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$PAGE 1
1, INTRODUCTION

 THIS MANUAL DESCRIBES THE PROGRAMMING LANGUAGE SNOBOL3s AS

INITIAL CODING STAGES BY WILLIAM KRUEGERs AND SOME HELP IN WRITING
THE COMPILER BY DAVID WILSON.
THE_VERSION OF SNOBOL3 DESCRIBED HERE 1S BASJCALLY IDENTICAL
WITH THE LANGUAGE DEVELOPED AT BELL LABS, WITH THE (OBVIOUS DIFFERENCES

OF CHARACTER SET AND I1/0 FACILITIES, (THERE IS ALSO A SLIGHT PROBLEM

WITH DIVISIgNs CAUSED BY THE FACT THAT THE B5500 HARDWARE ROUNDS
QUOTIENTSs WHILE MOST OTHER MACHINES TRUNCATE. SEE THE SECTION
ON ARITHMETICe.) THERE AREs AS USUAL» A NUMBER OF "EXTENSJIONS",

®@ 6 & &6 6 & & 6 o & & & 5 > o 6 » & o o o O
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109000

110000
111000

112000

113000
114000

115000
116000
117000
118000

119000
120000
121000

122000

123000

.. 124000
125000
126000
127000

128000
129000

130000
131000

132000
133000

134000
135000

136000
137000
139000

140000
141000

142000
143000
144000

145000

146000

147000
148000

149000
150000
151000

152000
153000

.154000
155000

156000

157000

158000
159000

160000
161000

162000
163000
164000
165000

MOSTLY IN THE INTRINSIC FUNCTIONS., THE BASIC SNOBOL3 FUNCTIONS
ACT AS THEY DO ON OTHER SYSTEMS» BUT THOSE WHOSE ACTIONS ARE MACHINE
DEPENDENT ARE OQFTEN DIFFERENT. THERE ARE A NUMBER OF NEW FUNCTIONS

THAT REFLECT THE PECULTARITIES OF THE BS500 OPERATING SYSTEM,

MOST SNOBOL3 PROGRAMS WRITTEN ON OTHER MACHINES CAN BE RUN ON
THE RS500 WITH ONLY MINOR CHANGES IN THE I/0, MOST OF WHICH CAN BE
MADE BY THE COMPILER ITSELF.

AN EXTREMELY USEFUL FACILITY OQF THE B5%500 IS THE AVAILABILITY OF
TELETYPES AS I/0 DEVICES. NATURALLYs THIS IS AVAILABLE TO SNOBOL
IN AN EASILY=USED MANNER» AND A SIMPLE., VERY USEFyL INTERACTIVE
DEBUGGING AID HAS BEEN SUPPLIED FOR TELETYPE USERS,

BSECTION 2
%PAGE 1

2. CJNTHGL CARDS

THERE ARE TWO TYPES OF CONTROL CARDS RELEVANT FOR SNOBOL JOBS==
IHOSE THAT GIVE INFDRMATION TO THE OPERATING SYSTEM (THE "MASTER

CONTROL PRDGQAM" OR "MCP"), WHICH START WITH A QUESTION MARK} AND

THOSE THAT GIVE INFORMATION TO THE SNOBOL COMPILERs, WHICH START WITH
A MINUS SIGN ("="),

2.1, MCP CONTRQOL CARDS., _
AT THE START gF A DECK gF CARDS FpOR BATCH JpBSs OR TYPED TgQ
INITIATE A TELETYPE JOB» THE USER NEEDS A SET OF MCP CONTROL CARDS

FOR BATCH JNBS. THESE ARE SEPARATE CARDS, EACH STARTING WITH A

QUESTION MARK ("ILLEGAL CHARACTER"), FQR TELETYPE JOBS, THE ENTIRE
SET OF CONTROL CARDS 15 PRECEDED BY A PAIR OF QUESTION MARKSs AND
THE CARDS ARE SEPARATED BY ShMICDLONS (n3n), WITH AN ARROW AFTER THE
LAST CONTROL CARD

THE FIRST TWD CARNS IN A BATCH J0OB SHOULG BE:

2 USER <PROJE> / <USER#>
? EXECYTE SNOBOL/SNOBOL

THE FIRST CARD IDENTIFIES THE yUSER TO THE MCP; THE SECOND TELLS IT
;Ta 1N1T1AT&»SNDBUL.; THE PROGRAM AND DATA DECK MUST BE PRECEDED BY

? DATA <NAME>

WHICH NAMES THE INPUT DECK. BETWEEN THE EXECUTE CARD AND THE DATA
CARD CAN COME ANY NUMBER OF OTHER CONTROL CARDS; SOME OF THE CARDS
THAT ARE USEFUL TO SNOBOL USERS ARE DESCRIBED BELOW., ONE OF THE

’OTHFR cDNTRuL CARDS MUST BE THE FOLLOWINGS

2 FILE PROGRAM = <NAME>

WHERE <NAME> IS THE SAME AS THE <NAME> ON THE DATA CARD, THIS
ASSIGNS THE CARD DECK AS THE INPUT FILE Tp THE COMPILER. SQOME QTHER
MCP CONTROL CARDS THAT CAN BE USED ARE:

? PROCESS = <INTEGER>
THIS PUTS A CPU TIME LIMIT TO THE ENTIRE RUN OfF <INTEGER>
MINUTES. IF THIS (IMIT IS EXCEEDED, THE JOB WILL BE TERMINATED
BY THE MCP«. THE DEFAULT CPU TIME LIMIT IS 2 MINUTES.,

? 10 = <INTELGER>
THIS PUTS A TIME LIMIT OF <INTEGER> MINUTES TO THE I[/0 TIME
THAT CAN BE USED BY THE RUN, THE DEFAULT I/0 LIMIT IS

i

e & & O
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166000

167000
168000
169000

170000

171000

172000

173000
174000

175000

176000
177000

178000

L7FONANN
! 7VO\J

180000
181000

182000
183000
184000

185000
186000

157000
188000

189000

196000

191000
192000
193000

194000
1695000
196000 !

197000
198000
169000

200000

201000

202000
203000

204000

- 203000
206000
. 207000

. 2o0BO00

GElanit

210000
211000

" RvE00n T
213000
214000
215000
216000

k,f}fFI E AUTOMATICALLY FOR BATCH J0BS)»
00 "2 FILE PaunaAmv NOT WITH "? FILE READ".

222000

5 MINUTES.

2 STACK = <INTEGER>
THIS ASSIGNS A STACK OF <INTEGER> WORDS TQ THE RUN. THIS
IS5 ONLY NECESSARY IF THE PROGRAM REACHES GREAT DEPTHS (F

 FUNCTION CALLSs CAUSING STACK OVERFLUWS, THE DEFAULT STACK

SI1ZE 1S 512,

2 CORE = <INTEGER>
THIS ASSIGNS A CORE ESTIMATE OF <INTEGER> WORDS 70 THE
RUNe THE JOR WILL BE STARTED WHEN THIS MANY WORDS BECOME
AvAILABLE. THE DEFAULT CUORE ESTIMATE IS 10000,

A BATCH J0OB CAN EXECUTF A SNOBOL PROGRAM FROM A DISK FILE IF THE
DATA CARD lg nMITTED AND THE PROGRAM CARD 1s CHANGED TO3:

? FILE PROGRAM = <NAME1>/<NAME2> SERIAL

WHERE <NAME1>/<NAME2> 1S THE NAME OF THE DISK FILE. IN GENERAL,

THE INPUT FILE NAMED "PROGRAM™ CAN BE ASSIGNED TO ANY FILE WHICH

CAN BE RFAD WITH 10,30 BLOCKING.

ANOTHER CONTROL CARD WHICH 1S GCCASIONALLY USEFULs THOUGH THE
SAME RESULTS CAN BE ACHEIVED WITH THE SNOBOL FUNCTION FILL()s IS
THE FILE CARD, WHICH HAS THE GENERAL FORMj

? FILF <NAME> = <NAME1>/<NAM&2> <uN1T>

WHERE <NAME> 15 7HE "INTERNAL" NAME OF THE FILE, AND <NAME1>/<NAME2>
IS THE Y"EXTERNAL"™ NAME OfF THE FILE ACTUALLY BEING USED, fOR SNOBOL
JUBS, <NAME> SHOULD BE THE I/0 STRING NAME, WITH THE EXCEPTION

OF THE STRING READ» WHICH THE MCP THINKS IS CALLED "PROGRAM",
SUNIT> INDILATES WHAT SORT OF 1/0 DEVICE 1S TO BE USED. SOME

POSSIBLE VALUES FOR <UNIT> ARE !

SERTAL
PRINT

~ PRINT 0OR BaCK UP
TAPE
FOR INPUT FILES,
fFROM NON=DISK FILES.E

MEANS SERIAL DISK FILE
MEANS LINE PRINTER FILE==NO BACK=

_ MEANS MAGNETIC TAPE

uP

MEANS LINE PRINTER OR PRINTER BACK=UP

17 1S ONLY NECESSARY TQ DySTINGUISH DISK FILES
OF THE STANDARD SNOBOL FILESs NEWDISK IS

ASSUMED TO BE A DISK FILE UNLESS DECLARED OTHERWISE; ALL OTHERS
ARE NON=DISK UNLESS THE USER SPECIFICALLY ASKS FpR DISK,

IT 18 “ECESSARY TO USE THE SNOBOL FUNCTIONS
NOTE ESPECIALLY THAT T0O ASSIGN THE INPUT
ONLY BE DONF WITH TELETYPE JOBSs, SINCE IT 1S ASSIGNED TO THE PROGRAM

ACP 30

SUME EXANPLES DF FILE CARDS ARE:
? FILE CARD = RALPH/GRK SERIAL (DIsk FILEY
qz”FLLEVPRGGRAM MLX/PHLP (NON=pDISK; ASSIGNS READ)
2 FILE PRINT = P PRINT OR BACK UP (GOES TO PRINTER IF IT CAN)
» FILE PRINT = PRNT PRINT (LP» NO BACK=UP)
7 FILE NEWDISK = ART/BEVL (GOES TO DISK)
NOTE THAT THE FILE CARD ONLY APPLIES TO THE FIRST FILE THAT AN 1/0
STRING IS ASSIGNED TO. TO RE=ASSIGN AN 1,0 STRING TO A SECOND FILE,

CLOSEC) AND FILLO).
FILE READ (wHICH CAN

THE CARD USED 5TARTS WITH
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223000 SOME EXAMPLES OF BATCH JOBSH
224000
225000 TO RUN A SIMPLE BATCH JUB USING A CARD DECKs THE FOLLOWING MIGHT
“WaaéQDQHEEWUSFD'
227000
228000

i
H
a
|

; 7 USER 123a/5678
L . 229000 % EXECUTE SNOBOL/SNOBROL
230000 ? FILE RPROGRAM = AJONES
231000 ? PRLCESS = .3
e, 232000 2 10
. *",P_‘m_ggzago'”'va DATA AJGNES o
Lo aake0n PWGGRAM DECK
G 23B000
236000 ’
237000 .

....238000 . END

iReo0n )

..eanoo000
ipmaoon

242000

243000 To RUN A SNOBQp PROGRAM FROM THE DISK FILE TMILLR/SDCK?

nkzaaoooﬂf

v{§ECK;i .

Ldivooe | % Ric PROGRAM =

248000 ? I-’F?OCES‘g = 5
249000 ? 10 = 10
250000 2 CORE = 18000

= TMILLR/SECK SERTAL

255000 2,2, SNOBOL CONTROL CARDS,

ONS OF THE SNOBOL COMPILER ARE CONTROLED By SNOBOL

_VALID CONTROL CARDs A DIAGNOSTIC MESSAGE WI_L BE

261000 CURRENTLY RECOGNIZED ARE?
..262000

- s'2ésaoo %P 4 o
266000 =L IST <1NTEGER>
267000 THIS INITIATES LISTING OF THE PROGRAM ON THE LINE PRINTER FILE,
B thzsaooo ___PRINT. THERE WI_L BE <INTEGER> BLANk LINES BETWEEN EACH LINE
e o THF'LISTING., IF <INTEGER> IS OMITTEDs 0 (ZERD) IS ASSUMED,

272000
273000 %CP 2
274000 =UNLIST

275000  THIS CARD STOPS THE LISTINGe
276000

277000

278000

279000 %CP 3

WHICH ARE ANY CARDS WITH A "=" IN COLUMN 1+ IF SUCH

“*gﬁcooo’pRINng, AND THE CARD WILL BE IGNORED. THE CONTROL CARDS THAT ARE




-
«

280000 =pCC.
281000 THIS CAUSES ALL CONTROL CARDS 1O BE LISTEDs EVEN IF THE PROGRAM

g

e 282000 ITSELF IS NOT BEING LISTED,
e ..283000
: 284000
¢ 285000 L
2B6000 %cP 2
287000 =EJECT
¢ 288000 THIS EJECTS THE LISTING TO THE TOP OF THE NEXT PAGE
S 289000
250000
¢ 291000
G 292000 %CP 3 Lo
= 293000 -QPAN: <1@:Trr‘gg>
‘@ 294000 THIS PRODUCES <INTEGER> BLANK LINES IN THE LISTING,
o ..2%5000
i . ; 6000j$7ﬁ
@ 7000
; e L 298000 %CP 6
P 299000 =WIDTH <INTFGER>
@ 300000 THIS SAYS THAT THE COMPILER IS TO USE THE FIRST <INTEGER>
@ o 301000  CHARACTERS OF EACH CARD READ FROM A CARD=IMAGE FILE, IT DOES
5 302000 = NOT APPLY TO INPUT FROM A TELETYPE, THE COMPILER ASSUMES
‘@ 303000  THAT 72 CHARACTERS ARE TO BE USED IF THIS CARD ISNT USED., THE
CelEe e 304000  MAXIMUM CARD WIDTH IS 80,
305000
306000
— 307000
308000 %CP 6
309000 =26

- 310000 MW’THIS SAYS THAT THE DECK wAs PUNCHED ON AN 026 KEYPUNCHs WITH
311000  THE I1BM/CDC CHARACTER SET. A CHARACTER=SET TRANSLATION WILL
312000 BE MADE RY THE COMPILER BEFORE COMPI|ING EACH CARDe. THE HANDLING

313000  OF "SPECIAL CHARACTERS" NOT ON THE 026 IS NOT VERY WELL=® DEFINED

.ﬁsnaooo,;fETH:s FARD CAN ALSO BE WRITTEN m=026" IF DE&IRED. '

315000 .

316000
317000
318000 %CP ¢

319000 =3600 B
320000  THIS CAUSES THE SAME CONVERSION AS THE =26 CARDs AND ALSU TRANSLATES

321000  THE I/0 STRING NAMES USED ON THE CDC3600 SNOBOL AS IMPLEMENTED
322000 AT THE u IVERSITY OF WISCONSINs, IN PARTICULAR, THE FOLLOWING
323000 SUBSTITUTIONS ARE MADE:
324000

325000  "SYSPIT"™ gEcOMES "Rpap

326000 wgysLOK" BECOMES "LOOK "

327000 "SYSPPT" BECDMES "PUNcH "

328000 ,
329000
330000

....331000 %CP 2

332000 =B5500 ' ' .

333000 THIS CANCELS ANY PREVIﬂus ~26 OR =3600 CARD,

334000 : e
335000
336000

{
i

!
{
t
i
v
£
I

£
1
|
i
!
{
1
|
i

li
i
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337000
338000
339000

340000
341000

342000

343000

344000
345000

346000
347000

348000
349000
350000

351000

352000
353000
354000

355000

356000
357000

358000
359000

360000
361000

362000
363000

364000
365000

366000
1:367000'5.

348000
369000

2CP .5
"PUNCH
THIS CAUSES THE COMPILER To PUNCH QUT THE PROGRAM DECK ON THE
CARD PUNCH» STARTING WITH THE NEXT CARD., THIS CAN BE USED WITH
A =26 DR =3600 CARD TO PRODUCE A BS500 DECK FROM A SNOBOL PROGRAM
WRITTEN FOR ANOTHER MACHINE.
%CP 8 ,
‘"INFORM o : :
THIS TURNS ON A SET OF SYSTEM INFORMATIVE DIAGNDOSTICS. IT IS
EQUIVALENT TO THE RUN=TIME USE OF MODEC"INFORM"™), SOME MESSAGES
 THAT ARE PRODUCED BY THE COMPILER IF THIS CARD 1S USED ARE:
LABELS REFERENCED THAT ARE UNDEFINED (AT THE END OF THE LISTING):
INACCESSIRBLE INSTRUCTIONS; USING =DEFINE TU RE=DEF INE A PREVIOUSLY
DEFINED FUNCTIONS USING NON=NUMERIC | ITERALS IN ARITHMETIC:
 AND OTHER THINGS THAT MAY BE ADDED IN THE FUTURE.
£CP 2 ;
v"SILENC
THIS CANCELS ANY PREVIOUS =INFQRM CARD,
ACcP o4
-wﬁxr <INTEGER>

370000

371000
372000
373000

374000
375000
376000

377000
378000
379000

330000
331000
382000

383000
384000
385000

386000
387000
388000

389000

390000
391000
392000
393000

THIS SETS THE WAITING TIME FOR TELETYPE I/0 TO <INTEGER>
SECONDSe IT IS EQUIVALENT TO USING WAIT("<INTEGER>") AT
RUN TIME,

%CP 12

mLIMIT <QUANTITY> <INTEGER>
THIS SETS A PROGRAM LIMIT TO THE THING NAMED BY <QUANTITY>

TO THE VALUE OF <INTEGER>. IF THIS LIMIT 1S EXCEEDEDs THE
(PROGRAM WILL BE TERMINATED ABNORMALLY. SOME POSSIBLE VALUES
f@R <QUANTITY> ARE.

auggs_,.sETs A LIMIT 10 THE NUMBER OF RULES THAT CAN BE
EXECUTED.
PROCESS SETS A TIME LIMIT C(IN SECONDS) TO THE PROGRAMS
L cPU TIME,
1o SETS A TIME LIMIT C(IN SECONDS) TO THE PROGRAMS
: : :"I/D TIME,. : :

%CP 9

"S1ZE <INTEGER>
THIS TELLS THE COMPILER HOW MANY INSTRUCTIONS 71O EXPECT IN THE
PROGKAM. IT NEED NOT BE USEDJS IT ALLOWS THE COMPILER TO SET
UP TTS TABLES TO TRY TO MINIMIZE THE TIME FOR BOTH COMPILATION
AND EXECUTION, THE VALUE OF <INTEGER> SHOULD BE ABOUT (SAY»

® o ¢ o o | o & o !_ ® © & » & & o & & o o o ©
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394000
395000
396000
397000

398000
399000
400000

401000

402000
403000

'abébOdww”

405000
406000

407000

408000

413000
414000

4135000

416000
417000
418000

419000
420000

421000
472000
. 423000 .
,34?“000¢Mguﬁw,ﬂ :
425000

426000

427000
4728000
429000
430000
431000

432000
433000

e GRE000
435000

436000
437000

A38000
439000

~TREBE6 T ;
aalaooy;:‘ >'

442000

443000

444000

u»»“145000~n> e e e

o '44/000'ﬁ “_
 hLusooo

450000

a /‘ 900014 RN

WITHIN 25 0F) THE NUMBER DF INSTRUCTIONS IN THE PROGRAMe THIS CARD

CAN CAUSE SAVINGS OF 5=10% IN LARGE PROGRAMS, 1F USEDs A =SIZE
CARD MUST APPEAR BEFURE AlLL PROGRAM MATERIAL C(INCLUDING =SET,
 =DEFINE, =COMPILE, AND =L0AD CARDS).
%CP 21 ;
=SET <IDENTIFIER> <LITERALS>

~THIS CARD ASSIGNS AN INITIAL VALUE Tp THE VARIABLE NAMED
<IDENTIFIER>. THE VALUE IS DETERMINED BY SCANNING THE CARD

CFOR ALL LITERALS» AND CONCATENATING THEM, ANYTHING BETWEEN
THE LITERALS IS5 TREATED AS COMMENT. THUSs A LONG STRING CAN

Br BROKgN UP HBpTWepN SEVERAL CARpS IN ANY CONVENIENT wWAY, SOMp
EXAMPLEO OF =SET CARDS ARE:

409000

410000

411000
412000

 =SET ALPHABET "ABCDEFGHIJKLMNDPOR&TUVNXYZ"v~

~SET CARDNAME "GEURGE /POSDECK"

=SET SUITS "HEARTStCLUBS:SPAD&S:DIAMDNDS“

~SET CITIES "NEW YORKsNaYs/CHICAGO»ILL+/BOSTONSMASS/"

. "SAN FRANCISCU»CALIF+/DENVER,COL«/CLEVELAND»OHIO/"
e "NEW URLEANS,LA,/L0S ANGELES,CALIF«/ATLANTA,GA, /"
.« . "PHOENIX»ARIZ, /PITTSBURG,PgNN /SEATTLEsWASH, /"
“SET GPS L T

THE MAJOR REASUN FOR USING A =SET CARD ) THAT IT SAVES THE

SPACE THAT WOULD BE REQUIRED FOR THE EQUIVALENT RUN=TIME ASSIGNMENT

_ STATEMENT, THIS CAN BE IMPORTANT WHEN THE SMALL MEMORY SIZE
';_oF THE HSSOO Is TAKEN INTO ACCOUNT.

