , gexp , ) , ] 
, ( , gexp t ) t ] 

[ , , ] , ) , 

fncl=fnam ,(, [, ,] (pexp [, ,] {, , , [, ,] pexp [, ']} ] ,), 

aexp=bexp{ , , bexp} 

anam=' $' aatm name 



(Appendix A Continued) 

Keywords 

8ABORT 

@ALPHABET 

SANCHOR 

@ARB 

8BAL 

~IGITS 

@FAIL 
@FENCE 

(tFULLSCAN 

@INTLIMIT 

@LEVEL 

@MAXLNGTH 

8REM 

@STCOUNT 

@STFCOUNT 

@STLIMIT 

Pseudo-Teletype Functions 

LOGIN(NAME,PASSWORD) 

LOGOUT ( ) 

WAIT ( ) 

SEND(S) 

ATSEND(S) 

RECV(N) 

RECVLINE( ) 

ECHO(N) 

-52-



-53-

APPENDIX B 

EDITING CONTROL CHARACTERS 

Control Character 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J,LINEFEED 
K 

L 

M, CARRIAGE RETURN 

N 

o 
p 

Q 

R 

S 

T 

·u 
V 

W 

X 

Y 

Z 

Result 

Delete last character typed 

No action 

Copy character from old line 

Terminate or copy rest of line 

Change insert-replace mode 

Copy rest of old line, no typing 

No action 

Copy to end of old line 

Tab 

Continuation 

Give code for next character 

Delete line 

Terminate statement 

Character delete, restorative 

Copy up to next character typed 

Skip up to next character typed 

Delete statement, restorative 

Retype, fast 

Skip character 

Retype, aligned 

Copy up to next tab stop 
Take next character literally 

Delete word 

Skip through next character 

Concatenate and re-edit 

Copy through next character 

Continuation 
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