xCPp 34
”DEFINE <LIT1> » <LIT2> » <L IT3>

THIS SETS UP A FUNCTION DURING COMPILATION IN THE SAME WAY THAT

A CALL OF DEFINEC<LIT1>»<LIT2>,<LIT35) WOULD DURING EXECUTION,
' THE PARAMETERS MUST ALL BE SINGLE LITERALS (NO CONCATENATION
wILL BE DONE BY THE COMPILER)s LIKE THE =SET CARDs A =DEFINE

CARD SAVES THE SPACE AND EXTRA TIME THAT WOULD BE REQUIRED FOR
AN INSTRUCTION 10 CREATE THE FUNCTION AT RUN TIME. IT USUALLY

,}ﬁIURNS OUT EASIER TO USE THE =DEFINE CARDs THOUGHs SINCE THIS

. MAKES IT POSngLh T0 PLACE THE DEFINITION TOGETHER WITH THE

- FUNCTION CODE WITHOUT THE NEED 7O LINK THE DEFINITIONS TDGETHER
"WITH Gp=T0S, THE PARAMETERS HAVE THE FOLLOWING MEANINGS:!

w<LIT1> IS THE "FUNCTION PROTOTYPE"™, OF THE FORM:
" <FQT>( <PARAMS> )

'WHﬁRE <FCT> 1s THE FUNCTION NAME, AND <PARAMS> IS A
LIST OF FORMAL PARAMETERSs SEPARATED BY COMMAS,

_ <L.ITg> CONTAINS A LABELs WHICH IS THE ENTRY POINT OF
 THE FUNCTION, IF <LIT2> IS MISSING (I.Ess THE COMMAS
“HAVE NO LITERAL BETWEEN THEM), THEN THE ENTRY POINT IS

TAKEN TO BE SPELLED THE SAME AS <FCT>,
<LIT3> CONTAINS A LIST OF LOCAL VARIABLES==A [IST oF
IDENTIFIERS, SFPARATED BY CUMMAS,
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454000 i i : ' :
452000 FOR FURTHER INFORMATION, SEE SECTIONS 3.2 (FUNCTION CALLS) AND 9
453000 CINTRINSIC FUNCTIONS==DEFINEC)), SOME FXAMPLES (OF =DEFINE CARDS:

s ... 454000 , , ”
’ 455000  =DEFINE "MCAL12A2)"s"M1","VsXY,ALPH"
456000 ~ =DEFINE "MAX(AsBI"
. 457000 =DEFINE "MIN(MIN,XO"
458000 =DEFINE "FCT()",s"X"
459000 “DEFINE "MRGE(L)","MRGENTRY","L 1,01 2,1 3"
o 460000  =PEFINECMGLORCH(ASBsCsDsEsFsGoHs 1) "GLORK"»"JsKoLsMsNsOsP")
ooAslp00 0 D ~ ,
L 4e6Pooo
L eB000

454000 %CP 4

465000 ~DEBUG
. 466000 HIS TURNS ON "DEBUG MODE™ (SEE SECTION 11,2) DURING COMPILATIONs, AND
46700 ; E JoB. T0 RE SUSPENDED JUST BEFORE THE FIRST INSTRUCTIDN Is
'-_JQ{IF THE?& I& A TELETYPE ATTACHED) . :

489000 .
470000
471000

JAM51>K<NaMga> :
“ARD CAUSES THE COMPILER T0 COMPILE THE DISK FILE NAM&D
. )0 <NAME1>/<NAMER2> INTOD THE PROGRAM AT THE POINT WHERE THE
476000 CARD IS FOUNDe THE COMPILER WILL READ EVERYTHING IN THE FILE

477000 UP TO AN END CARD OR THE END=UF=FILE, AND THEN RETURN 7O THE

ORIGINAL FILE COR TELETYPE)s, IF AN END CARD IS FQUND, IT IS
1 OR A LABELS IF ONE IS FOUNDs 1T BECOMES THE PROGRAM

NT CUNLESS A LATER END CARD CHANGES IT), IF THE FILE”

4R1000 N 15 NOT ON THE DISK, A DIAGNOSTIC WILL BE PRINTED AND THE
482000 CARD "WILL BE IGNURED, ANY CARD=IMAGE FILE (WITH 80=CHAR LUGICAL

483000 RECNRDS) CAN HBE READ BY THE COMPILER,

484000  THE M0ST 0BVIOUS USE OF THE =COMPILE CARD IS TO ENABLE USERS TO
485 A SNOBOL "LIBRARY"™ OF FUNCTIONS» WHICH CAN THEN BE USED
By MPLY INCLUDING A =COMPILE CARD FOR EACH FUNCTIGN

o D ED. AuTHDUGH STANDARDS FOR SUCH A LIBRARY ARE CLEARLY NOT

488000 ENFORCEABLE, 30ME GUIDELINES ARE SUGGESTED HERE WHICH sHOULD MAKE

489000 IT EASIER T0 USE LIBRARY FILES:
490000

GH DOCUMENTATION SHOULD E(THER 8E [NCLUDED {N THE CODE OR
, E SHOULD BE COMMENTS AT THE START OF THE FILE TELLING THE
493000  USER WHERE TO FIND DOCUMENTATION,

494000 2) FUNCTIONS SHOULD BE SET UP BY THE =DEFINE CONTROL CARDs RATHER

‘MﬁiﬁquOO ”77w%

495000 THAN BY THE FUNCTION DEFINEC), SO THAT THE USER DQESNT HAVE TO
496000  SET UP A LOT OF GO=TOS INTO THE CODE.
_ ?497003 _$ 3)1THE USER SHOULD GET INTO THE CODE By CALLING A FUNCTION, RATHER
498000  THAN BY A GO=TO, THIS MAKES (T MUCH EASIER TO INTEGRATE THE CODE
499000 WITH THE WAIN PROGRAM,
500000 4) NO INSTRUCTIONS IN THE LIBRARY FILE SHOULD TRANSFER QUT
501000 OF THE FILEs WITHOUT EXPLICIT DESCRIPTIONS OF ALL LABELS
e 502000  THAT THE CALLING PROGRAM SHOULD CONTAIN. THIS SHQULD
o 503000 BE AVOIDEND ENTIRELY IF POSSIBLE.
o 504000 %) THERE SHOULD BE VERY EXPLICIT COMMENTS DESCRIBING ALL GLOBAL
L 505000 VARIABLES USED OR ALTERED BY THE CODE. WHENEVER POSSIBLEs
506000 THE CUODE SHOULD DU ITS OWN INITIALIZATION BY MEANS OF
507000 THE =SET CONTROL CARD, RATHER THAN ASKING THE USER TO

!\!;‘|I | | ® | l‘ | ® | ® | ® '!- L ‘Jii | o ‘ ill e “' ®  :!‘ ®

s 6 o &
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598000

509000
510000

211000

512000

513000

514000

515000
516000

517000

518000
519000

LS?OOOO;H
321000

322000
523000

"["#;52“000§7T“
;3 %535000: 
5?7000

528000
529000

e
531000
532000

533000

534000
533000

5360007

537000

338000
539000

540000
541000

8420000
- 543000
544000
okl

546000
547000

| 548000
549000 .
550000
551000

552000

253000

554000

555000
556000

557000
558000

NHW,55?QQQ

551000

562000
563000

564000

O FIGURE QUT WHAT TO DO,
6) LABELS SHOULD BE SUCH THAT USERS OF THE FILE ARE UNLIKELY
TO DUPLICATE THEM IN THEIR OWN cOpEs THIS IS MOST EASILY
 HANDLED By MAKING EACH | ABEL INCLUDE EITHER THE NAME OF ,
o THE FILE OR THE NAME OF THE FUNCTION THEY ARE USED INs NOTE
~ THAT IF TwWO LIBRARY FILES USE THE SAME LABELs THEY CANT
BE USED IN THE SAME PROGRAM,

%CP 12

“LIBRARY <NAME1>/<NAME?> :

"THIS CARD CREATES A "LIBRARY™ FILE CONTAINING THE COMPILLD
VFRSION 0OF THE PROGRAM. THE FILE IS NAMED <NAME1>/<NAME2>,
THIS LIBRARY FILE CAN THEN BE USED IN A LATER RUN WITHOUT
RECOMPILING [T BY USING THE =LOAD CARD (SEE BELOW), A =L IBRARY
CARD IS MQRMALLY THF LAST CARD IN THE PROGRAM DECKs CGMING

- JUST BEFORE THE END CARD, BUT IT CAN APPEAR ANYWHERE IN A

'f“PROGRAMpkAND THE PROGRAM STORED 1IN THE FILE WILL LOOK AS IF

" THE =L IRRARY CARD HAD BEEN FOLLOWED BY AN END CARD. SEVERAL
=LIBRARY CARDS CAN BE USED IN THE SAME PROGRAM, IF DESIRED,

CIN ADDITION TO THE PROGRAM ITSELF» ANY LIMITS SET BY =LIMIT
CARpS ARE SAVED» AS IS THE ENTRY POINT AS OF THE ~LIBRARY CARD,

ZCP 13

*LOAD <NAME 1>/ <NAMEZ2>

THIs 1 0ADS A LIBRARY FI|E CREATED BY A =_LIBRARY CARD IN A
PREVIOUS RUN. IF THE FILE NAMED IS NOT PRESENT OR IS NOT

A yALID LIBRARY FILE, A DIAGNOSTIC MESSAGE wILL BE PRINTED,

IF THE FILE WAS THEREs BUT CONTAINED DAMAGED CODEs» THE COMPILER
WILL OFTEN BE UNABLE TO RECOVER FROM THE BAD INFORMATION LOADED
INTQ ITS TABLES WHEN THE PROBLEM IS DISCOVERED; THIS WILL

CAUSE THE COMPILER TO SIMPLY GIVE UP AND THE JOB WILL TERMINATE.
CONLY ONE = .0AD CARD CAN BE USED IN A PROGRAM, AND IT MyST BE

. BEFORE ANY ATHER PRDGRAM MATERIAL CINCLUDING INSTRUCTIONS, =SET»
~DEFINE CONTROL CARDS)s THE ~LOAD CARD CAN BE FOLLOWED BY MORE
PROGRAM» WHICH WILL BE COMPILED AND ADDED ONTO THE PROGRAM
LOANDED FROM THE FILEs (THE FILE, OF COURSE, wILL NOT BE ALTERED,)

isgéffdﬁméih'uu
APAGE 1

3. PROGRAM DRbANIZAFIDN.

A suoeo; PRQoRAM CONSISTS OF A SgT OF INSTRUCTIDNb. THE PROGRAM
CAN BE INPUT FROM A CARD=IMAGE FILE, OR FROM A TELETYPE, EACH CARD
IMAGE FROM AN INPUT FILE STARTS A NEW INSTRUCTION, UNLESS THE FIRST
CHARACTER IS wems Iy WHICH CASE THE CARD IS A CONTINUATION QF THE
PREVIOUS INSTRUCTIONs, IN Bs500 SNOBOLs IT IS ALSO POSSIBLE TO FIT
 SEVERAL INSTRUCTIgNS oN gNE CARD2 THQUGH THIS IS RARELY DONE, ,
~ FOR JOBS RUN FROM A TELETYPE, THE PROGRAM IS READ FROM THE TELETYPE,
WITH EACH INPUT BEING AN INSTRUCTIONs CONTINUATIONS ARE NOT ValLID
FROM A TELETYPE, TrAIS IS NOT REALLY A RESTRICTIONs, SINCE FEW PEOPLE
ACTUALLY ATTEMPT TO INPUT ENTIRE PROGRAMS FROM A TELETYPE, IT IS FAR

®@ 6 © o & & o o & o & o » & o6 & » o o o o O
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545000
566000
567000

568000
569000
570000

571000
572000
373000

574000
575000
576000
577000
578000

"R79000
580000

i
!

1

531000
582000
- 583000

534000
5835000
586000

587000
588000
589000

590000
591000

292000
. 593000
594000
1595000

596000
597000

598000

599000
600000

601000

603000

604000

608000
609000

. 610000

611000

612000

613000
614000

EASTER TO CREATE A OISK FILE CONTAINING THE PROGRAM (SAYs WITH AN
EDTTING PROGRAM)s AND USE THE =COMPILE CARD TO DIRECT THE COMPILER

TO THE FILE. 4
" SCATTERED AMONG THE INSTRUCTIONS IN A PROGRAM CAN BE ANY NUMBER OF

'SNOBOL CONTROL CARDS» WHICH ARE INSTRUCTIONS TO THE COMPILER» BUT

ARE NOT ACTUALLY PART OF THE PROGRAMs IN ADDITION TO THE USUAL
CONTROL CARDSs THE 85500 HAS CARDS THAT CAN BE USED TO DEFINE
FUNCTIANS DURING COMPILATION, AND TO ASSIGN INITIAL VALUES TO PROGRAM

VARTABLES. :
A PROGRAM DECK CAN ALSO CONTAIN ANY NUMBER OF COMMENT CARDS.,

WHICH ARE CARDS STARTING WITH "*'" QR "%", SUCH CARDS ARE PRINTED ON A

LISTINGs BUT OTHERWISE IGNORED. USERS ARE ENCOURAGED TO MAKE LIBERAL

USE OF COMMENTS IN THEIR PROGRAMS.

AT THE END 0OF A SNOBOL PROGRAM SHUULD BE AN "END" CARDs» WHICH
IS A CARD WITH ™END "™ IN COLUMNS 1=4, THE FIRST STRING OF NON=BLANK
CHARACTERS AN THE CARD IS TAKEN AS A LABEL WHICH IS THE YENTRY POINT"
To THE PROGRAM. THAT I8, IT IS THE LABEL OF THE FIRST INSTRUCTION
TO BE EXECUTED, IF THE ENTIRE CARD IS BLANKs THE FIRST INSTRUCTION

"IN THE PROGRAM IS ASSUMED TQ BE THE ENTRY POINT.

INSTRUCTIONS CAN BE EITHER LABELED OR UNLABELED. LABELS ARE
NEEDED WHENEVER AN INSTRUCTION MUST BE TRANSFERED TO BY ANOTHER ONE»
AND OTHER INSTRUCTIUNS ARE GENERALLY UNLABELED, A LABEL IS ANY
STRING OF NON=gLANK CHARACTERS STARTING IN COLUMN 1, IF COLUMN 1
IS A BLANK, THE INSTRUCTION IS UNLABELEDs LABELS ARENT REALLY A
PART OF THEIR INSTRUCTIONSs BUT SIMPLY SERVE AS "NAMES" FOR THE
INSTRUCTIONS

A SNOBOL PROGRAM IS A SINGLE SET OF INSTRUCTIONS, WITH NO SUB=PARTS
(UNLIKE MOST OTHER PROGRAMMING _ANGUAGES THAT HAVE SEPARATE B|OCKS

OF CODE FOR EACH syB=ROUTINE OR FyUNCTION OR WHATEVER THEY ARE CALLED),
ONE CONSEQUENGE OF THIS IS THAT STATEMENT LABELS IN A SNOBUL PROGRAM
MUST BF UNIQUE, THERE IS VERY LITTLE CONSISTENCY BETWEEN IMPLEMEN=

TATIONS ON HOW pOUBLY=DEFINED LABELS ARE TREATEpD, THE METHOD USED

ON THE RS5500 1S THIS: THE SECOND LABEL OVERWRITES THE FIRST AND
CAUSES 1T T BE RE=DEFINED, BUT A WARNING MESSAGE 1S8 PRINTED, TH1S
CAN BE USEFUL AT TIMES ON INTERACTIVE JOBS TO RE=DEFINE AN INSTRUCTION
PREVIOUSLY COMPILED, ‘ ‘

602000
SPAGE _
3.1, INSTRUCTIONS,
<INSTRUCTION> ti= <LABgLgp INST>
... ii= <UNLABELED INST>
 CLABELED INST> 1:= <LABEL> <UNLABELED INST>
CUNLABELED INST> $3= <BLANKS> <INST>
<INST> 13 <RULE>»
ti= <GO0=TO PART>
112 <RULE> <GO=T0O PART>
THE VARIOUS FORM3 OF INSTRUCTIONS CAN BE TREATED AS SPECIAL
CASES NF THE GENERAL FOQRM:

615000

616000

617000
618000
619000
620000
621000

<LABEL> <RULE> <GO=T0O PART?

WHERE TT IS REMEMBERED THAT THERE IS ALWAYS AT LEAST ONE BLANK
AFTER <LABEL>s IF THIS IS PRESENTs OR ELSE THE INSTRUCTION
STARTS WITH AT LEAST ONE BLANK.

()
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663000

664000

665000

4
E

622000
623000
624000

625000

626000
627000
628000

629000
630000

631000

632000

633000
- 635000

635000
636000
637000

© 639000
- 640000

641000
642000

643000
644000

645000

646000

647000
648000
649000

650000
651000
652000

653000
654000

655000

656000

657000

658000

659000
660000
661000

666000
667000

668000
669000

670000
671000

672000

673000
674000
675000
676000
677000

678000

THE <LABEL>, OF COURSE, IS JUST A NAME FOR THE INSTRUCTION,
A <LABEL> IS ONLY NEEDED IF SOME OTHER PART OF THE PROGRAM IS TO
T TRANSFER T0 THE INSTRUCTION» THOUGH THERE IS NO OBJECTION TO
USTNG LABELS WHICH ARE NEVER REFERENCED. LABELS ARE DESCRIBED

“IN SECTIGN 7-

THE <RULE> Is THE PART OF AN INSTRUCTIDN THATY GPERATES ON DATAS

IT 1S THE PART THAT "pOES THINGS™. SEE SECTION 4 FOR DESCRIPTIONS

OF THE yARINUS TYPES OF RULES AVAILABLE,
THE <GO=TO PART> TELLS WHAT INSTRUCTIONS ARE TO FOLLOW NEXT,

SNNBQL3 ALLOWS CONDITIQNWAL BRANCHING ON THE SUCCESS OR FAILURE

OF THE RULE. AN INSTRUCTION CAN ALSO CALCULATE THE LABEL

OF THE WNEXT INSTRUCTIONs OMISSION OF THE GO=TO PART CAUSES THE
INSTRUCTION TO "FALL THROUGH™ TO THE NEXT INSTRUCTION IN THE PROGRAM.
SEE SECTION 7 FOR DETAILED DESCRIPTIONS OF GO=TO PARTS,

%CP 8.
3 2 PRG“QAM*DEFINED FUNCTIONS

IN ADDITION Tﬂ THE FUNCTIDNS PRE=DEFINED BY THE SNOBOL INTER=
PRETERs A PROGRAMMER CAN DEFINE HIS OWN FUNCTIONS CODED IN SNOBOL
BY USING EITHER THE FUNCTION DEFINE() (SEE SEC. 9) OR THE =DEFINE
CONTROL CARD (SEE SECs242)s IN SECTION 5,3, THE USE OF FUNCTIONS
CALLS Is DFSCRIRED, THIS SECTION DESCRIBES THE DEFINITION OF THE

FUNCTIONSq'

%CP 15

3;2@1g”?UNCTIQN CALLS.,

yHgN}A PRosaAM ~DEFINED FUNCTION IS CALLED, THE FOLLOWING OCCURS:

1) THE sTRING WITH THE SAME NAME As THE FUNCTION Is PUSHED DOWN»
~ AND SET NULL.

2}'THE‘FURMAL PARAM&TERS ARE PUSHED DOWN, AND THEN ASSIGNED THE
VALUES OF THE CORRESPONDING ACTUAL PARAMETERS. IF THERE ARENT
'ENOUGH ACTUAL PARAMETERS’ THE EXTRA FORMAL PARAMETERS ARE SET
NULL .

3) THE LOCAL VARIABLES ARE PUSHED AND SET NULL,

4) THE PROGRAM TRANSFERS TO THE FUNCTIONS ENTRY POINT.

3¢2e20 FUNCTION RETURNS.

" WHEN A PROGRAM TRANSFERS TO THE "RESERVED LABELS"™ RETURN AND

vFRFTURN’ THE LAST FUNCTION CALLED IS TERMINATED, AND THE FOLLOWING

ACTIONS OCCUR:

1) THE yALUE OF THE STRING NAMED THE SAME AS THE FUNCTION IS GIVEN
TQ THE CALLING INSTRUCTION AS THE VALUE OF THE FUNCTION.

'2) THIS STRINGs THE FORMAL PARAMETERS» AND THE LOCAL VARIABLES ARE

CALL POPPED UP» RETURNING THEM TO THEIR VALUES BEFORE THE CALL,

3) IF THE RETURN WAS MADE BY TRANSFERING TO "FRETURN"s THE CALLING

INSTRUCTION FAILSS IF THE RETURN WAS BY "RETURN™, THE CALLING
INSTRUCTION CONTINUES AS uSuak,
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679000
680000
681000 %CP 10
682000 3,2,3. FUNCTION CODE.
. 683000  IN CONTRAST WITH MOST OTHER PROGRAMMING LANGUAGESs A SNOBOL
“;68#000*FUN¢T10N HAS NO "BODY"™ OF CODE THAT BELONGS TO THE FUNCTION ALONE.
685000 THAT 1S, FROM IT5 ENTRY POINT, A FUNCTION CAN TRANSFER TO ANY '
686000 INSTRUCTION IN THE PROGRAM. RETURN OCCURS ONLY WHEN A TRANSFER TO
687000 RETURN (R FRETURN IS MADE. THIS MEANS THAT SEVERAL SNOgOL
688000 FUNCTIONS CAN SHARE ALL OR PART OF THEIR CODEe ALSO» NOTE THAT IF

|
i

{
!

- 'w:;f',QQOOOOQTHEN‘THAT'
G ee000
662000
693000 %CP 12

UNCTION CAN USE OR ALTER THE STRING FREELY.

CALLING D&FINE()ov

_ )00 . ONE VE vemuam PROBLEM WITH Nuvxcs SNOBOL PRDGRAMMERS IS THE
2 erooo;gAlLuaz Tg REALIZE THAT THE FUNCTION DEFINEC) ACTUALLY CREATES A

698000 FUNCTION WHEN IT IS CALLED, IT IS NOT ENOUGH TO INCLUDE A CALL OF
699000 DEFINEC) IN A PROGRAM==THE PROGRAM MUST EXECUTE THE STATEMENT CONw
....700000 TAINING THE CALLs OR THE FUNCTION WILL NOT BE DEFINED.

. 70100¢ HIS PROBLEM CAN BE AVOIDED ON THE B5500 BY USING THE =DEFINE
702000 CONTRO D (SECW242)s  SINCE MOST SNOBOL SYSTEMS DONT HAVE THIS
‘q}baquQCDNTHGLWCAR_vv,

704000 OTHER SNOBULS.
705000
106000

710000
711000 C TO START EXECUTION OF A SNOBOL PROGRAM, IT IS NECESSARY
‘wWZEQQQQWWMNMWWWWMW#WWHERL THE EXECUTION 1S TO BEGINs THE FIRST INSTRUCTION
713000 Ds THE "ENTRY POINT"» IS INDICATED BY THE END CARD AT
HE PROGRAM, THE FIRST FOUR CHARACTERS OF THIS CARD ARE
7 0 "3 THE COMPILER SCANS THE REST OF THE CARD FOR A NON=BLANK
716000 CHARACTER. IF ONE IS FOUNDs THE STRING UP TO THE NEXT BLANK OR TO
717000 THE END OF THE CARD 1S THE _ABE_ OF THE ENTRY POINT, FQR EXAMPLES
..rispoo

721000 SAYS ~HATvEXEcUTIDN IS 10 START AT THE LABEL BEGIN, IF THERE xs
722000 NO |_ABEL ON THE END CARD, THE FIRST INSTRUCTION IN THE PROGRAM IS

723000 TAKEN TO BE THE ENTRY POINT,

724000  IF THE PROGRAM CONTAINS ~COMPILE CARDS» AND THE FILES THEMSELVES

725000 ATN

.f=;7§200ﬂ AN £ LA T'Su,H'LABEL IS THE PROGRAM ENTRY POINT, -

727000  IF THE ENTRY POINT IS A LABEL THAT DOESNT OCCUR IN THE PRGGRAM,,
728000 A DIAGNOSTIC MESSAGE TO THAT EFFECT IS PRINTED» AND NO EXECUTION
729000 TAKES PLACE, THIS CAN BE USED TO GET COMPILES FOR SYNTAX CHECKING
...[30000 QR A COMPILE TO LIBRARY WITHOUT IMMEDIATE EXECUTION,

731000

732000

733000

734000 %SECTION 4
735000 %PAGE 1

689000 A STRING IS NOT ONE OF THE STRINGS PUSHED AT THE CALL OF A FUNCTION,

SING IT WILL MAKE THE PROGRAM INCOMPATIBLE WITH THESE

| CARDS, THE LABELS (IF ANY) ON THESE END CARDS ARE NUTED:~

® ©¢ ¢ 6 0 o o o 6 o o ¢ & 6 o & 6 o 0 06 0 -~
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736000

737000
738000

740000
741000
742000

743000
744000

745000

746000

747000
748000

749000
750000
751000

. 132000
. 753000
754000

755000
756000

_....757000
758000

759000

760000 !
761000

762000

763000

764000
765000

766000

4, RULES. -

<RULE> ttz <STR REF>
73%000 . t:3= <STR REF> <PATTERN>
413 <STR REF> <REPLACEMENT>
. 33= <STR REF> <PATTERN> <REPLACEMENT>
<STR REF> $t= <ELEMENT>
<PATTERN> $3= <ELEMENT>
t:= <STR VAR>
tt= <PATTERN> <PATTERN>
. ‘ 11= <PATTERN> <BACK RgfF>
V”<REPLACEMENT> i3z <RPL DELIMITER> <EXPRESSION>
<RPL DELIMITER> ii= ¢
- THERE ARE SEVERAL VARIETIES OF RULES, AS SHOWN ABOVE; BUT ALL
CAN BE VIEWEO AS sPECIAL CAsEs OF THE GENERAL FDRM: :

'<STR REF> <PATTERN> <REPLACEMENT>

IF THE PATTERN IS OMITTED, AN ARBITRARY STRING VARIABLE
WILL BE ASSUMED; THIS STRING VARIABLE WILL MATCH THE ENTIRE STRING

REFERENCE» RESULTING IN AN "ASSIGNMENT STATEMENT™s IF THE REPLACEMENT

1S OMITTEDs NO REPLACFM&NT TAKES PLACE, IF BOTH PATTERN AND REPLACE=
MENT ARE OMITTEDs THE STATEMENT MERELY EVALUATES THE STRING REFERENCE,
IN THE LATTER CASEs THE STRING REFERENCE CAN AL SO BE OMITTEDs AND
THE STATEMENT 1S A "NO=OPY,

~ THE FOLLDWING SUB=SECTIONS DESCRIBE MORE THOROUGHLY THE VARIOQOUS

,éAﬁTs gr A RULE. :

768000

769000 -

770000

771000

772000
L

774000
775000

776000

%CP 20
4 1o TME STRING REFERENCE,

<STR REF>s THE "STRING REFERENCE™s 1S THE STRING THAT THE RULE

*Is TO OPERATE ONs IT IS THE "SUBJECT™ OF THE STATEMENT. THE COMPILER

ASSUMES THAT THE SHORTEST COMPLETE EXPRESSION AT THE START OF A RULE
1S THE STRING REFERENCES IF A STRING REFERENCE CONSISTING OF SEVERAL
STRINGS CONCATENATED IS DESIRED», IT MUST BE SURROUNDED BY PAR&NTHESESa

,SDME EXAMPLES QF VALID STRING REFERENCES ARE3

777000

”773000f'fﬂ  .
779000

780000
781000

782000
783000
784000

785000
786000
787000

788000
789000
198000

791000

792000

x; G . ; :
‘CALPHA BETA + GAMMA)
STZEC(A)

S $C"A™ N)
"123@56?89"

AR

A+ B

EACH TYPE OF RULE INTERPRETS ITS STRING REFERENCE SLIGHTLY DIFFERENTLY»
ANp SOMg RULES WILL NOT ACCEPT ALL OF THE ABOVE AS STRING REFERENCE.

THE FGLLOWINP DESCRIPTIONS OF INDIVIDUAL RULE TYPES DESCRIBES EACH

USAGE IN DETAIL
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793000

794000
795000

796000
797000
798000
S 79%000

800000
801000

804000

805000

806000
807000

808000
-:810000;
811000

812000
813000

_ 814000
815000
- 816000
817000

818000
819000

..820000 £
L agmooof, 
. B22000
823000

824000
825000

826000
827000
828000
829000

830000
831000

832000
833000
834000

836000
837000

838000

839000
. B40000
841000
842000

843000

844000

845000
846000
847000
848000
849000

&CP 20
442, RULES WITH STRING KEFERENCE ONLY.

<RULE>  31= <3TR REF>

‘THIS TYPE OF RULE SIMPLY EVALUATES THE STRING REFERENCE. THE
Usual USE 0OF SucH A RULE IS5 Tp CALL A FUNCTION, THIS CaN BE DONE
EITHER FOR THE SIDE~EFFECTS OF THE FUNCTIONs OR TO BRANCH ON THE
SUCCESS OR FAILURE OF THE FUNCTION. AN EXAMPLE OF THE LATTER IS¢

802000
803000

‘,hrcsxzrcA),"b") 1S (RM)

THIs STATEMtNT wWILL TRANSFFH TO RM IF THE STRING A CONTAINS MORE

THAN FIVE CHARACTERS,

ANOTHER, RARELY USED., FORM OF THIS TYPE OF RULE IS WITH AN INPUT

STRING AS THE STRING REFERENCE. THIS TYPE OF RULE WILL INPUT A

RECORD CIF PQSSIRLF): AND THE INPUT WILL BE LOST. FOR EXAMPLE, IF
THE PROGRAM HAS USED THE STRING LDOK TO READ THE NEXT CARD FROM THE

FILE RFAD, THE CARD CAN BE CLEARED FROM THE BUFFER BY3

READ
AND THE NEXT INPUT WILL GET THE NEXT RECORD.

ZCP 37
4,3, RULES wITH PAerRNs.

<RULE> g Pis <STR REF> <PATTERN>

THTS CAUSES A "PATTEHN MATCH™ TQ TAKE PLACE. A PATTERN IS A
DESCRIPTION OF A STRING» AND A PATTERN MATCH IS AN ATTEMPT TO FIND

A SUBSTRING OF THE STRING REFERENCE WHICH IS DESCRIBED RY
1ThE,PA77FRN.- THE VARIOUS MEANS OF BUILDING PATTERNS ARE DESCRIBED
IN SECTION 6e THE GENERAL WAY IN WHICH THIS TYPE OF RULE IS

EXECUTED IS AS FOLLOWS:

1) EVALUATE THE STRING REFERENCE. IF IT Is AN INPUT STRING, READ
A RECORD.,

2) EVALUATE THE PATTERN» FROM LEFT TO RIGHT.
33)_ATTEMPT TO MATCH THE PATFERN ON SOME SUBSTRING OF THE STR REF.

OF CGURSE; IF ANY PART OF THE RULE FAILSs THE RULE IS TERMINATED:
AND THE FAILURE PART OF THE GO=TO PART IS EVALUATED,
_ FGR EXAMPLEp ASSUME THAT X = "ABCDE"™ AND £ = "BC", THE RULE

x F an : /b(M)
WILL SUCCEED: AND THE PROGRAM WILL TRANSFER TO M, THE STRING REF=
ERENCE, "ABCDE™, CONTAINS THE PATTERN, E "D", OR "BCO". ON THE
OTHER HAND» THE RULE

X E wC" /S (M)
wILL FAIL» AND TRANSFER TO M WILL NOT BE MADEs BECAUSE THE STRING
REFERENCE DOES NOT CONTAIN THE PATTERN E "C"™, OR "BCC".
FOR ANOTHER EXAMPLE» THE RULE
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850000
851000
852000
853000

854000

855000
856000
857000
858000

859000

860000

861000
862000
863000
864000

865000
. B66000
867000
868000

869000
870000

871000

- 872000
873000

"1357" D /8(X)

WILL SUCCEED (AND TRANSFER TO X) IF D IS ANY UF THE FOLLOWING: "™,
ﬂlv’ "13"’;"135"’ n1357n’ "3n’ ﬂ35", "357n, nsn, n57"' n7".

%CP 30 |
4.4, RULES WITH REPLACEMENTS.

<STR REF> <REPLACEMENT>
<RPL DELIMITER> <EXPRESSION>
&

<RULE? ,
<REPLACEMENT>
<RPL DELIMITER>

. e @ wm
He A0 e a8

[T B 1]

-
-

THIS IS AN "ASSIGNMENT STATEMENT", THE STRING REFERENCE MUST
BE A STRING NAME (AN IDENTIFIER OR AN INDIRECT EXPRESSIONj)e THE
VALUE OF THE <EXPRESSION> BECOMES THE NEW VALUE OF THE STRING
NAMgp, 1F THIS STRING IS AN OUTPUT STRINGgs OUTPUT OCcURS AFTER
THE ASSIGNMENT. NOTE THAT THERE ARE TwQ DELIMITERS LISTED, "ev
AND "=", MANY COMPUTERS DO NOT HAVE THE "e® N THEIR CHARACTER
SETSs SO THEY WILL ONLY ACCEPT A "=v, THE BS500 HAS BOTH, AND
EITHER CAN BE USED TO INDICATE A REPLACEMENT. SOME EXAMPLES OF

’ASSIGNMENT STATEMENTS ARF!

874000 .

875000
876000
877000

. 878000
. 871%000
- 880000

881000
882000

..883000
885000

886000
887000
888000
8RY000

890000

891000

892000
893000

894000
895000

895000

897000
898000

899000
900000

...201000
902000

903000

904000

905000
906000

X = "123"
ALPH,1 = BET,3 + GAMM,7
LIST « NUM "/" ITEM "»" LIST
5(")(" f\) $("X" N) T30 'E )
SSFR(A, 8B N) 5 SA B("B" N) FLCALsA2 "™ A3)
$E  ’F el M EXP .
I = J
N o= LTCNsMAX) N + "1

THE LAST EXMPLE 1S a "CONDITIONAL ASSIGNMENT"™, IF THE callL OF oLTC)

FAILS (1+Ees IF N 2 MAX)» THE STATEMENT WILL FAIL DURING EVALuATION
Uf THE REPLACFMENT: AND THE ASSIGNMENT WILL NOT BE CARRIED QUT,

tep 30 L
4,4 5. ULFS ?ITH HUTH PATTERN AND REPLACEMEVT;

<RULE> °E£=°‘<STH REF> <PATTERN> <REPLACEMENT>

THIS IS THE MOST COMPLEX FORM OF A RULEs IN WHICH A PATTERN MATCH

1S ATTEMPTEN, AND IF 1T SUCCEEDS, THE MATCHED SUBSTRING OF THE STRING

REFERENCE 1S5 RFP(ACED WITH THE VALUE OF THE REPLACEMENT EXPRESSIONe

SPECIFICALLY» THE FOLLOWING ACTIONS OCCUR IN THIS TYPE OF RULE!

1) THE STRING REFERENCE IS EVALUATEDs» DOING INPUT IF IT IS AN

INPUT STRING,

2) THE PATTERN IS EVALUATED FROM LEFT TO RIGHT,

3) A PATTERN MATCH IS ATTEMPTED. IF THIS FAILS (AS WITH ANY ;

~ OTHER FAILURE)» THE RULE I3 TERMINATED AND THE FAILURE EXIT
IS TAKEN,

4) THE REPLACEMENT IS EVALUATED.
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QOYOOQFSSjTHE SUBSTRING OF THE STRING REFERENCE MATCHED BY THE PATTERN

908000 1S REPLACED BY THE VALUE OF THE REPLACEMENT EXPRESSION., IF

909000 THE STRING REFERENCE IS AN OUTPUT STRINGs OUTPUT OCCURS.
910000

|

912000 1S IMMEDIATELY TERAINATEO; AND THE FAILURE PART OF THE GO=TQO PART
913000 IS EVALUATEDs
914000 FOR EXAMPLEs IF AB = "COME"» THEN THE RULE

915000

‘ “M91¢00QMWW,WMVABT "OM"_=,"RAT“
... 817000 . . ' : :

918000 WILL SUCCEED’ AND GIVE AB THF NEW VALUE "CRATE", IF AB HAD BEEN>
915000 SAY, "CAME®", THE PATTERN MATCH WOULD HAVE FAILED, AND AB WOULD NOT

920000 HAVE BEEN ALTERED.
921000 NOTE THAT REPLACEMENT APPLIES ONLY TQ THE SUBSTRING MATCHED BY

:Q‘_022000fTHEWPAITERN;.NQT T0 THE WHOLE STRING REFERENCE, AND THAT THE NEW

i 1
i Sohud
; i
g

!
2

3;9230001. AS AfSPECIAL CASEr THE REPLACEMENT PART CAN BE EMPTY (SEE

926000 THE BNF DEFINITION OF <EXPRESSION>)s IN THIS CASE, THE REPLACE=

927000 MENT EXPRESSION IS THE NULL STRINGs AND THE MATCHED SUBSTRING IS
, 9?8000 DELETED., _FOR EXAMPLE; THE RULﬁ’

i
|
f
P
4
b
i
!
;

Qf»~S(L)F(M)

931000 o ' |
932000 WILL DELETE ALL PERIODS FROM A» AND THEN TRANSFER TQ M.

933000

934000

””938000 5, EXPaEssons{""'
939000
Fﬁ9aooooww_mggxpagsszomgw

QELEMENT>

~ <EXPRESSION> <CONCATENATE OP> <ELEMENT>
 <EMPTY>

 <NAMED EXPR>

1=
$i=  <VALUE EXPR>
945000 <NAMED EXPR> $:= <IDENTIFIER>
....946000 4= 5 <ELEMENT>
: 00 ti=  <LITERAL>
117 <GROUPING>
950000 $i5  <ARITH EXPR>
951000 <CONCATENATE OP> %= <BLANKS>
... 95%2000 = < 13 <LETTER>
933000 tiz  <IDENTIFIER><LETTER>
954 137 <«DIGIT>
‘ u9550O . ‘:i:;v<IDENTIFIER><DIGIT>
956000 11s 0,
957000 3= <IDENTIFIER>
958000  <LITERAL> ti= " <STRING> "
959000 <GROUPING> 135 ( <EXPRESSION> )
, 960000 <FCT CALL> tis <FCT NAME>( <PARAMS> )
L 961000 <FCT NAMg> ti=  <IDENTIFIER>
962000 <PARAMS> tt=  <CEXPRESSION>
963000 115 <PARAMS> » <EXPRESSION>

911000 AS USUALs ANY PART OF THE RULE CAN FAIL, IF THIS HAPPENS, THE RULE

ACES THE SUBSTRING NEED NQT BE THE SAME SIZE AS THE 

® 6 6 & & o & & & & & o 5 & & &6 & & & » o O
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964000

 <ARITH EXPR> <A"TERM>

1t=
965000 $8= = <A=TERM>
966000 <A=TERM> t3= <A"TERM> <ADD AP> <M=TERM>
967000 tix  <M=TERM> ‘ ,
. 968000 w;M—TgRM> 183 <M=TERM> <MUL OP> <g=TERM>
969000 48z <E"TERM> v ' :
Chm et - 970000  <E~- TERM> 1=  <E*TERM> <EXP OP> <ARITH ELT>
971000 $8= <ARITH ELT>
972000 CARITH ELT> 3= <NAMED EXPR>
. ..9r3000 4= <GROUPING>
974000 $3s  <FCT CALL>
. 97%000 o i¥= <LITERAL>
976000  <ADD QP> - ti=z o+
Q77000 112w
978000 <MUL OP> U
. 979000 ti= X
. p;QSOOOOL.;ﬁ-“"‘”“",Zﬁ tiE o/
f;fp981000$' /<EXP DP>QgR¢ “{:;’ **;5
982000 e ; ; L
983000 FXPRESSIDNS ARE USED TO GENERATE STRING VALUESs AND TO FORM NEW
984000 STRINGS FROM OLDe THE VARIQUS TYPES OF EXPRESSIONS ARE DESCRIBED
985000 IN THE FOLLOWING SECTIONS,
L9ee000 .
987000
989000 %ECP 12
990000 B.1. NAMES AND VALUES,

991000

Wf:7992000'

IN SNOBOL3» BOTH NAMES AND VALUES OF DATA ARE STRINGSs AND SO IT
S QUITE NATURAL THAT THERE SHOULD BE SOME CONFUSION BETWEEN THE

‘WO AMONG PROGRAMMERSS EXPECIALLY SINCE THE INDIRECTION OPERATOR
'“995000 ("$") PROVIDES A WAY TO MANIPYLATE STRING NAMES AS WELL AS
996000 THEIR VALUES. IN GENERAL», ANY STRING CAN BE USED AS BOTH A NAME
997000 AND AS A VALUE, ONE RESTRICTION TO THIS IS THAT NAMES THAT APPEAR
T 998000 AS SUCH IN SNOBoL CODE CAN ONLY BE THOSE THAT ARE "IOENTIFIERS'"==
999000 NON=NULL STRINGS OF LETTERS, DIGITS. AND PERIDDS. OTHER NAMES
1000000 MUST“BE_.ANDLED INDIRECTLY,
T -
1002000
1003000 T
w. 151006000 . o ~
1007000 THF SIMPLEST WAY 0 'DESCRIBE A STRING IS TO GIVE THE STRING ITSELF.
1008000 THIg Is DONE BY UsSING A "LITERAL", WHICH Is A STRING OF CHARACTERS
1009000 BOUNDED BY QUOTES, QUOTES THEMSELVES CAN NOT OCCUR IN LITERALS» AND
1010000 MUST BE HANDLED DIFFERENTLY. sOME EXAMPLEg OF LITERALS ARES
1011000 , , _ ,
Ly 1012000 gjgnggﬂl" S
1013000 "A+B"
1014000 "THIS IS A STRING."
NN ..1015000 "ABCDEFGHIJKLM"
. . 1016000 . "™ GEDRGE @.YSMITH "
Corgerecn. o m e e
R LdpAseRO L o L | | .
1019000 ‘
1020000 THE LAST LITERAL IS THE NULL STRINGs WHICH HAS A POSITION IN STRING

}
}
|
i

® 6 ¢ o ¢ & o o & 6 & & 6 & o o o o ¢ o o O
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1021000

1022000
1023000

21024000

1025000

1026000

1027000
1028000
1029000

11030000
1031000

1032000

1033000

1034000
1033000

1036000

1037000
1038000

1039000

1040000
1041000
1042000

1043000
1044000 .,.,gag;
1045000

1046000
1047000

1048000
1049000
1050000
1051000

1052000
1053000

1054000
1055000
1056000
1057000

1058000

1059000
1060000

1061000 EXAMPL
1062000
1063000

1064000
1065000

1066000
. 1o67000
1068000

1069000
1070000
1071000
1072000

1073000

1074000
1075000

1076000
1077000

‘QANiPUgATIUN;SIMILAR TO ZERQ IN ARITHMETIC C(IN FACT, IT IS THE IDENTITY

ELEMENT FOR THE OPERATION OF CONCATENATION).
NOTE THAT» AS IN THE NEXT=TQ=LAST EXAMPLE, A BLANK IS AS "GoQD"

A CHARACTER AS ANY OTHER, AND THE STRING "™ " IS NOT THE SAME AS

THE STRING " ", THEY CONTAIN DIFFERENT NUMBERS OF BLANKS,
10 HANDLE QUOTES» SNOBOL3 PROVIDES A SPECIAL STRING NAME, QUOTE»s

WHICH TS INITIALIZED 70O CONTAIN A SINGLE QUOTE AS ITS VALUE,. THIS

CANs, OF COURSE, BE CHANGED BY THE PROGRAM.

%CW 25 ;
5.1.24 NAMES

IT Is NECESSARY» OF COURSE, TO TALK ABOUT STRINGS WITHOUT SPECIFYING

(OR KNOWING) THEIR ACTUAL VALUES, SO SNOBOL PROVIDES THE ABILITY TO

GIVE A STRING A NAMEs A NAME IS ITSELF A STRING, WHOSE VALUE IS
ANBTHER (NOT NECESSARILY DIFFERENT) STRING, IN GENERAL, ANY
STRING CAN BE USED AS A NAME» BY USING INDIRECTION (SEE THE NEXT
SECTION)s NAMES ARE ASSIGNED VALUES IN TWO DIFFERENT WAYS: BY AN
"ASSIGNMENT"™,» AND BY USING THE NAME WITH A STRING VARIABLE. SOME
FXAMPLES,OF ASSIGNMLNT STATEMENTS ARE:

."a (C+D) FF(nam)
no") N - "1"

ANDTHER WAY TO GIVE A STRING NAME A VALUE IS TO ATTACH THE NAME TO
A STRING VARIABLE IN A PATTERNs IF THE PATTERN MATCH SUCCEEDSs THE
SUBSTRING MATCHED BY THE STRING VARIABLE WILL BECOME THE NEW

VALUE OF THE STRING NAME. SOME EXAMPLES ARE!

. M1234"  xX*

TR M ok Ix /M ax myn
C%;*CH/"1"* *CHh

CARD  #R/"72"+* xSEQ+

EXP *(E1)*

NOTE THAT THE FIRST EXAMPLE IN THIS SET MEANS THE SAME AS THE FIRST
£ IN THE PREVIOUS SET,

i , THAT ARE USED IN SNOBOL CODE MUST SATISFy THE RESTRICTIUN
OF BEING AN "IDENTIFIER"==A NON=NULL STRING OF LETTERSs DIGITSs AND
PERIODS. ANY OTHER STRING WHICH IS TQ BE USED AS A NAME MUST BE
HANDLED BY INDIRECTION

%CP QO S
5,1,3, INDIRECTION.

SINCE NAMES AND VALUES IN SNOBOL3 ARE BOTH STRINGS, IT IS USEFUL
TO BE ABLE T0 CONNECT THE TwQ. THIS IS DONE BY MEANS OF wINDIRECTION®,
WHICH CONSISTS OF TREATING THE VALUE OF A STRING AS A NAMEe. THE
NPERATNR WHICH DOES THIS IS "s"» WHICH IS A UNARY PREFIX QPERATQR.
WHEN m%» Is APPLIED TO AN EXPRESSION, THE VALUE OF THE RESULTING
EXPRESSI0ON 1S THE VALUE OF THE STRING NAMEND BY THE ORJGINAL EXPRES™

® ¢ o & o o IID | ® o6 o | e & & & o & & & o ¢ » ©
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1078000

1079000
1080000
1081000
1082000
1083000

1084000

1085000
1086000
1087000

1088000

1089000
11090000

1091000
1092000

1093000
1094000
1095000
1096000

1097000
1098000

....1099000
1100000

1101000

1102000

1103000
1104000
1105000

1106000
taoro0n
1 1(78000;.“,‘ i

1105000
11100060
1111000

1112000

1113000
1114000

1115000

1116000
1117000

1118000

1119000

1120000
1121000

1122000
1123000

1124000
1125000

 112s000
1127000

1128000
1129000

AAsee
‘1132000

1133000
1134000

SIBNe PUT ANOTHER, MORE INTUITIVE wAY, THE "$" OPERATOR REPLACES

ITS ARGUMENT WITH THE THING THAT IT NAMES, A THIRD INTERPETATION IS3

INDIRECTION REMOVES ONE LAYER OF QUOTES FROM ARQUND ITS ARGUMENT.,
 FOR EXAMPLE, IF A = "Bm, B = "C", AND C = "D“, THEN $A = $"B" = 8

= "¢", SIMILARLY, 3$A = $B = C = "D", FOR ANOTHER EXAMPLE, SUPPQSE

THAT I = "37" AND C37 = "NEw YORK"., THEN: |

$(MCT I) = “NEW YORK™

FOR YET ANOTHER ExAMPLE, IT wILL BE SHOWN HOw "ARRAYS"™ CAN BE HANDLED

IN SNQBOLB’ A LANGUAGE THAT DOESNT HAVE ARRAYS AS SUCH AMONG ITS
DATA TYPES. ARRAY HANDLING CAN BE SIMULATED» HOWEVER» BY USING

INDIRECTIDN ON AN EXPRESSION THAT CONTAINS THE "ARRAY NAME"™ AND

ALL THE RELEVANT SUBSCRIPTS» SEPARATED BY ANY APPROPRIATE
DELIMITERS. TO0 LOOK ALGOL=LIKE, THE DE{IMITERS CAN BE BRACKETS
AND CcOMMAS, THUS, TO USE THE I» Js K ELEMENT OF THE ARRAY AB» THE

FGLLDWING EXPRESSIDN COULD BE usEoz

$€”ABC"~I'";" JoT K M)

IF 1 = »3m, J = "=2", AND K = "47%, THIS WOULD GIVE?
ABIB1'2»&?J

oOME FURTHER EXAMPLLS OF EXPRESSICNS INVOLVING INDIRECTION ARE

$1
_ %8sC
o Bgssnn
“vzgnA Il“'~ ;
$CEX "/ 8B /M S(UN" 1))
$$F(As"3™)
$$SIZECE)Y .
__S("FATHER/™ NAME)
L% ("NAME*" 300 SECeNO,)

ECP 4%

5. 2..CONCATaNATION.;
THE ASIC STRING OPERATOR IS CDNCATENATION: WHICH SIMPLY JOINS ITS.

ARGuMENTs END=TO=ENDs CONCATENATION Is ASSUMED IN sNOBOL3 WHEN TwO
STRINGS (LITERALS» NAMESs, EXPRESSIONS, ETC,) ARE PLACED NEXT TO
EACH QTHER WITHQUT AN OPERATOR BETWEEN THEM. SINCE THE DPERATION OF

CONCATENATION Is ASSOCIATIVE, IT CAN BE USED AS IF IT WERE AN

DPERATION WITH ANY AUMBER OF OPERANDS» AND SO CONCATENATE EXPRES~
SIONS CONSIST SIMPLY OF A LIST OF STRINGS TO BE CONCATENATEDs WITH

JUST plpANKS BETWEEN THEM IF A DELIMITER IS NEEDED, SOME EXAMPLES

OF EXPRESSIONS INVOLVING CONCATENATION ARE:

cnf";" B) _

(MABCT X) "DE"

" " ALPHA ”" "
LIST ELT LAl PROPS ",n
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1135000
)

136000
1137000

1138000
1139000
1140000
1141000

1142000
1143000

1144000
1145000 F(
1146000 NEX
1147000 TH

1148000
1149000

},illioooo“wyw

1154000
1155000
1156000

1161000

1167000
1168000

7100v

1173000

1179000

. 1180000

1183000
1184000

1185000

7000 4

o 58000
. 1159000
1140000

CVALUE |
o

OEF iy

:Xii"!#;xz ﬁ;" X3 ﬁ,n Xa'”i"VXS n,noyg

A "GROUPING® IS SIMPLY A STRING EXPRESSION SURROUNDED BY PAREN=
THESES, SOME GROUPINGS ARE INCLUDED IN THE ABOVE EXAMPLES. TO

EVALUATE A GROUPING, ALL THE ELEMENTS WITHIN IT ARE EVALUATED,

AND A TEMPORARY STORAGE LOCATION 1S GIVEN THEIR CDNCATENATEU VALUEw

IF THERb IS ONLY ONE OBJECT WITHIN THE PARENTHESESs A NEW TEMPORARY

VALUE Is CREATED ANYWAY. THIS FACT CAN BE USED IN CASES WHERE LATER
PART OF THE INSTRUCTION MAY ALTER A VALUE OF A STRING» AND THE OLDER
VALUEMIS THE ONE THAT SHOULD BFE USEDe FOR EXAMPLE, IF THE FUNCTION
"“RS THE STRING X» THEN THE EXPRESSION (X F()) WILL USE THE

AT X HAD BEFORE THE CALL, THE EXPRESSION SHOULD BE:

CexXy FO))

15PRQGRAM CALLS FC(READ,SREAD), THE SECOND PARAMETER
. NEW YaLUE TO READ» AND THE FIRST INPUT CARD WILL BE
0ST (THE SAME VALUE WILL BE PASSED TO BOTH PARAMETERS): TOU CAUSE
THE FUNCTIUN TO USE THE OLpER VALUE OF ITS FIRST PARAMETERs THE

CALL COULD BE F((READ),READ).,
JF A PARAMETER TU A FUNCTION IS AN EXPRESSION INVOLVING CONCATEN=

1UN, THEN AN IMPLICIT PAIR oF PARENTHESES SURROUNDS THE PARAMETER»
HE CONCATENATION IS PERFQORMED BEFORE THE NEXT PARAMETER IS e
VALUATED.v THUS IN FC(READ "*",REAQ)» THE PROBLEM MENTIONED

IN THE PREVIOUS PARAGRAPH Is AVOIDED, SINCE THE FIRST PARAMETER

IS EVALUATED BEFORE THE SECOND READ 1S PERFORMEDs AND THE RIGHT
L BE USED FOR THE FIRST READ.
' ,PINF c) IS EQUIVALENT TQ mv,

LPAGE

L _5(3!quNQT;QN‘CALLSF
‘ggiifoooo::

<FCT NAME>( = <PARAMS>
<IDENTIFIER>

<EXPRESSTON>

<PARAMS> , <EXPRESSION>

T,

20 e iae :
H oM oH o

.< P A éAM.S>;,u4 R

V.
on v ma wE

....4174000
j’;117;
117600
1177000 |
1178000

| CALLS AKE USED TO CALL FUNCTIONS. SNOBOL3 PRE=DEFINES

 NUMBER OF FUNCTIONS (SEE SECTION 9), AND PROGRAMMERS CAN

E_QTHERS CoDED In SNoBoL (SEE THE FUNCTION DEFINEC) IN SECe 9

AND THE =DEFINE CARD IN SEC. 242, )
THERE ARE THREE BASIC REASONS FOR CALLING A FUNCTION:

10 ca cu ATE AND RETURN A VaLUE. ~

) A CONDITIONs AND SUCCEED OR FAILs

3) TO CAUSE "S[DE EFFFECTS"e=THAT 1S, TO ALTER GLQEAL INFURMATIDN
THAT 1S TO BE USED BY QTHER PARTS OF THE PROGRAMs OR TO DO
INPUT OR QUTPUT.

1186000

£

1187000

1188000
1189000
1190000
1191000

A SNOBOL FUNCTION CAN DO ANY COMBINATION OF THESE THINGS,

THE LATTER 1S ESPECIALLY EASY IN SNOBOL, SINCE A PROUOGRAM=DEFINED
FUNCTION HAS ACCESS TO ANY VARIABLES IN THE PROGRAM THAT ARE NOT
EXPLICITLY peECLARED TO BE LOCAL TO [T (THE LIST OF FORMAL PARAMETERS
AND LOCAL VARIABLES)s THIS MEANS ESPECIALLY THAT A FUNCTION GENERALLY

E IN THE CONCATENATIONs TO FORCE THE GROUPING TO USE THE VALUE
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1192000

HAS ACCESS TU ANY OF THE DATA IN USE BY THE PIECE OF CODE THAT CALLED

1193000 ITs WHICH MAY ITSELF BE PART OF A HIGHER=LEVEL FUNCTION,
1194000 FOR DETAILS OF WHAT HAPPENS WHEN A USER=DEFINED FUNCTION IS
1195000 CALLED» SEF._ SEcTION 3, e. sumg SPECIAL DETAILS cONcERNINGvTHE CALL
1196000 ITSELF ARE*~5:&. ; e i
1197000 ’
0k 11198000 1) THE "c“ MUST APPEAR IMME&IATELY AFTER THE FUNCTION NAME. IF THERE
1199000 IS A BLANK BETWEEN THEM, THE COMPILER WILL INTERPRET [T AS THE
1200000 CONCATENATION OF A STRING WITH A GROUPING.
1201000 2) OMITYED PARAMETERS ARE NULL STRINGS, EXTRA PARAMETERS ARE EVAL=
1202000 UATED BUT NOT PA;&ED To THE FUNCTION, FOR EXAMPLES
d203000 o L Feax) = F(""yX)
.  Ml204000;MxFL;QMWCA:poQ:) R MW(A:‘"’B’C»"")
1205000 IN THE SECOND EXAMPLE, THE LLAST COMMA IS NOT NEEDED.
1206000 3) IF THE FUNCTION BEING CALLED IS NOT DEFINED» THE PROGRAM HAS
COMMITTED A FATAL ERROR., IF IN DEBUG MODE, THE PROGRAM WILL

‘WW}?OfOOQ

1211000
1212000

1213000

1214000

1215000

1216000

1217000
1218000

1224000
1225000

S L S S
1227000
1228000

1229000

1230000

1231000

1232000
1233000
1234000

1235000
1236000

1237000
1238000
1239000
1240000
1241000

1242000

1243000
1244000

1245000

1246000

1247000
1248000

12L9000ﬂwmwwm”
1220000
1221000
‘dgeo000
1223000

 BE SUSPENDED WITH AN EXPLANATORY MESSAGE, IF NOT IN DEBUG
1209000 MODE, A MESSAGE GIVING THE STATEMENT NUMBER AND THE FUNCTION
1210000

NAME WILL BE PRINTED ON THE LINE PRINTER AND TELETYPE, AND THE
JOB WILL BE TERMINATED ABNORMALLY,

bOMg rxAMPLEb oF FUNCTION CALLS ARE:

Mv("A"»B L»(" " x MM
ARRGH(ssB8 " " Xl: "CARD")
LEVELC)

«NECAS™375")
EQUALS(STR)RES)

NOTE E%PECIALLY THE FDLLDWING:
F(A) U 15 A FUNCTIDN CALL.
F (A IS A CONCATENATION,

FCB ™,","1") 1S A FUNCTION CALL,
F (B M"pM1") IS A SYNTAX ERROR, (WHY?)

<A ~TERM>

<AR[TH EXPR>
. *#f <A*T£RM>~
<A TERM> <A"TERM> <ADD AP> <M=TERM>
<M=TERM>
<SM=TERM> <M=TERM> <MUL OP> <E=TERM>
i <E"TERM> :
<E-TERM> <SE=TERM> <EXP 0OP> <ARITH ELT>

CARITH ELT>

<ARITH ELT> <NAMED EXPR>

TR T ORR TN (I TIEE et T T TR TR (e

<GROUPING>

<FCT CALL>

. <LITERAL>
<ADD OP> o*
<MLL, OP> *
X

® & & » o
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1249000
1250000
1251000
01252000
1253000
1254000
1255000
1256000
1257000
1258000

1259000
1260000
1261000

1262000
1263000

.. 1264000
1265000
1266000

1267000

1268000
1269000

. 1270000
1271000

o oarder2000¢
- 1273000

1274000
1275000

1276000

B0
1278000
1279000

1280000
1281000

1282000
1283000

y

* %

av o
s on
1

[H

<EXP OP>

A NUMBER IN SNOBUL3 IS A STRING WHICH CONSISTS ONLY OF DIGITS,
WITH THE POSSIBLE EXCFPTION OF THE FIRST CHARACTER WHICH CAN BE "=",
ONLY INTEGER ARITHMETIC IS PROVIDED IN SNOBOL 3, SOME EXAMPLES

OF NUMERIC STRINGS ARE:
"12" = "00012"
*=3" = "=(0000003"
ngo = "0000" = MeQn 5 Men = ww

 SOME IMPLEMENTATIONS OF SNOBOL3 INSIST THAT ARITHMETIC BE FULLY
PARENTHESIZED. THIS IS NOT NECESSARY ON THE B5500s THOUGH USING
UNPARENTHESIZED ARITHMETIC MAY MAKE A B5500 SNOBOL3 PROGRAM

1284000

1285000

1286000

1287000
1268000

1289000

1290000

1291000

1292000
1293000

1294000

1295000
1296000
1297000
1268000

1299000
11300000

1301000

1302000
1303000
1304000
1305000

MODEC)s

'THE SYSTEMVASSUMtSvRUUNDING UNLESS MODEC) IS USED»s

INCOMPATIBLE WITH ANOTHER IMPLEMENTATION. THE PRECEDENCE RELATIONS
_ARF HAQICALLY THOSE OF FORTRAN OR ALGOLs WITH THE RANKING:
‘EEXPDNENTIATION * % (HIGH)
MULTIPLICATIONs DIVISION *, Xx» /
ADDITION, SUBTRACTION +r ™
CONLATENATIDN BLANKS CLOW)
AMONG GPFRATORS JF;LQUAL PRECEDENCE, LEFT=ASSOCIATION IS USED, SOME
ARITHMETIC EXPRESSIUNSs WITH PARENTHESISED EQUIVALENTS» ARES
A+ B =¢C = (CA + B) = ()
A/ B * C = ((A / B) * C)
A =B XC = (A = (B x C))
A x Bokx M2M = (A x (B »* "2"))
AL AR = AM = (AL, (AR = AM))
C + 1 o = (CC + I) "QN)
P *x g *x R = ((P *%x Q) *% R) = P ** (Q X R)
£CP 25
S5.4.1« DIVISION MUODES,

 THE B5500 HAS THREE WAYS TO HANDLE DIVISION, DEPENDING ON HOW
REMAINDERS ARE TREATED. THE METHOD USED 1S SET BY THE FUNCTION

AS FOLLOWS:
MODE("ROUND™) CAUSES DIVISION TO BE ROUNDED,
MODE("TRUNCATION") CAUSES REMAINDERS TO BE DISCARDED.
MGDF("INTEGER") CAUSES DIVISION TO FalIL IF THE REMAINDER # 0,

SINCE THAT 18

HOW THE HARDWARE OPERATES, AND 1S FASTEST. SOME EXAMPLES OF THE
DIFFERENCES BETWEEN THE THREE ARE:!

EXPRESSION ROUNDED TRUNCATED INTEGER

"a " / 002" "2" "2" "2"

HS" / "2" "3" "2" FAILS

"5" / "3" "2" "1" FAILS

"12" / nan "3" ) "3" "3"

® 6 & & & 6 o &6 6 6 o 6 & & & & & o 6 o O
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1306000

9?4n n3n "3" FAILS

"13" /
1307000 "14" J wun wan "y FAILS
1308000 "15" / "u" "4" "3" FAILS
. ‘%309000 - “73“ / nen Ma D10 Nwi? FAILS
1310000 . _"9" / "q()'t : : ".2" "-1" F‘AILS
1311000 Nabyn. / SR ‘ L D e g ¥ FAILS
- 1312000 ’
1313000
1314000
- 1315000 %¢P 13
1316000 b bA,2. FAILURE oF ARITHMETIC.
1317000 ;
Lo .1§1§QQQ.THE,FQLLUWING CONDITIONS WI{_ CAUSE FAILURE OF AN ARITHMETIC
1315000 EXPRESSIONG
1320000
e 1321000 1) A NON~NYUMERIC ARGUMENT. A STRING Is NUMERIC IF ITS FIRST CHAR=
' 1322000 AcTFR IS "=" 0OR 4 DIGIT ANpD aALL OTHER CHARACTERS ARE DIGITS.
1323000 BOTH @ AND men ARE NUMERIC, AND BOTH EQUAL ZERD.
o a 1324000 2) 4 kUMBER OccURS WHOSE MAGNITUDE IS GREATER THAN 2#%39=1, THE LARGEST
1325000 INTEGER THAT THE BS500 CAN HANDLE. THE DECIMAL VALUE OF THIS
1326000 NUMBER 15 549+7552813»887,
e 1327000 3) DIVISION BY ZERO,
1328000 4) THE DIVISIGN MDD& 18 "IMTEGER" AND DIVISION PRODUCES A NON=ZEROQD
1329000 ‘,REMAxNDER. -
1330000
1331000
1332000
1333000 %¢P 30 .
1334000 5,4, 3, ARITHMETIC FUNCTIONS,
1335000’ = ' , _ ,

v e e 1336000 ,kTHI§ SEcT19N;DESCRIBES A NUMBER DF FUNCTIONS PRE=DEFINED BY
e 1337000 SNOBOL WHICH ARE USED WITH NUMBERS. ALL OF THESE FUNCTIONS WILL
1338000 FAIL IF A NON=NUMERLIC PARAMETER IS GIVEN THEMs

1339000
e e 1340000 +EQ(CA»B) SUCCEEDS IF A AND B REPRESENT THE SAME INTEGER, THIS
13a1000v FUNCTION SHOyYLD BE COMPARED WITH EQUALSCA»B)» WHICH DOES A
;. 1342000 STRING CGMPAREq‘;SOML EXAMPLES SHOWING THE pIFFERENCES ARES
1343000 :
1344000 JEQ(M1Im"aT"01") SUCCEEDS EQUALS(™1"»"01"™) FAILS
_ 1345000 eEQ(n00ns,nn)  SUCCEEDS EQUALS("QOmsmn) FAILS
0 134E000 ) JEREMAT, YR FAILS EQUALSC"A™,"A™) SUCCEEDS
";,13u7e00_ '*;,Eg("Y":"7“)'vSUCCEEDS EQUALS(" 7", ”7“)f SUCCEEDS -
1348000 . g '
1349000 LEOCY ALWAYS RgTURNa A NULL VaLUE» AS DO THE FGLLDwaez
1350000
1351000 NECASB) SUCCEEDS IF A % B,
1352000 .[TCA,B) SUCCEEDS IF 4 < B,
01353000 L,LE(A,B) SUCCEEDS IF A < B,
;¢354000é,GT(A’B) SUCCEFDS IF A > B
1355000 «GECA,B) SUCCEEDS IF A 2 B.
1356000 NUMCA) SUCCEEDS IF A IS NUMERIC.
_A35%7000 o o ,
'1358000f4REMDRtAi”)'RETUQN3 THE REMAINDER OF A 7/ Bse THIS IS DEFINED AS:
1359000 A = ((A / B) xB) ; : ' _
1360000  WHERE THE DIVISIGN 18 TRUmCATED,
1361000
1362000

e & & o &6 & o » o O
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1363000

1364000
1365000

1370000
1371000

1372000

1376000
1377000

1388000
1389000

1394000

..1396000

1395000

000 "MATCH" A

1406000 L
1407000

1408000

XCP 10

S¢4.4, ADDITIONAL COMMENTS ON ARITHMETIC.

. ..1366000
- 1367000
1368000

1369000

THERE ARF TWQ WAYS TO INDICATE MULTIPLICATIONs WITH "x" (R

WITH mxm, WHEN USED IN A PATTERN OUTSIDE OF PARENTHESES, "xn WILL
ALWAYS BE ASSUMED TU BE A STRING VARIABLE ASTERISKs SO EITHER

"x* QR PARENTHESES SHOULD BE USED IF MULTIPLICATION IS DESIRED,
ALSO, IF "™x*" APPEARS OUTSIDE OF PARENTHESES IN A PATTERN, IT WILL

o : }wﬁe AN _UNNAMED ARBITRARY STRING VARIABLE, NOT EXPONENTIATIONS
1373000
. .137300

NU-&_THAT THE ONLY UNARY ARITHMETIC QPERATOR IS "enw,
: {S ARE NOT NEEDED ARCUND ARITHMETIC OPERATORS IN B5500
SNUBGL3: UNLIKE IN MANY OTHER IMPLEMENTATIONS OF THE LANGUAGE,

=  <ELEMENT>

= <STR VAR>

= <PATTERN> <PATTERN>
= <PATTERN> <BACK REF>
= <ARB VAR> : , ‘
= <BAL VAR>

= <FIXED=LENGTH VAR>

= **

<NAMED EXPR> ow

<NAMED EXPR> L)k ‘

*/ <EXPRESSIGN> *

*  <NAMED EXPR> / <EXPRESSION> «
ED EXPR>

MGST IMPGRTANT PART DF A SNGBGL IN3TRUCTIUN Is THE
Is MADE yP OF A LIST OF "PATTERN ELEMENTS", EACH OF WHICH WwILL

OF A STRING IF THAT PART HAS THE PROPERTY DESCRIBED BY
ENTs A PATTERN WILL MATCH A STRING IF EACH OF 1I7s

THE PATTERN 1S MATCHED ONE ELEMENT AT A TIME, FROM

P WORDS ,
LEFT 10 RIGHT; AND EACH PATTERN ELEMENT MUST MATCH A SUBSTRING THAT

STARTS JUST AFTER THE SUBSTRING MATCHED BY THE PREVIQUS ELEMENT,

1409000 VaR:

~_THE BASIC PATTERN ELEMENTS DEFINED IN SNOBOL3 ARE CONSTANTS, STRING
THREE TYPES (ARBITRARYs BALANCED; AND FIXED=| ENGTH)»

1610000 AND BA EFERENCESs THE FOLLOWING SUBwSECTIDNS DESCRIBE EACH OF
‘14119901THES£ PATTERN ELEMENTS IN DETAIL.
1412000
1413000

1414000 o
1415000 %CP 20
1416000 6,1, CONSTANT PATTERN ELEMENTS,.

L 1417000

1418000 A "CONSTANT" PATTERN ELEMENT IS ONE WHICH WILL MATCH ONLY ONE
1419000 STRING. THAT Iss IT IS AN ELEMENT WHICH EVALUATES TO A STRING OF

PATTER :vi_xs»uaFQ T0 IDENTIFY AND ALTER PARTS OF STRINGS ACCORDING
D CERTAIN PROPERTIES OF THE STRINGS BEING EXAMINED, A PATTERN

A suasraxwa, AND THE MATCHED SUBSTRINGS ARE ADJACENT.

P © ©¢ ¢ © ¢ ¢ o © o o © o © 0 © ® 6 & 6 a ~
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1420000

1421000

1422000

.As23000
1424000
1425000

1426000
1427000

1428000
1429000

N1a3oooef“"'
1431000
1432000

1433000

1434000

1439000
1440000

_.....1441000

1442000
1443000
1444000

1445000
1446000

o 1447000_
1448000

1&49000

1452000

1453000
1454000

1455000

1456000
1457000

1458000
1459000

1460000
1461000
1462900
1463000

1464000
1465000

1&67000

1468000
1469000

1476000
1471000

71472000
1473000
1474000

1475000
1476000

CHARAéers;'AMD IT WILL MATCH ONLY THAT STRING, EXAMPLES OF CONSTANT

PATTERN CLEMENTS ARE [ ITERALS, STRING NAMES, FyUNCTION CALLS», AND
ANY OTHER STRING~VALUED EXPRESSIDN. FOR EXAMPLE» THE PATTERN

o A TET B C>

CONSISTS OF THREE CUNSTANT PATTERN ELEMENTS: A, "+", AND (8 C).
IF A = "IS", B = "3", AND C = "K"» THEN THIS PATTERN WILL MATCH
THE STRING "IS+3K", IF EXP = "SQRT(S)=IS+3K=J", THEN THE RULE

‘ggpf B (B )

WILL SUCCEFD; WITH THE PATTERN MATCHING STARTING AT THE 9TH CHARm

ACTER 0OF THE STRING REFERENCE.

. 1435000
1436000
1437000

__ acp 4s
1438000

642, QTRING VARIAaLhS

A STRING VARIABLE IS A PATTERN ELEMENT WHICH WILL MATCH MORE THAN
ONE STRING» DEPENDING ON THE PROPERTIES OF THE STRING. THERE ARE

_THREE TYPES IN SNOBOL3: "ARBITRARY", "BALANCED", AND "FIXED=LENGTH",

SEPARATE SUB"SECTIDNS BELOW ARE DEVQTED Tp EACH TYPE. THIS SECTIQN
DESCRIBES SOME PROPERTIES COMMON TO ALL TYPES OF STRING VARIABLES,
A STRING VARIABLE CAN BE "NAMED™ OR "UNNAMED", A NAMED VARTABLE
I's ONE WHICH CONTAINS A <NAMED EXPR> (SEE THE BNF DEFINITIONS).
BOTH FORMS AcT THE SAME DURING A PATTERN MATcH3 THE DIFFERENCE IS
THAT IF THE PATTERN MATCH IS SUCCESSFUL, THE STRING NAMED BY THE

j QTHE STRING VARIABLES ARE ASSIGNED THE MATCHED $UBSTR1NGS AS NEW
:  ;1450000:
1451000

VALUES, FBR EXAMPLEs IF X = w1234567n, THEN THE RULE

X n?" * % "5"

WILL SIMPLY SUCCEED AND HAVE NO SIDEmEFFECTs WHILE

X e ape s

WiLL SUCCEED AND ASSIGN TO 1 THE VALUE "34", WHICH [S THE SUBSTRING
MATCHED BY THE STRING VARIABLE #*1w,
THE ASSIGNMENT OF STRING VARIABLE VALUES IS CARRIED DUT IMMEDIATELY

;AFTER THE PATTERN MATCH» BEFQRE THE REPLACEMENT PART CIF ANY) IS
”EVALUATED) 80 THE NEW VALUES WILL BE USED IF THE STRING VARIABLE

NAMES APPEAR IN THE REPLACEMENT. FOR EXAMPLEs IF L = "AsLNs ARsXYZsCBs"
THEN THE RULE

A L";w " *H* MM #Sx mom ¢ RPL(R,S)

WILL b A PATTERN MATCH (WHICH WIpLL SUCCEED)s SET R = "LN"» SET

S = "AR"™, AND THEN CALL RPLC™LN"s"AR"), WHOSE VALUE WILL THEN REPLACE

THE MATCHED SUR=3TRING "sLNsARs"»
_THERE MAY BE SEVERAL STRING VARIABLES WITH THE SAME NAME. THE

fASSxeNMgNT% ARE CARRIED OUT IN A STRICT LEFT=TO=RIGHT ORDERs SO
EACH STRING WILL END UP WITH THE LAST VALUE ASSIGNED TO IT. FOR

EXAMPLEs WITH L AS ABOVE» THp RULE

Lo ™M™ kXk Ma™ kXk Mg uxx M,n
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1477000
1478000

1479000

1480000

14R1000
1482000
1483000

1484000
1485000

1486000

1487000
1488000

1489000

1490000
1491000

. ..1492000

1493000
o 14940005
1495000

1496000
1497000

1498000
1499000
1500000
1501000

1502000
1503000

-,m1504000f
1505000
1506000
11507000

1508000
1509000
1510000

1511000
ONE»

1512000

1513000
1514000

1515000
1516000

1517000
1518000
1519000

11520000

1524000
1522000

1523000

1524000
1525000

1526000
1527000

..1528000

1529000
1530000
1531000
1532000
1533000

iSTRING IF F03518LE’ S0 FOR EXAMPLE,

STATEMENT COULD BE USED:

WILL SUCCEED AND GIVE X THE VALUES "LN"» "AR"» AND "XYZ", THE LAST
VALUEs "XYZ"» WOULD BE THE VALUE OF X AT THE END OF THE INSTRUCTION.
IF X WERE AN OUTPUT STRING» OUTPUT WOULD OCCUR THREE TIMES

DURING THIS RULE.

XCP 40
6.2.1, ARBITRARY STRING VARIABLES.
 <ARB VAR>  i1= A%
e sis & <NAMED EXPR> &
AN ARBITRARY STRING VARIABLE WILL MATCH ANY STRING CINCLUDING
THE NULL STRING)s AT THE BEGINNING OF A PATTERN (THE LEFT END)»

AN ARBITRARY VARIABLE MATCHES THE LEFT END OF THE STRING REFERENCESs
AT THE RIGHT END OF A PATTERN, IT MATCHES THE "REST" OF THE STRING

REFERENCE. FOR EXAMPLEs IF SENT = "WHEN I SAW HER "» THEN
SENT  %Ax ™ " %Bx " " uCx
WILL SUCCEED, AND ASSIGN A = "WHEN", B = "I", AND C = "SAW HER ",

NOTE ESPECIALLY THAT AN ARBITRARY STRING VARIABLE WILL MATCH A NULL
IF X = "4, THEN

X *T* "+" *J* n+w

vaLL SUCCEED_ AND SET BQTH I AND ¥ TQ "™,

IF SEVERAL ARBITRARY STRING VARIABLES ARE ADJACENT TQ EACH GTHERp
ALL BUT THE LAST ONE WILL ALWAYS MATCH THE NULL STRINGs AN EXAMPLE
OF A USE FOR THIS 181t

* % "o

STR

* V%
THIS INSTRUCTION WILL SEARCH STR FOR A MINUS SIGN» AND IF IT FINDS
1T WILL SET V TO NULLe FOR ANOTHER EXAMPLEs TO ASSIGN A TO

B AND SIMULTANEQUSLY SET I» Js Ks L» AND M NULLs THE FO_LOWING
,A,H*I* *J* kK * *L* *Mx *Bw

THF GFMERAL RULF FOK MATCHING AN ARBITRARY VARIABLE 1S%

AS FAR T0O THE

1) MATCH THE PRFCEDING ELEMENT: IF THERE IS ONE»

LEFT AS POSSIBLE,

2) MATCH THE FOLLOWING ELEMENTs IF THERE IS ONE» AS CLOSE AFTER

THF PRECEDING ONE AS POSSIBLE.

3) THE ARBITRARY VARIABLE THEN MATCHES EVERYTHING BETWEEN THE STRINGS
MATCHED BY THE SURROUNDING ELEMENTS» OR IF EITHER OF THESE 18
MISSINGs THE VARIABLE EXTENDS TO THg APPROPRIATE END OF THE STRING.

$CP 45

6.2,2, BALANCED STRING VARIABLES.

<BAL VAR>» 3313  *()»

® & & & 6 o 2
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1534000
1535000
1536000

1537000

1538000
1539000

1540000

1541000
1542000

1543000

1544000
1545000

1546000
1547000

1548000

...1549000

1550000

1551000
1552000
1553000

1554000

15535000

1556000

1557000
1558000

1539000
1560000

1561000
1562000
1563000
1564000
1565000

1566000

1567000

1568000

1569000

1570000

1571000

1572000

1573000
1574000
1575000
‘j;52§990j“ﬂf; A§Q~"
1577000

1578000
1579000

ti=  *( <NAMED EXPR> )«

A BALANCED STRING VARIABLE WILL MATCH ANY STRING WHICH IS NON=NULL
AND HAS BALANCED PARENTHESES. THAT 1S, THERE MUST BE THE SAME NUMBER
OF RIGHT PARENTHESES AS THERE ARE LEFT PARENTHESES (POSSIBLY NONE
OF EITHER)» AND THE FIRST PARENTHESIS MUST BE A "(", THUS A BALANCED
VARTARLE WILL MATCH ANY OF THE FOLLOWING! '

"ABCD™
” o ”n

"()"" ;

"ACBLMX)+D"

’“"A + (B - C)"

CMEFC1a2) 4 (ALPHA %% 2))"

"HE SAID (VERY SOFTLY) THAT "
"IN

A BALANCED VARIABLE WILL NOT MATCH ANY OF:

L))

new

Yy

MALBIM
S "CA"
- "VERY SQFTLY) THAT *
")y o+ (A M) "

UNLIKE ARBITRARY STRING VARIABLES, BALANCED VARIABLES ARE NOT

EXTENDED 71O THE RIGHT WHEN THEY END A PATTERNs THOUGH AT THE START

aF A PATTERN THEY EXTEND AS FAR LEFT AS POSSIBLE. FOR EXAMPLE, IF
EXPR ‘=” "CA+(LIMCP/Qs0s1)" SIN(LN(I*ALPH)))XCZ**N)X3)‘N"

THEN THE RULE
EXPR '*(L)* "MXM k(R

wat‘succzao, AND SET L = "A4(LIM(P/Q,Q,1)=SIN(LNCLI=ALPH)) )",
AND R = ®"(2%*N)", L WILL INCLUDE THE INITIAL "A+%, BUT R
WILL NOT BE EXTENDED 7O INCLUDE THE "x3"s, THOUGH " (2%*N)x3"
NUULD RE A VALID MATCH FUR A BALANCED VARIABLE.

£cP 30
6 2 3. FIxFD LENGTH STRING VARIABLES.

1580000
1581000~:;
1582000

1583000
1584000
1585000

1588000

1589000

1590000

<FIXED~LENGTH VAR> 13z W/ <EXPRESSION> * :
. ti= «  <NAMED EXPR> / <EXPRESSION> «

A FIXED=LENGTH STRING VARIABLE WILL MATCH ANY STRING WITH A GIVEN

. _NUMBER OF CHARACTERS. THE <EXPRESSION> MUST BE NUMERIC AND NON=
1586000 N
1587000

EGATIVEs OR THE PATTERN WILL FAIL DURING EVALUATION AND THE PATTERN
MATCH WILL NOT TAKE PLACE, ONE SORT OF USE OF A FIXED"LENGTH VARIABLE
IS5 To PICK OFF INITIAL STHINGSa USUALLY ONE CHARACTER= :

STR *CH/"i"» = /F(DUT)
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1591000

1592000
1593000

1594000
1595000
1596000
1597000

1598000
1599000

1604000
1605000

.. 1600000
- 1601000
1602000 H

/1603000

THIS WILL ASSIGN TO CH THE FIRST CHARACTER OF STR AND DELETE THAT
CHARACTER FROM STRe IF STR IS NULLs THE STATEMENT WILL FAIL AND
TRANSFER TD DUT. FUR ANOTHER EXAMPLEs TO GET THE LAST N CHARACTERS
DF A STRINu St : o S e

7 §, */SIZF(S)'N* *TAIL*  /F(TOD,SMALL)

THE UNNAMED FIXED=LENGTH VARIABLE WILL MATCH ALL BUT THE LAST N

CHARACTERS OF S» AND THE ARBITRARY VARIABLE WILL GET THE LAST ‘N

IF 5 HAS FEWER THAN N CHARACTERS» THE FIXED=LENGTH VARIABLE WILL

 NOTE THAT THE FIRST EXAMPLE ABOVE COULD BE WRITTEN?

STR  «CH/"1"™ *STR+* /FCOUT)

1606000 .

1609000

1610000
1611000

-le12000

1617000

T 1622000,, A e TN e

1623000

1624000

1628000 F
1629000

1630000

1635000
1636000

016330 ;;REFFREN-E.
1634000

7 ve3roo0
1638000 WILL sycce
_ 1639000 FIRST STRI

1640000

1641000

1642000
1643000

1644000
1645000
1646000
1647000

XCP. 30 Gl i
6,3, BACK RFFERENCFSu

ANOTHER TYPE OF PATTERN ELEMENT IS THE "BACK REFERENCE"™. THIS
STRI NAME WHICH Is THE SAME AS THE NAME QOF A PREVIBHS STRING -
L E CK REFERENCE WILL MATCH A STRING WHICH IS IDENTICAL
EA¥FHhO BY THE STRING VARIABLE. FOR ﬁXAMPLE’ IN

X *H* "E" H
NCE» H, MUST. MATCH THE SAME STRING AS THE ARBITRARY
EXP IS AN ALGEBRAIC EXPRESSIONs THEN

*(P)* *%x P PF(NONE)

‘DR A SUB=EXPRESSION THAT OCCURS TWICE, AND IF THERE ARE
) 1L TRANSFER TO NONE.

‘ CAN BE SEVERAL BACK REFERENCES TO THE SAME STRING VARIABLE.
FACH SUCH BACK qEFEaENCE MUST MATCH THE SAME STRING, FOR EXAMPLE

Lo X *3/M1T xS S

ARE SEVERAL STRING VARIABLES WITH THE SAME NAME, A BACK
CE WILL MATCH THE | AST SUCH VARIABLE THAT PRECEDES 1T, FOR
EXAMPLEs THE RULE '

.Ak ”*X* ”" " *x* " n X

'D”Fan THt sTRING AL = "AB CD CDEF", AND SET X = "CD", THE
NG VARIABLE WILL MATCH THE STRING "AB". .

R T

6,4, PATTERN MATCH MODES.

NORMALLY, A PATTERN WILL MATCH ANYWHERE IN THE STRING REFERENCE
THAT IT FINDS AN APPROPRIATE SUB=STRING, SOMETIMES IT 1S DESIRABLE TO

GATIVE LENGTH» AND WILL FAIL DURING EVALUATION OF THE PATTERN,

IF x = "ABEBCA", THE RULE NILL SUCCEED AND SET H = "8”,

 NLY 1F x CGNTAINﬁ THREE CONSECUTIVE IDENTICAL CHARACTERS,
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1648000

1649000
1650000

1651000
1652000

1653000

1654000

1655000
1656000
1657000
1658000

1659000
1660000

1661600
1662000

1663000 .
1664000
1665000
1666000

1667000
1668000

1669000
11670000
1671000 §

1673000
1674000
1675000

1676000
1677000
1678000

1679000
1680000
1681000

1682000

1683000

3684000

1685000
1686000

1687000

'¢]1688900
1689000
1690000
1691000

1692000
1693000

1694600
1695000
1696000

1697000
1698000

. 1699000
1700000

1701000

1702000
1703000

1704000

FORCE THE PATTERN TO MATCH STARTING AT THE FIRST CHARACTER OF THE

STRING REFERENCEs A PATTERN THAT CAN ONLY MATCH AN INITIAL SUB=STRING
Is CALLED "ANCHQORED"™, PATTERNS THAT CAN MATCH ANYWHERE (THE USUAL KIND)
ARE CALLED wUNANCHORED®™,
THERE ARE TWO METHODS OF INDICATING WHETHER OR NOT A PATTERN Is 7O BE
ANCHORED. ONE I3 BY USING THE MODE FUNCTION! MODEC"ANCHQR™) SETS A
SWITCH AT CAUSES ALL PATTERNS TO BE ANCHOREDS MODEC"UNANCH") RESETS
THE SWITCH SO THAT PATTERNS ARE UNANCHORED, EITHER OF THESE MODES
CAN BE CANCELED FOR A SINGLE INSTRUCTION BY USING THE FUNCTIONS
ANCHOR() AND UNANCH()s ANCHOR() CAUSES THE INSTRUCTION THAT IT IS
IN TO BE ANCHORED, NO MATTER WHAT THE MODE IS. SIMILARLY, UNANCH()
CAUSES TS PATTERN 10 BE UNANCHORED, NO MATTER WHAT THE MODE, IF
MODEC) IS NOT USEDs SNOBOL ASSUMES THAT THE MODE IS UNANCHORED,

T0 SHOW THE DIFFERENCE, SUPPOSE THAT E = ")(A+B)(", THEN

L E ke
wILL succzen. AND sar F = #(A+B)", HOWEVERs THE RULE

£ ANCHORC) *(F)+
WILL FAIL, SINCE THE PATTERN IS RESTRICTED TO MATCHING AN INITIAL
SUBSTRING, AND NO BALANCED STRING CAN START WITH ")", IF MODE(™ANCHOR")

HAD BEEN CALLEDs THEN THE FIRST RULE WOULD AL.SO HAVE FAILED.
FOR ANOTHER EXAMPLEs SUPPOSE X = "ABCDE™, THEN THE RULE

X LTS

WILL SyCCEED cxr THE MODE IS yUNANCHORED), AND SET I = "05" BUT
THF ANCHURFD RULE’ : ‘

X“ ANCHOR() new %I

NIPP“FAIL{ BECAUSE THE FIRST CHARACTER OF X IS NOT "C".

6,5, ASSIGNMENT OF STRING VARIABLES,

%f;IF A PATTERN MATCH SUCCEEDS, THE STRING NAMES ASSOCIATED WITH
115 STRING VARIABLFS ARE ASSIGNED THE VALUES OF THEIR SUBSTRINGS
IN A STRICT LEFT~T0= RIGHT ORDERes THIS MEANS THAT IF SEVERAL STRING

VARTABLES HAVE THE SAME NAMEs THE RIGHT=MOST ONE WILL DETERMINE

THE VALUE ASSIGNED 10 THE NAMES THE OTHERS WILL BE ASSIGNED THEIR
APPROPRIATE VALUES» ANp THEN RE=ASSIGNEpe IF THE STRINGS HAVE ANY
QUTPUT USE, nUTPUT ﬂILL OCCUR FOR EACH ASSIGNMENT, FOR ExXAMPLE,
IF THE RULE ' , ,

X WPRINT* "s® ¥PRINT# "s" *PRINT#

SUCCEEDS»s THE THREE STRINGS ASSIGNED TO PRINT WILL ALL BE WRITTEN
ON THE LINﬁ PRINTER

. FURTHERMORE, THE ASSIbNMENT IS DONE IMMEDIATELY" AFTER THE PATTERN
MATCHs BEFORE THE REPLACEMENT AND GO=TO PARTS ARE EVALUATED,» TO ANY
STRING NAMES USED, SAY, BOTH AS A STRING VARIABLE NAME AND IN THE
REPLACEMENT WILL HAVE THE NEW VALUE WHEN THE REPLACEMENT 1S EVALUATED,

e & o o o

® 6 6 ¢ & & o6 & o &6 6 & & » o o
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1

1705000

1706000
1707000
1708000

1709000
1710000
1711000

1712000
1713000

1714000

1715000
1716000

1717000

1718000
1719000

1720000

1721000

1722000
1723000

1724000
1725000

1726000
o oar2ro00
1728000
1729000

1730000
1731000

1732000
1735000

1736000
1737000

. ..1738000
1739000
1740000

1741000

1742000
1743000

1744000
1745000
1746000

1748000
1749000

1750000
1751000

1752000 1)
1753000

1754000
1755000

1756000

1757000
1758000
1759000
1760000
1761000

FOR EXAMPLEs IF AST = "XZ,AB"» THEN IN THE RULE
AST "o xL* = "™ DBLCIsL)
THE VALUE PASSED TO THE SECOND PARAMETER OF DBL() WILL BE "AB",
A RATHER INTERESTING SITUATION OCCURS WHEN THE STRING REFERENCE
HAS THE SAME NAME AS A STRING VARIABLE. FOR EXAMPLEs THE RULE

T %% "4 wJw

“WILL FIRST ASSIGN A NEW VALUE TO I» THEN ATTEMPT TO ASSIGN A VALUE TO Jo

BUT BY THI& TIME» I HAS BEEN CHANGED, AND I WAS THE STRING REFERENCE 4
THERE. 1s CLEARLY NO LONGER ANYTHING MEANINGFUL TO ASSIGN TO J» AND

SUCH INSTRUCTIONS SHOULD BE AVOIDED. 1IN GENERAL» J WOULD BE EXPECTED

TO CONTAIN RATHER ARBITRARY GARBAGE, A SIMILAR RULE THAT ACHIEVES

,wHAT MObT PEOPLE WOULp ASSUME TO BE THE BEST MEANING OF THIS RULE IS

(I) *x* n,.." *J*

IN THIS CASE» THE STRING REFERENCE IS NOT I ITSELFs» BUT A GROUPING
THAT HAS THE SAME VALUE AS I. SINCE THE STRING VARIABLES ARE NQ

LONGER NAMED THE SAME AS THE STRING REFERENCE (THE STRING RhFERENCE

HAS NO NAME AT ALL)s THE PROBLEM DOESNT ARISE,

IT 15 AT TIMES USEFUL TO HAVE THE LAST STRING VARIABLE IN A
PATTERN NAMED THE SAME AS THE STRING REFERENCE. FOR EXAMPLEs THE
FOLLOWING TWO STATEMENTS ARE EQUIVALENTS

AN LI /FCE)
sT HWDx MM ASTw /FCED
%CP 35
6.6, PATTERN MATCH ALGORITHM,

THERE ARE USUALLY MANY WAYS FOR A PATTERN MATCH TU SUCCEED, WHEN
THIS I8 TRUEs THERE IS A CLEAR NEED FOR A WAY TO DETERMINE WHICH

OF THE POSSIBLE MATCHES WILL BE THE ONE CHOSEN BY SNOBO(» SU THE
PROGRAMMER CAN PREDICT WHAT VALUES WILL BE ASSIGNED TO THE STRING
VARIABLES AND WHICH SUBSTRING WILL BE REPLACED.

AS A GENERAL» INTUITIVE RULEs THE PROGRAMMER SHOULD REMEMBER THAT

A PATTERN MATCH PROCEEDS FROM LEFT 7O RIGHT, AND EACH ELEMENT Is MATCHED
WITH THg SHORTEST SUBSTRING POSSIBLE CONSISTENT WITH THE SUCCESS OF THE
REST OF THE PATTERN. THAT 1S, THE PREFERRED MATCH WILL BE THE ONE

FOR WHICH AN "EARLIER" PATTERN ELEMENT MATCHES AS FAR LEFT AS POSSIBLE.
MTHE GFNERAL RULES GOVERNING A PATTERN MATCH ARE!

13~TRY 10 MATCH THE FIRST PATTERN ELEMENT STARTING AT THE FIRST CHAR®
ACTER OF THE STRING REFERENCE. AN ARBITRARY VARIABLE STARTS
BY MATCHING THE NULL STRINGe IF THIS MATCH FAILSs GO TO STEP 5.
2) 1F THERE ARE NO MORE ELEMENTS» GO TO STEP 6,
3) IF THERE IS A NEXT ELEMENT, TRY TO MATCH IT AT THE CHARACTER
AFTER THE SUBSTRING MATCHED BY THE PRECEDING ELEMENT, IF THIS
SUCCEENS, GO T0 STEP 2,
4) IF THERE 1S NO PREVIQUS ELEMENT» GG TO STEP 5. IF
THERE 18 A PREVIOUS ELEMENT, TRY TO EXTEND IT TO MATCH A LONGER
STRING (pNLY ARBITRARY AND BALANCED STRING VARIABLES CAN BE

®©@ ¢ ©6 6 6 6 6 6 6606 0 06 06 0 06 0 0 0 0 0 ©
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1762000
1743000
1764000

1765000

1766000
1767000

- 1768000

1769000
1770000
1771000

1772000
1773000
21774000

1775000
1776000

1777000
1778000
1779000

1780000

1781000
1782000

1783000
1784000
1785000
1786000

1787000
1788000
1789000

1790000
oirerooo
Coaresoon

1793000
1794000

1795000
1796000

ATRT000. e

1798000

1799000
1800000

..1801000
.. 1802000
'18Q3000'”

1804000

1805000

1806000
1807000

1808000
1809000
1810000

1811000
1812000
1813000

1817000
1818000

EXTENDED Y IF THIS SUCCEEDS, GO BACK TO STEP 3 AND TRY TO RE=MATCH

THE CURRENT ELEMENT. IF THE EXTENSION CANT BE MADEs GO TO STEP 4,
5) IF THE PATTERN IS ANCHQORED, THE PATTERN MATCH FATLS, IF IT IS
NOT ANCHORED, THEN TRY TO FIND ANOTHER MATCH FOR THE FIRST ELEMENT
STARTING AT A LATER CHARACTERe IF THIS CANT BE DONE, THa MATCH
FAILSe IF IT CAN BE DONEs GO TO STEP 2,
6) IF THE [ AST PATTERN ELEMENT IS AN ARBITRARY VARIABLE; EXTEND IT

TO0 INCLUDE THE REST OF THE STRING REFERENCE. THE PATTERN MATCH

HAS SUCCEEDED» AND THE ASSIGNMENT TO THE STRING VARIABLE NAMES

~CAN BE MADE,

¥SEcTION 7
YLPAGE 1
7. GO=To PARTS’ LABELS,

: <GO TU PART> ;f“ =r= <GO=TO0 DELIMITER> <GO~TOS>
<GO=T0 DELIMITER> ::= <BLANKS> 7 B ‘
EE R :
<GO=T10S> 1= <UNCONDITIONAL GO=TO>
$i= <SYCCESS gO=TO>
itz <FAILURE GO=TO>
i3=  <SUCCESS GO=TO> <FAILURE GO=T(0>
e ti= <FAILURE GO=TO> <SUCCESS GO=To>
<UNCONDITIONAL GO=TJ> 33= ( <LABEL EXPR> )
<SUCCESS GO=TO> $t= S( <LABEL EXPR> )
<FATLURE GO=~70> 3= F( <LABEL EXPR> )
<LABEL EXPR> it= <RESERVED LABEL>
o itz <LABEL>
itz <COMPUTED LABEL>
<RESERVED LABEL> $t= END
tt=  RETURN
B 1= FRETURN
r:<GUMPUTEDgLABEL> t1z  §  <ELEMENT>
%CP 10
7, 1 LABELS
ANY INsraucrxom IN A swo&oL PROGRAM CAN BE LABELED, A LABEL Is
A NON=-NULL STRING PRECEDING THE FIRST BLANK OF AN INSTRUCTION, IT

FOLLOWS FROM THIS DEFINITION THAT LABELS CANT CONTAIN BLANKS, IF
THE FIRST CHARACTER OF AN INSTRUCTION IS A BLANKs THE INSTRUCTION
Is UNLABELEDs ASIDE FROM THE SPECIAL CHARACTERS IN COLUMN ONEs THERE

ARE RD QES?RICTIONS ON THE CHARACTERS THAT CAN BE USED IN LABELS.'

ECP 45

o : 7 E.MQIMPLE G0mT0 PARTS,
’ 1815000
1816000

o wwg GD*TQ PART or AN INSTﬂucTION DETERMINES WHICH INSTRULTIUN 18
TO BE EXECUTED NEXTe IF THERE IS NO GO=TO PART, OR IF THE GO=TO
PART DOESNT APPLY WHEN THE INSTRUCTION IS EXECUTEDs THEN THE NEXT
INSTRUCTIUN TO BE EXECUTED IS THE NEXT ONE IN THE PROGRAM.
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1819000

1820000
1821000

01822000 .

~ BRANCHING IN SNOBOL3 CAN BE EITHER UNCONDITIONAL OR CONDITIONED
ON THE SUCCESS OR FAILURE OF THE INSTRUCTION, THE GO=T(Q PART CAN

BE SET OFF BY EITHER A "/" (WHICH MUST BE PRECEDED BY A BLANK) OR BY
A "™, MANY IMPLEMENTATIONS OF SNOBOL3 ONLY USE THE "/", USUALLY

184

1823000

1826000
1827000

mwiﬁaaooqawkw,wwwmw”w.
'1a29000;v.;g~»~~“'"

1&30000"“]@

1831000

1832000
1833000

1838000 W

1839000

18453000

1851000

1857000

1862000

1863000

40000

1858000

_BECAUSE THEIR CHARACTER SETS DONT INCLUDE "s", THE 85500 WILL
1824000

,;lﬁZQQQOM

ACCEPT EITHER DELIMITER,
A SIMPLE GO=TO PART CONSISTS OF A LABEL WITHIN PARENTHEStS.
FUR EXAMPLE S

_ MEANS "Gp TO L,

1) MEANS "IF THE RULE SUCCEEDED, GO TQ X1",
YF(AX)  MEANS "IF THE RULE FAILEDs GO TO Ax".
$SCBY)FCAGAIN) MEANS "IF SUCCEEDEDs GO TO BYs OTHERWISE GO

TG AGAINT,
/FEISCBACK)  MEANS "IF FAILED» GO TO E» OTHERWISE GO TO BACK"
_ MEANS "IF. SUCCEEDEDs GO TO BLXGQ"™.
”7MEANS "GD TO A+T$" ;

A ALLQws’THE USER TO OMIT THE "$" OR "F* ON THé'sécQNo PART
WHEN RDTH SUCCESS AND FAILURE EXITS ARE USED. THUS

 MEANS  $SCAIF(B)
MEANS  /F(L1IS(L2)

)(BY

RE ARE ;w“RESTRICTIONS UN LABELS THAT CAN BE USED IN A stPLE
PART. THESE VARY FROM ONE IMPLEMENTATION TO ANOTHERS ON THE

B5500 THEY ARE?

 CHARACTER MUST BE A LETTER OR A DIGIT.v
NTxCGNTAIN PARENTHESES- ' o

LESs THC FDLLDNING LABEL?: THOUGH VALID LABELS: CANT BE
USED IN SIMPLE GO=TO PARTS:

___THERE ARE THREE "RESERVED LABELS" THAT CAN BE USED IN SIMPLE

SE ARE NOT REALLY LABELS: | BUT RATHER - COMMANDS
FRT‘IN ACTIONS. THEY ARE:

. _18s7000 .

1868000
1869000
1870000

1871000

1872000
1873000
1874000
1875000

END CAU%FS THE PROGRAM T0 BE TERMINATED NGRMALLY.
RETURN  cAUSES A RETURN FROM THE LAST PROGRAMMER=DEFINED FUNCTION

WHICH WAS CALLED. THE RETURN IS SUCCESSFUL.

FRETURN CAUSES A RETURN ALSO, BUT THE FUNCTION FAILS,

A RROGRAM CAN USE RETURN ANC FRETURN AS LABELS, BUT THEY CANT BE
TRANSFERED TO BY A SIMPLE GU=T03 A COMPUTED GU=~TO MUST BE USED,
IF THE PROGRAMMER DUESNT DEFINE THESE LABELS» THE COMPILER WILL

® ¢ & & ¢ © o © © © o © o © o © © o o & a ~
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1876000

1877000
1876000

.1879000

1881000

1882000

1883000
1884000
1885000

- 1886000

1887000

1888000
7 1889000

1890000
1891000

iB92000
... 1893000
.ABe8000.

1895000
1896000

1901000
1902000

...1903000
~ loob4000
: H,19osooa;

1967000

1908000
1909000

1910000
1911000
1912000
1913000
1914000
19]5000

11918000 -

1919000
1920000
1921000

1922000
1923000

1924000

1925000

1926000

1927000
1928000

1929000
1930000

DEFINE THEM AS FOLLOWSS

RETURN $CRETURN)

. FRETURN _ 3 (FRETURN)
aBBOpOO

gbb@E§““MMWHWM

Toelhe COMPUTED GO=TOS,

A PROGRAM CAN COMPUTE THE LABEL THAT AN INSTRUCTION IS TO TRANSFER
TO BY USING A CONSTRUCT THAT LOOKS EXACTLY LIKE INDIRECTION INSTEAD

OF A LABEL IN A GO=T0 PART. THE VALUE OF THE EXPRESSION FOLLOWING

THE "8" IS THE LABEL TRANSFERED TO,., FOR EXAMPLEs IF X = "1" AND
Y = "AL", THEN:

o, 1897000
1898000
1899000

1900000 7

T/&(&(wA" X3y MEANS /S(A1)
sELSY) :  MEANS 3F(AL)Y
1SC8(X va}rcscv X)) MEANS $SCLAL)IFCALL)
SCSC"M™ X " " SIZECY))) MEANS $(M1,2)
,%C? 15 : L
E&RORS IN GO Tc PARTS
THERE ARE TW0O FATAL ERRORS THAT CAN OCCUR IN A GO=TO PART, IF
A PROGRAM ATTEwPTS To TRANSFER TQ A LABEL THAT ISNT DEFINEDs THE

PROGRAM Is TERMINATED ABNORMALLY WITH A MESSAGE GIVING THE ERROR:v

HE STATEMENT NQMBER: "AND THE ERRONEQUS ‘LABEL o
1F A CDMPUTEQ GD-TG CONTAINS A FUNCTION CALL» AND THE FUNCTIGN

FAILS» THE PROGRAM IS AGAIN TERMINAYED ABNORMALLY» AND A MESSAGE

IS PRINTED SAYING ThAT THE GO=TO PART FAILED, GIVING THE STATEMENT

NUMBER, , .
or COURSF’-IF THE USER I8 USING DEBUG MODE» THE PROGRAM WILL NOT

BE TFRMINATED; INSTEAD» THE ERROR MESSAGES WILL BE PRINTED ON THE

LINﬁ PRIMTER AND TELETYPE AND THE PROGRAM WILL BE SUSPENDED.

8, FAILURE.

AN EXTREMELY IMPORTANT CONCEPT IN SNOBOL IS THAT OF "FAILURE",
A SNOBOL INSTRUCTION CAN BE VIEWED AS A COMMAND TO ATTEMPT CERTAIN

ACTIONSS IF THE INSTRUCTION CANT BE CARRIED OUT» IT IS TERMINATED

AT THE POINT WHfRF IT HAS TO BE STOPPED, THE GO=TO PART OF AN INST=
RUCTION PROVIDEs THE PROGRAMMER WITH A WAY TO BRANCH ON THE SUCCESS
OR FAILURE OF THE INSTRUCTION, MOST BRANCHING IN SNOBOL PROGRAMS

IS DONE THIS wAy; THE QTHER METHOD (COMPUTING THE LABEL OF THE

NEXT INSTRUCTION) IS USUALLY RATHER RARE,

1T SHOULD BE EMPHASIZED THAT FAILURE CAN OCCUR AT VIRTUALLY ANY
PART oF AN INSTRUCTIBN» AND WHEN FAILURE DCCURS, THE INSTRUCTION
TERMINATES IMMEDIATELY AND THE FAILURE EXIT CIF ONE EXISTS) IS TAKEN.

1931000
1932000

THERE ARE TWO RATHER VITAL POINTS NECESSARY TO SUCCESSFUL USE OF
FAILURE: WHAT CAUSES FAILUREs AND WHAT WILL BE LEFT UNDONE WHEN
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1933000

1934000
1935000

1936000

AN

INSTRUCTION FAILS AT A PARTICULAR POINT,

1937000 %CP 18
1938000 841. CAUSES OF FAILURE,

1939000

1940000 THE FOLLOWING CONDITIONS CAUSE FAILURE OF AN INSTRUCTION:

1941000
1942000

,.1943000
- 1944000
1945000

1946000
1947000

1948000

1949000
1950000

1951000

1952000
1953000

1954000

1955000
1956000 0 o
~-1@§7000,¢W;;;ﬁur”

1958000

1)
2)
3)

4)

5)

FATLURE OF THE PATTERN MATCH, .
FUNCTION FAILURE, INTRINSIC FUNGCTIONS FAIL WHEN THEIR DESCRIPTIONS
SAY THEy SHOULD (ASSUMING NO BUGS); PROGRAM=DEFINED FUNCTIONS

FATL WHEN THEY USE FRETURN IN A GO=TQ PART,

FATLURE OF ARITHMET THERE ARE SEVERAL REASONS FOR THIS:
NON=NUMERIC ARGUMENTS: VALUES TOOQ BIG FOR THE HARDWARE TO HANDLE;

_DIVISION BY ZERO» DIVISIQN WITH INTEGER MODE THAT GIVES A

~ NON=ZERO REMAINDER,
1/0 FAILS WHEN THE OPERATION CANT BE COMPLETED. FOR FILESs THIS

MEANS END-OF~FILE OR PARITY ERRORSe FOR TELETYPESs FAILURE IS

CAUSED BY EXCEEDING THE WAIT TIME OR USING THE BREAK KEY DURING
QUTPUT, OR FOR vARIOUS ABNORMAL CONDITIONS.

A FIXED=LENGTH VARTABLE FAILS DURING EVALUATION IF ITS L&NGTH
1S NON= NUMEHIC 0OR NEGATIVEo

1959000 %cP 25
8 Za‘GRDER OF EXECUTIDN.

1960000
*919axgao
1963000

1964000
1965000
1966000

1971000
1972000
1973000

1974000

Wi
R N

IT

IN DRDER TO KNOW HOW MUCH WILL BE DONE WHEN AN INSTRUCTIUN FAILS,
1S NECESSARY TO KNOW THE EXACT ORDER IN WHICH AN INSTRUCTION IS

EXECUTEDs THE RULES GOVERNING THE QRDER OF EXECUTION ARE!

1967000

1968000

1969000
1970000

4y

5y

1975000

1978000

1977000
1978000

© 19790007

1980000

1981000
1982000

1983000

1984000
1985000

1986000
1987000
1988000
1989000

6)
7).
8)

ALL _EXPRESSIONS ARE EVALUATED FROM LEFT TQ RIGHT, FUNCTIONS ARE

CALLED AS SOON AS ALL PARAMETERS HAVE BEEN EVALUATED., ARITHMETIC

OPERATORS ARE APPLIED AS SOON AS BOTH OPERANDS HAVE BEEN EVALUATED,

THE STRING REFERENCE Is THE FIRST PART OF A RULE THAT IS EVALUATED.

AFTER THE STRING REFERENCEs THE PATTERN IS EVALUATED FROM LEFT TO

RIGHTs NAMES OF STRING yARIABLES ARE EVALUATED WHEN THE STRING VAR=

IABLE 1S ENCOUNTERED,
AFTER THE PATTERN 1S EVALUATED, THE PATTERN MATCH TAKES PLACE.
AFTER THE PATTERN MATCH, STRING VARIABLES C(IF ANY) ARE ASSIGNED

CTHEIR MATCHING SUBSTRINGS AS NEW VALUES, FAILURE CAN OCCUR HERE

IF A STRING VARIABLE NAME IS AN QUTPUT STRING» AND THE OUTPUT

OPERATION FAILS.
THE REPLACEMENT PART C(IF ONE EXISTS) IS THEN EVALUATED.

THE REPLACEMENT OF THE MATCHED SUBSTRING THEN OCCURS.

LASTLY, THE APPROPRIATE PART OF THE GO=TO PART IS EVALUATED, AND THE
PROGRAM TRANSFERS TO THE NEXT INSTRUCTION, FAILURE OF A GO=TO PART
IS A FATAL ERROR.

#SECTION 9
RPAGE 1

9

INTRINSIC FUNCTIONS,
THIS SECTION DESCRIBES THE FUNCTIONS THAT ARE PRE=DEFINED BY THE

® © ¢ & o6 & o © o6 o 6 ¢ & o o 6 6 5 o 06 0 ~
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1990000
1991000

1992000

1993000

1994000
1995000

1996000

1997000
1998000

1999000

2000000

2001000
2002000

2003000
2004000
2005000

2006000
2007000
2008000

2009000
2010000

2011000
2012000
- 2013000
2014000

2015000
2016000

2017000

..2018000

2019000

_”?9?9909;%,
2021000

2022000
2023000

2024000
12025000
2026000

2027000
- 2028000

2029000
2030000
-;2031ooo'~;
2032000
2033000

2034000

.......2035000
2036000
2037000

2038000

2039000
2040000

2046000

BSSOO‘SNOBDLB SYSTEM., OF COURSEs THE NAMES OF THESE FUNCTIONS ARE IN

NO SENSE "RESERVED"™» AND A PROGRAM CAN RE=DEFINE ANY OF THEM IF THE
USER WISHES TO USE THEIR NAMES FOR HIS QWN FUNCTIONS. THE FUNCTIONS

ARE LISTED IN ALPHABETICAL ORDERS

%CP 8 : o

ANCHOR(N) WHEN USED TN A PATTERNs CAUSES THE PATTERN TU "ANCHORED"
AT CHARACTER N« THAT IS, THE FIRST PATTERN ELEMENT MUST MATCH
A SUBSTRING THAT STARTS AFTER AN INITIAL SUBSTRING OF N CHARACTERS,
THE USUAL FORMs ANCHOR()» THEREFQRE FORCES THE PATTERN TO MATCH AN
INITIAL SUBSTRINGs, N MyusT BE A NON=NEGATIVE INTEGER, QR ANCHOR(N)
WILL FAIL. ;NOTE THAT MOST IMPLEMENTATIONS OF SNOBOL3 pO NOT HAVE
A PARAMETER FOR ANCHOR(); IF A PRUGRAM Is 71O BE ysED 0N uTHER
SYSTEMS» THE PARAMETER SHOULD NEVER BE USED.,

mCP 17 G ‘
ASSIGN(A B) Is A SPECIAL FASTs "EFFICIENT® ASSIGNMENT FUNCTION THAT

TAKES SPECIAL ADVANTAGE oF THE B5500 STRING REPRESENTATION. THIS
FUNCTION CAN GENERALLY BE ASSUMED TO BE LACKING IN OTHER VERSIONS
QF SNOBULB.V ITvIS EQUIVALENT T0Q THE FOLLOWING TWp STATEMENTS:

é,

A ‘ ;
B e

NO CHECKING OF PARAMETERS IS DONE, INCLUDING CHECKING FOR QUTPUT USE,

~ (CHECKS FOR INPUT USE UCCUR BEFQRE THE FUNCTION IS CALLED» SO THEY
 WILL NOT BE SUPPRESSED,) THE FUNCTION SIMPLY MOVES POINTERS AROUND

- IF EITHER PARAMETER IS A LITERALs THE VALUE oF THAT LITERAL WILL BE
DESTROYED (THROUGHOUT THE PROGRAM)==_ ITERALS SHOULD NEVER EVER EVER
BE USED AS PARAMETERS TO ASSIGNCjs aALSOs ALTHOUGH B CAN BE OMITTED
(I7 WwILL THEN BE AssUMED NULL), A MUST BE PRESENT» OR THE FUNCTION

UWILL FAIL.;_ : ' : :

CALLF(FsP1,P2,P3s00¢) CALLS THE FUNCTION NAMED BY Fs» WITH PARAMETERS

Pls» pP2» P3s ETCs CALLF RETURNS THE VALUE RETURNED BY THIS FUNCTIONS

OR. FAILS IF THE FUNCTION FAILS. F CAN NAME ANY FUNCTIONs INTRINSIC
'OR PROGRAM'DEFINLD. FOR EXAMPLE:

CALLFC"FX"r s "1 AL) MEANS  FX(Bs™1"sAL)
CALLF("SIZE",B) MEANS SIZE(R)
CALLF(”CALLF" "MODE™, " INTEGER™) MEANS MODE (" [NTEGER")

IF THE FUNCTION IS UNDEFINEDs AN ABNORMAL TERMINATION WILL OCCUR AS
WITH ALL MTHER UNDEFINED FUNCTION CALLS.

2041000

2042000

2043000

... 2044000
2045000

%CP ?aﬁTi , , :

CLEARC) 7 , o
THIS rumcrzmm SETS ALL STRINGS TO NULL. THIS IS ONLY
DONE TO THE TOP VALUE ON A PUSH=DOWN STACKs S0 VALUES THAT

WITHOUT LOOKING AT WHAT THEY POINT TO. NOTE THE FOLLOWING WARNINGSz 

 IF CALLF IS BEING TRACED, NO OUTPUT WILL APPEAR AT ITS RETURN., IT IS
NECESSARY 10 TRACE THE FUNCTION BEING CALLED TO GET THE RETURN VALUE,




o o o o

14121

Moore Business Forms, Inc. sv

® & & o

2047000  HAVE BEEN PUSHED DOWN WILL NOT BE LOST. AS AN EXAMPLE OF ITS USEs
2048000 THE FOLLOWING FUNCTION CLEARS ALL STRINGS EXCEPT THOSE WHOSE NAMES
2049000 ARE ON A CERTAIN LIST (WHICH IS THEN CALCULATED BY THE PROGRAM,

...205%0000  OF COURSE):

2051000

2052000 Frkkhkkkkkkkhkhxk :

2053000 =DEFINE  "RESETCL)I"» s"A" e
2054000 * L IS A LIST OF NAMES OF VARIABLES. THE NAMES ARE SEPARATED BY

2055000 * SEMICOLONS ("3")» AND L SHOULD END WITH A SEMICOLON, ALL THE
S 2056000 + VARIABLES LISTED IN L ARE PUSHED» EVERYTHING IS SET NULL» AND
' 'fQ ?O370001%; F RIABLES ARF THEN POPPED TO THEIR FORMER VALUES.
Vfaosaoooﬁ#?FOR EXAMPLEs RESETC("ALPHASRESULTSSMEM;™) WILL SET EVERYTHING TO
2059000 * NULL EXCE.TfFQR ALPHA, RESULTS» AND MEM, NUOTE THAT THE STRINGS

2060000 * RESETs Ls AND N WILL ALSO BE SAVED,
2061000 RESET PUSH(LsL)
,,zoéaooofw_;__M,M,”_

o

:F(RESET2)
P (RESET1Y

2066000 RESETB L. RN gy = tF(RETURN)
2067000 POPCSN) t(RESET3)

www2068000gft*tfﬁt?ttt*it*** :

2072000 %CP 24 ‘

2073000 CLOSE(F,V) CLOSES THE FILE ASSOCIATED WITH THE I/0 STRING $F, IN
”waoraooo_‘ CTHE M R INDICATED BY v. CLOSE FAILS IF $F IS NOT A FILE I/O
 NT ONE OF THE VALUES LISTED BELOW.~

2077000  ns CLOSES THE FILE AND SAVES THE I/0 UNIT FOR THE PRGGRAM.
2078000 DySK FILES CREATED BY THE PRUOGRAM ARE LOST; OTHER DSK FILES
2079000 REMAIN ON THE DISKs. TAPES ARE REWOUND AND THE OPERATOR IS

wuuaoaoooo, TOLD TO REMOVE AND SAVE THEM,

2081000 ‘ ES AND LOCKS THE FILE. DISK FILES CREATED BY THE

~ PROGRAM ARE ENTERED IN THE DISK DIRECTURYs AND ARE SAVED.

2083000  TAPES ARE REWOUND AND LOCKED (THE UNIT IS "NOT READY" UNTIL
2084000 THE OPERATOR READIES IT).

2085000 "RELEASE"™ CLNSES THE FILE AND RELEASES THE UNIT AND ALL BUFFER
2086000 AREAS TO THE SYSTEM. TAPES ARE REWOUND AND MARKED AS SCRATCH,
1* iy $ CREATED BY THE PROGRAM ARE LOST,

SES» PURGESs AND RELEASES THE FILE. DISK FILES ARE

2089000 REM FROM THE DIRECTORY IF THEIR SECURITY STATUS ALLOWS
2090000 THE USER Tn PURGE THEMs (IF HE CANT» THE MCP WILL KILL THE

2091000 PROGRAM,)

2092000 "4 I8 USED ONLY WITH TAPE FILES. FOR INPUT FILES» THE END=OF=FILE

2094000

L o JUST BEYONL ;GR OUTPUT FILEJ: AN ENQnUF*FILE IS wRITTgN,
. 2095000 Iy EITHER CASE» THE TAPE IS NOT REWOUND AND REMAINS UNDER
2096000 CONTROL OfF THE PROGRAM,
2097000
2098000

2099000 %CP 12
o 2100000 COPY(S»,nN) RETURNS A STRING CONSISTING OF N COPIES OF S, FAILURE
e 2101000 OCCURS IF N |5 NUN=NUMERIC OrR NEGATIVE. THIS FUNCTION IS QUITE
2102000 USFFUL AS AN AID TO FORMATTING QUTPUT. FOR EXAMPLE?S
2103000

® ¢ ¢ & & 6 o & 6 » & & & o o o & 5 & o o
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2104000

2105000
2106000

2111000
2112000

2113000

2114000
2115000
2316000

2117000
2118000

-:éiéﬁﬂboff 

PRINT € COPY(™ m,m1Q0w=STZECAY) A  $F(TOOBIG)
WILL PRINT A RIGHT=JUSTIFIED IN A 10=CHARACTER FIELD.,

...eloro00
2108000

2109000
2110000

XePiy : _
DATEC) RETURNS THE CURRENT DATE IN THE FORM:

MMZDD/YY

£CP 25

0 DEFINE(A,B C) . CREATES A PROGRAM™DEFINED FUNCTION AT RUN= TIM&.

‘TFRS DESCRIBE THE FUNCTIDN AS FDLLOWS‘ s

!
I
i
i
§
i
i

- 530007

2134000 . SE
2135000

2136000
2137000

Bi5B666T

2139000

2140000
2141000

2142000

,2143000_4,

5147000 3

'f;ZIEZQQQL@QWA”; THE "FUNCTION PRGTOTYPE" " WHICH GIVES THE FUNCTION NAMi
2123000 AND TS FORMAL PARAMETERS IN THE FORM$
2124000
. 2125000 <F NNAME>( <PARAMS> )
oo2126000 o ' N '
2127000 . WHERE <FCT NAME> 1s THE FUNCTION NAME: AND <PARAM&> Is
2128000 THE LIST OF FURMAT PARAMETERS (POSSIBLY NULL) SEPARATED BY
2129000 COMMAS .
2130000 8 CONTAINS A LABEL WHICH IS5 THE ENTRY POINT FOR THE FUNCTION,.
2131000 _IF B IS NuLLs THE ENrRY PUINT IS TAKEN 10 SPELLED THE SAME
A5 <FCT NAME>,

INTAINS _"Isr aF LOCAL VARIABLES FOR THE FUNCTIUN, IF-ANY,
PARATED BY LOMMAS : _

SEE THE DESCRIPTIONS OF FUNCTION CODE AND CALLS FOR FURTHER INFO
ON PROGRAM-DEFINED FUNCTIONS. SOME EXAMPLES OF CALLS OF DEFINEC):

vf',DﬁFINEC"M(AB’AC)" "Ml“ "VpXY:ALPH")
 DEFINE("MAXCA,B)™)
DEFINEC"MIN(MINSXI™)
CDEFINEC"FCTCIM,,"X")
, kQEFINF("MRGE(LA LB)" "MRGENTRY" "L1pL2:L3")

2148000 DETACH(S»T) TURNS OFF ANY I/0 USE OF THE OBJECT NAMED BY S (A STRING
2149000 NAME, FUNCTION, OR LABEL)s THE TYPE OF THE OBJECT Is INDICATED
T § 21500ooff*va THE FIRST CHARACT&R OF T AS pOLLOwWS:
2151000 _
i 2152000 g;"s"AMhANs THAT S NAMES A STRINGa
2153000 "E" MEANS THAT S NAMES A FUNCTION,
2154000 "™ MEANS THAT s CONTAINS A LABEL,
R ....2133000 |
’ 2156000 IF i T NULLs "S"™ IS ASSUMED», SINCE THE MOST COMMON USE OF THIS
2157000  FUNCTION IS TO TURN OFF TRACING. FOR EXAMPLEs TO TERMINATE ANY
2158000 . 1/0 USE OF THE STRING ALPHA, EITHER DETACHC"ALPHA") OR DETACH(C
2159000 "ALPHA","S™) WOULD WORK,
2160000




AT

fnc. sv

® & o o 0 o

Nocre Business Forins,

® © & 6 o © o o o o o o o

e

i

Zagsn
, ;
k. A

f
b

i
|
|

?
|
1
i

§
¢
i
$

3

2161000

2162000
2163000

2164000
2165000
2166000

2167000
2168000
2169000

2170000
. 2171000

2172000
2173000

2174000
2175000
2176000

2180000
2181000

2186000
2187000
2188000

219000
2190000
2191000

2192000
2193000
2194000

2195000
2196000
2197000
2198000

2199000
2200000

2201000
2202000
2203000

2204000
2205000

..2206000
2207000

2208000

2209000

2210000
2211000

.. 2212000

2213000
2214000
2215000
2216000
2217000

xCP 5 ,
DUMP() CAUSES A DUMP OF ALL STRINGS AND LARELS IN USE TO BE PRINTED
ON THE LINE PRINTER FILEs PRINT, = THE QUTPUT 1S IN THE SAME
- FORM AS THAT USED FOR TRACINGs FOR EACH STRING», ITS NAME AND
CURRENT VALUE IS PRINTED. FOR EACH LABEL, THE NUMBER OF TIMES
IT HAS BEEN EXECUTED IS GIVEN.

Kcp 2

EOF(S) SUCCFEDS IF $5 IS A FILE 1/0 STRING AND THE LAST 1/0 OPERATION

ON THAT FILE FAILED DUE 71O AN END=COF=FILE.

2177000
2178000

_ %CP 2
2179000

«EQCA,B) SUCCEEDS IF A AND B ARE BOTH NUMERIC AND REPRESENT.

THE SAME INTEGER.

;2132000.;__
2183000
. 2184000
2185000

¥cp 2

:EQJALSCAxB) SUCCEEDS IF A AND B HAVE THE SAME STRINGS AS VALUES.,

1T €AN BE DEFINED [N SNOBOL AS:

.. A B PF(FRETURN)
B A F(FRETURN)SCRETURN)

ECP 15
EXECUTE(S) "EXECUTES™ THE STRING Se AT PRESENT» THIS FUNCTION IS
RATHER LIMIT&ﬁ: ANp WORKS FOR THE FOLLOWING CASES ONLY:

1) S Is AN 1/0 sTRING TO A FILE, THE FILE IS GIVEN TO THE MCP
TO EXECUTE. THIS IS THE SAME AS THE ®"ZIP WITH <FILE PART>"
CONSTRUCT OF ALGOL. FOR DETAILS OF FILE ORGANIZATION AND

 USE 0oF CONTROL CARDS IN THE FILE» SEE THE ALGOL MANUAL.

ZQIG,STARTS WITH A "=", THE VALUE IS PASSED TO THE SNOBOL CUNTRUL

~ CaRD ROUTINE» AND INTERPRETED AS A CONTROL CARD., MOST OF

 THE CONTROL CARDS ARE RATHER USELESS DURING EXECUTIONs BUT

A FEW (LIKE =COMPILE ANp =LIBRARY) cAN AT TIMES BE USEFUL,

3) S STARTS wITH "2?v. THE VALUE OF S IS PASSED TQ THE MCP AS
AN MCP CONTROL CARD, EXECUTE() THEN RETURNSs AND THE MCP

. ;GIVES NO INDICATION WHAT IT DID WITH THE CARD. THE STRING
fSHGULD ALWAYS END WITH ";ENDo"

ACP 42
FILLCFsMFIDsFINsUNITSDATESREEL2CYCLE) ALTERS CERTAIN McP INFORMATION
ASSOCIATED WITH THE 1/0 STRING $Fe THIS FUNCTION IS USUALLY
A NO=0OP 1F THE FILE IS OPEN (WHEN THE MCP WILL ALLOW CHANGES
T AN OPEN FILE 1S VERY UNCILEAR)s IF $F IS NOT AN I/0 STRING TO
A FILE» FILLC) WILL FAIL. IF ANY OF THE OTHER PARAMETERS IS NULL»

® ¢ & & & 6 & ¢ © o © o o o & © o © o o a ~
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2218000
2219000
2220000
2221000
2222000
2?23000
2225000
2226000
2227000
2228000
2229000
2230000

2231000

2232000

. .2233000
2234000
2235000
2236000 . o
REFL IS THE REEL NUMBER, FOR MULTI=REEL TAPES.

2237000
2238000

2239000
2240000

2241000
2242000

2243000
2244000

_.2245000
2246000
2247000
2248000
2249000

2250000
2251000

2252000
2253000

2254000

“ 5535000

2256000

_.....2257000
. 2258000
L 225%9000

2262000

2263000
T e

- pe2ésco0
2268000 .

2267000
2268000

_egesooo
. ggroooo
g2ri000
2272000 0 L
2273000

2274000

2260000
2261000

THEN THE INFORMATION ASSOCIATED WITH THAT PARAMETER [S NOT ALTERED.
NON=NULL PARAMETERS wILL CAUSE THEIR ASSOCIATED QUANTITIES TO BE
ASSIGNED THE VALUE OF THE PARAMETER. THE MEANINGS OF THE PARAMETERS

_ARE AS FOLLDW&-

MEID IS THE WMULT T FILF I.0e" OF THE FILE; THAT 1S, IT IS THE FIRST
HALF OF THE FILE NAME, FOR SINGLE=NAME CARD READER FILESs MFID
IS 0000000, IF SIZE(MFID) > n7n, ONLY THE FIRST SEVEN
CHARACTERS WILL BE USED. '

FID IS THE "FILE I.Ds"™ OF THE FILE==THE LAST HALF OF ITS NAME.

UNIT Is AN INTEGER DESCRIBING THE I/Q0 DEVICE. THE VALID UNIT
NUMBERS ARE GIVEN IN TABLE 9.1, NOTE THAT FOR INPUT FILESs THE
ONLY DISTINCTION THE PROGRAM NEED MAKE Is BETWEEN DISK FILES
AND NON=pISK FILES, THUSs IF UNIT = "0 ANpD THE FILE IS ON
A MAGNETIC TAPE, THE PROGRAM wILL FIND IT CORRECTLY, FOR OUTPUT
FILESs HOWEVERs 1T IS IMPORTANT TO GET THE RIGHT INTEGER,

"L«oAra,xs,rHEruATE ASSOCIATED WITH THE FILE (NORMALLY ONLY USED WITH

TAPES)s TWO FORMS CAN BE USEDs MM/DD/YY OR YYDDD (WHICH IS
HQW IT IS STORED IN A FILE LAREL),

CYCLE IS THE CYCLE NUMBER» USED WHEN SEVERAL TAPES HAVE THE SAME
, NAME AND DATE.

~ FOR EXAMPLE’ TD ASSIGN THE 1/0 STRING CARD TO THE DISK FILE
 SMITH/CRD3s THE PROGRAM WOULD USE:®

FILLCYCARD™»"SMITH","CRD3"»"12")

TO GIV& THE FILE NEWDISK THE NAME GEG/CALIBR: YUU COuLD UsE:

FILL("NEWDISK" "Ghﬁ" *CALIBR™)

NOTE THAT THE UNIT NEED NOT BE USED HERES IT IS ONLY NEEDED wWHEN A
DIFFERENT 1/0 DEVICE IS DESIRED THAN WAS USED THE LAST TIME THE FILE
WAS OPENEDe FOR ANQTHER EXAMPLE, TD ASSIGN THE FILE READ TO THE
CARD READER FILE INPT’ THE FOLLOWING WOULD WORK?®

FILL("RFAD" "0000000" "INPT" "0")

‘ijABLEf9.1.
UNIT DESCRIPTION

CARD READER/PUNCH
~ LINE PRINTER (NO BACK=UP)
. LABELED MAGNETIC TAPE
UNUSED
LINE PRINTER OR TAPE BACK=yP
LABELED "DESIGNATED™ FILE ()
 PRINTER BACK=UP TAPE
 UNLABELED "DESIGNATED" FILE €2)
 UNLABELED PAPER TAPE
UNLABELED MAGNETIC TAPE
RANDOM DISK FILE

n b s
DO BN U E WO

® © © © © © © © © 6 © © © o o 0 0 o 0 0 0 o
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2284000

2288000

2289000

2294000
2295000

2297000

3_42293OOQQ

2296000
?98000ﬁ

Niei e , 2275000 o1 SUPERVISORY PRINTER (SPO)
2276000 12 SERIAL DISK FILE
2277000 13 UPDATE DISK FILE
e ... 2278000 14 DATA COMMUNICATIONS
2279000 B PRINTER BACK=UP DISK
2286000 16  PRINTER BACK=UP TAPE OR DISK
L o 2281000 17 : PRINTER OR BACK=UP DISK
2282000 18 PRINTER OR BACK~UP DISK OR BACK=UP TAPE
2283000 32 SPECIAL FORMS FILE.

.{aez&saoo)ﬁﬁ”“° T
2286000
. ..2287000

%PAGE LR e
QGE(A’B> aUCC DS IF A AND B ARE BOTH NUMERIC AND A

v
o
»

“GT(A»B) SUCCEEDS IF A AND B ARE BOTH NUMERIC AND A > B,

«LE(A,B) SUCCEEDS IF A AND B ARE BOTH NUMERIC AND A < B,

2300000
2301000

LEVEL() RETURNS THE LEVEL OF FUNCTION CALLS WHICH THE PROGRAM
_ THE LEVEL COUNTER STARTS AT 1s INCREASES WHEN
_cALng, AND DECREASES WHEN A FUNCTION RETURNS,

2307000
12308000

. 2309000
2310000

2318000
2319000

Qigglégggfﬁg
2312000
2313000

“~;ga317oa@?ﬁ

ACP 7

LOOKCS,F) DEFINES THE STRING $5 To BE A "NON=READING" INPUT STRING

"ILE ASSUCIATED WITH THE I/0 STRING $F, THIS MEANS THAT
USING $5 AS aN INPUT STRING WILL CAUSE THE "NEXT™ RECORD TO BE
;RaAD FROM THE FILE, Byy THIS RECORD WILL REMAIN IN THE BUFFER,
S0 IT WILL Bg THE NEXT ONgp RpAD, THUSs CONSECUTIVE USES OF $S
WI_L GIVE THE SAME INPUT RECORDe THE SYSTEM DEFINES THE I/0 STRING
LOOK AS: LOOK("LUOK"»"READ™),

JLTCA,B) SUCCEEDS IF A AND B ARE BOTH NUMERIC AND A < B.

2320000

2321000
o : _k,%cp 52
. ..2323000

2322000

2324000
2325000

2327000
2328000
2329000
2330000
2331000

2326000

MODE (VsP) SETh vARIDus GLGBAL SYSTEM FLAGSs AS INDICATEQ BY V,

P IS USUALLY NOT USED» BUT FOR SOME VALUES OF V IT INDICATES A
VALUE TO BE USED WITH THE FLAG. V MUST BE ONE OF THE VALUES
BFLOWs OR MODE() WILL FAIL. THE CURRENTLY RECOGNIZED VALUES
OF V ARF AS FULLUWS: ' '

MODE("ANCHOR",P) CAUSES ALL PATTERNS TO BE ANCHORED AT CHARACTER P,
THAT 1S5, ALL PATTERNS MUST MATCH WITH THE FIRST PATTERN ELEMENT
MATCHING IMMEDIATELY AFTER THE P=TH CHARACTER., FQOR P = "0" (UR

® © © ©6 © ¢ 06 6 0 6 © 5 o5 © 6 6 0 0 0 0 0
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2332000
2333000

2334000

.233%000
2336000 .
2337000

© 2338000

2339000
2340000

2341000
2342000
2343000
2364000

2345000
2346000

. __.2347000
2348000

2349000

2350000

2351000
2352000
2353000

. .2354000
2355000
2356000

2337000
2358000

2359000

2360000

2351000

232000
2363000

2364000
2365000

2366000

12367000

2358000
2369000

2370000

.. .2371000

.:,é¢372000:f‘q3

2373000 @
"“2374000; o

2375000
2376000

2377000
2378000
2379000
2380000

2381000
2382000
2383000

© 23sa000

2385000

2387000
2388000

P ONULL)» THE FATTERN MUST MATCH AN INITIAL SUBSTRINGs NOTE THAT

MOST VERSIONS OF SNOBOL DONT ALLOW THE EXTRA PARAMETER Ps SO
PROGRAMS THAT ARE TO BE RUN ON OTHER SNOBOL SYSTEMS SHOULD
ONLY USE MODE("ANCHOR™), IF P IS NON- NUMERIQ OR NEGATIVE:
CFALLURE DCCURSW

kMODE("UNANCH") OR MODE("LNANCHDR") RETURNS THE PATTERN MATCH MODE

70 IT5 NORMALs UNANCHORED MODE. THAT IS» THE FIRST ELEMENT
OF A PATTERN CAN MATCH STARTING ANYWHERE IN THE STRING REFERENCE,
MODE ("DUMP") CAUSES DUMP() TO BE CALLED WHEN THE PROGRAM TERMINATES,

MODF ¢"ERRDUMP") CAUSES DuUMP () TO BE CALLED IF THE PROGRAM TERMINATES

ABNORMALLY.

MODE("INFORM®") CAUSES WARNING DIAGNOSTIC MESSAGES TO BE PRINTED
WHEN CERTAIN CONDITIONS OCCUR THAT ARE VALID IN SNOBOL BUT ARE
OFTEN SIGNS OF PROGRAM ERRORS WHEN THEY OCCUR. SOME SUCH THINGS
ARE: USING NON*NUMERIC ARGUMENTS TO ARITHMETIC OPERATORS OR
ARITHMETIC FUNCTIONS; INDIRECTION WITH THE NULL STRING AS THE

.~ STRING NAME3 USING POP() TO WIPE OUT THE PUSH=DOWN STACK FOR

A FUNCTIONS FORMAL PARAMETERS OR [OCAL VARIABLES’ USING A
FIXED=LENGTH VARIABLE WITH NON=NUMERIC UR NEGATIVE LENGTH:
FTCe THIS LIST MAY BE EXTENDED IN THE FUTUREs AS MORE SUCH
CONDITIONS ARE BROUGHT TO THE ATTENTIONS OF THE SYSTEM AUTHORS
WHICH CAN EASILY BE CHECKED BY THE SNOBOL INTERPRETER.

. MODEC"SILENCE"™) TERMINATES MUDEC"INFORM"). i
 MODE("DERUG") TURNS ON THE CHECKING FOR DEBUG MDDE. THIS IS

THE INTERACTIVE DEBUGGING TOOL THAT IS PART OF THE INTERPRETER

1T 1S DESCRIBED IN SECTION 11,2,
MODE ("RUN™") TERMINATES DEBUG MDDE; AND TURNS OFF THE ASSUCIATED

LIMIT TESTS.,

“MMDDF("RMUND"} SAYS THAT ALL DIVISION IS TO BE ROUNDED. THAT IS»

1F THE REMAINDER IS 2 t/2 UF THE DIVISDR» THE QUDTIENT IS
INCREASED BY 1.

MDDF("TQUNCATIDN") SAYS THAT DIVISIDN Is 70 BE TRUNCATED'*THE
REMAINDER IS TO BE DISCARDED.

MODE("INTEGER") SAYS THAT DIVISION Is TO FAIL IF THE REMAINDER

1S NOT ZgRO,

l;Mgnrc«uv;R&Low",P) WHERE $P IS A FILE DYTPUT STRINGp SAYS THAT

CIF A STRINa IS WRITTEN THAT I8 LONGER THAN A RECORD, THE
EXTRA CHARACTERS ARE WRITTEN ON THE NEXT RECORD (THIS WILL
BE REPEATED IF THE REMAINING STRING IS STILL TOO LONG),

MQDE("TRUNCATE"»P) CANCELS MpDE("QVERFLOW"2P), THIS MEANS THAT

_ STRINGS THAT ARE TOO LONG FOR ONE RECORD WILL BE TRUNCATED,
AND THE TaIL END WILL NOT BE OUTPUT. THIS IS THE ASSUMED MODE
FOR ALL OuytPUT FILES UNLESS MODEC™OVERFLOW",P) 1S USED.

»NECAsB) SUCGEEDS IF A AND B ARE BOTH NUMERIC AND A % B,

2CP 3
‘aNUM(A) SUCCFEos IF A Is NUMERIC. THAT I8, THE FIRST CHARACTER

MUST BE A DIGIT QR "="; ALL OTHER CHARACTERS MUST BE DIGITS,
THE NULL STRING Is NUMERIC, AS IS wew; BOTH = ZERO,. :

,,aﬁﬁﬁODQ.wwhm‘,.w_MwA,,
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2389000 %CP 34 :
2390000 OPSYN(CA»Bs»T) SETS THE OBJECT (STRING» FUNCTION, LABEL) NAMED

2391000

2392000

2393000
2394000
2395000
2396000
2397000

2398000

2399000

2400000
2401000

2402000
2403000

2404000
2405000
2406000
2407000

2408000
2409000

. 2410000
2411000
2412000
2413000

2414000
2415000

. ..2416000
. 24ji7000
2418000

.. 2419000

2420000
2421000

2422000
2423000

2424000
2425000

2426000
2427000

2428000

2429000

2430000

2431000
2432000

2433000
2434000

2435000 .‘
2436000

2437000

2438000
2439000
2440000

2441000

2442000
2443000
2444000
244%000

BY A TO BE THE SAME AS THE ONE NAMED BY Bs. THE TYPE OF THE

TWO OBJECTS IS GIVEN BY THE FIRST CHARACTER OF T, AS FOLLOWS:

ms™ MEANS THAT A AND B ARE STRING NAMES.
"F" MEANS THAT A AND B ARE FUNCTION NAMES,
" OMEANS THAT A AND B CONTAIN LABELS.

IF T IS NULL» "F" IS ASSUMED=~IN ORDER TO BE COMPATIBLE WITH THE

MANY SNOBOL SYSTEMS THAT ONLY ALLOW THIS FUNCTION TO BE APPLIED
~ TO FUNCTION NAMES. SOME EXAMPLES OF THE USE OF OPSYN() ARE:

"0P¢Y\("XA" "XE","STR") ASSIGNS THE VALUE OF XB 10 XA, AND ALSO

GIVES XA ANY I/0 USE OF XBo

COPSYNC"FL"»"RXA","F") DEFINES THE FUNCTION FL TO BE THE SAME

~AS THE FUNCTIUN RXA CINCLUDING TRACING» IF RXA IS BEING
TRACED)s IF RXA IS UNDEFINEDs, THEN FL 1S ALSO UNDEFINED.,

,kOPSYN("REQG" DO"."LABEL™) DEFINES THE LABEL REDO TO BE THE SAME

INSTRUGTION As DO. ANY INSTRUCTION PREVIOUSLY LABELED REDO
IS LOST UNLESS IT HAS BEEN GIVEN ANOTHER NAME,

f[gNGTE THAT OPSYN ACTS AS AN ASSIGNMENTs NOT A PERMANENT DEFINITION
%0 A FURTHER CHANGE IN ONE OF THE VARIABLES WILL NOT AFFECT
THE DTHERs IF» AFTER THE FIRST EXAMPLE ABOVE», XB WERE ASSIGNED

A NEW VA UEs XA WOULD REMAIN UNALTERED; IF TRACEL("DO") WERE
CALLED, TRACING WOULD BE STARTED FOR DO BUT NOT FOR REDO.

A TRIVIAL EXAMPLt OF THE USE OF OPSYN 1S3

QPSYN(“NULL" "FOUALS")

 wH1CH WILL DEFINE A FUNCTION NULLC) WHICHs WHEN CALLED WITH ONLY

ONE ARGUMENT, WILL SUCCEED IF THE ARGUMENT IS NULLe. THIS MAY
BE DESIRABLE BECAUSE THE MEANING OF NULLC(X) IS A BIT MORE OBVIOQUS

VTHAM THAT QF EQUALS(X).

LCP 16
PAGE(N,F) CAUSES A PAGE=-EJECT TO BE DONE ON THE FILE $F, wHICH
 SHOULD BE A LINE PRINTER FILE, THE EJECTION IS TO "CHANNEL"™ N,

WHICH IS A POSITION SOMEWHERE ON THE PAGE DETERMINED BY A PAPER

TAPE CONTROL: WITHIN THE PRINTERs THE EJECT WILL OCCUR ON THE

NEXT LINE OF QUTPUTs AFTER THE QUTPUT OCCURS. N MUST BE A VALUE
BETWEEN mo" AND "11v; wor AND "1v ARE BOTH THE TOP OF THE NEXT

PAGE. IF F 1S OMITTED» THEN "PRINT™ IS ASSUMED; IF N IS NULL»
THE TDP OF THE PAGE ("1%) WILL BE ASSUMED. THuS», TO SIMPLY DO
A PAGE=EJECT ON THE PRINT FILE» THE FOLLOWING WOULD SUFFICE?

PRINT ¢ PAGE()
ACTUALLY» PAGE() IS A SPECTAL CASE OF THE FUNCTION RECORD()» AND

IS MEANT TO BE USED ONLY WITH LINE PRINTERS (THUS THE RESTRICTION

ON THE RANGE OF N)s» THE SAME EFFECT COuLD BE ACHEIVED BY USING
RECOKD(F»N)» WITH 1 s N S 11,

® 6 6 & o 6 o & o o o o & o & & 6 5 o & o .
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2446000
2447000
2448000

2449000

2450000
2451000
2452000
24593000
2454000

2455000

2456000
2457000

2458000

2459000
2460000
2461000

2462000

2463000

2464000

2465000
2466000

2467000
- 2468000

2469000
2470000

2471000
2472000

2473000
2474000
2475000
2476000
2477000

2478000
2479000

- 2480000
2481000

2482000

2483000

2484000
2485000

2486000

2487000
2488000
2489000

2490000
2491000

2452000

2493000
2494000
2495000

2496000

2497000,

*.2#99000""

. 2500000

ACP 12
POP(S) REMOVES THE TOP UOF THE PUSH=DOWN STACK FOR THE STRING S,
CEVERY STRING NAME IN SNOB0OL CAN BE CONSIDERED A PUSH=DOWN

STACKs WITH THE TOP OF THE STACK THE CURRENT VALUE OF THE
STRING, ONE WARNING: IF THE FORMAL PARAMETERS OR LOCAL VAR~

CIABLES OF A FUNCTION ARE POPPED WITHIN THE FUNCTIONs THE RETURN
FROM THE FUNCTION WILL TRY TO POP THEM AGAIN; THIS CAN CAUSE

SOME GRIEF IF CARE IS NOT TAKEN TO RESTORE THE STACKS TO THEIR
CORRECT "DEPTH™ IN SUCH CASESe IN SUCH A SITUATION» THE RETURN
WOULD NOT ALTER THE STRING CIF THE INFORM FLAG IS ON» A MESSAGE

CWILL BE'PRINT£O~~SEE THE FUNCTION MODEC)). POP(S) WILL FAIL
IF 5 Is NOT A STRING NAME, OR IF § CANT BE POPPED BECAUSE THERE
IS ONLY ONE VALUE IN ITS STACK,

%P8 ' | |
PUSH(S»v) PUSHES THE VALUE Vv ONTO THE PUSH= DOWN STACK FOR S.

IF THIS 1S FOLLOWED BY PCOP(S)» S WILL RETURN TO ITS FORMER
VALUE. PUSH(S,V) WILL FAIL IF S ISNT A NAMED STRING. ALS30,

EACH CALL OF PuSH(¢) REQUIRES ONE MORE ENTRY IN THE SYMBOL

TABLE THKR& 1S KOOM IN THE TABLE FOR SOMEWHAT OVER 4000
SYMROLS (STRINGS» LITERALS», FUNCTIONSs LABELSs TEMPORARY

"STORAGE FOR GROUPINGS» ETCe) AND EXHAUSTING THIS SPACE WILL

CAUSE THE PROGRAM TO DIE ABNORMALLY,

%CP 8
RANF(N) PQQDUCE% A PSEUDG RANDOM NUMBER IN THE RANGE?

1 € JRANFC(N) S N

" THE GENERATOR IS ALWAYS INITIALIZED 70 THE SAME NUMBER, SO

~ THE VALUES RETURNED ARE "PREDICTABLE™ IN THE SENSE THAT REPEATING
A RUN WITH THE SAME VALUES FOR N WILL PRODUCE THE SAME SEQUENCE
OF NUMBERS.,

%CP 10 . = :
RFCORD(F»M) SETS THE "RECQRD POINTER" FQR THE FILE ASSDCIAT&D

WITH $F TO N, $F MUST BE A FILE I/0 STRING} N MUST BE A
NON=NEGATIVE NUMBERs OR RECORDCFsN) WILL FAILs THIS FUNCTION
Is REALLY ONLY USEFUL FOR pDIsK FILES, FOR LINE PRINTER FILES»

CIT 1S THE SAME AS THE FUNCTION PAGE(); FOR OTHER NON=DISK FILES
'RECDRDC) IS A ND=OPs FOR DISK FILES, ySING RECORD(F,N) SAYS
THAT THE NEXT 1/0 OPERATION 1S TO BE ON RECORD N, THE RECORDS
OF A DISK FILE AKE NUMBERED STARTING AT O. IF N IS GREATER THAN

THE NUMBER OF THE LAST RECORD IN THE FILEs THE NEXT I/0 OPERATION

WILL FAIL DUE TO END=OF-FILE.

2502000 RELEASE(A) WwHERE A IS A TELETYPE TERMINAL ADDRESS, REMOVES THE

® ¢ & & & ¢ & & o 6 0 6 o o o & » o o o >
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2503000

2504000
2505000

2506000
2507000
2508000

2509000
2510000
2511000

2512000
7 2513000
| aaeslapoo*"
2515000 e

2516000
2517000

2522000
2523000

2524000
gagsop0.

,f{ﬁ?5)6000@ v,z;,
. 2527000

2528000
2529000

2530000

TELETYPE FROM THE LIST OF TELETYPES ATTACHED TO THE PROGRAM,
FURTHER I/0 ON THIS TELETYPE BECUMES IMPOSSIBLE UNTIL THE PERSON
AT THE TELETYPE RE=ATTACHES HIMSELF. RELEASECA) WILL FAIL IF A
IS NOT A VALIO ADDRESS OR THE TELETYPE IS NOT ATTACHED,

%CP 4

REWIND(F) CAUSES THE FILE ASSOCIATED WITH 8F TO BE REWOUND. THE
FILE REMAINS OPEN» AND I,/0 CAN CONTINUE AS USUAL» STARTING
FROM THE FIRST RECORD OF THE FILEe. FOR DISK FILES» REWINDCF)
IS,FQUIVALENT TG RECORD("O"sF ), :

....2518000 %CP 7. .. ... .
2519000
o 2520000
. 2521000

L i £ RNS THE NUMBER OF RULES EXECUTED AT LEVEL N €2 1)
fsxmca TH ;LAST TIME LEVEL N WAS REACHED,., IF N = "0" (OR NyLL)
THE TOTAL FOR THE ENTIRE PROGRAM 1S RETURNED, IF N & LEVEL()»
THE CURREMT INSTRUCTION IS INCLUDED IN THE TOTALe NOTE THAT IF
RULESENY = "o, THEN LEVEL N HAS NEVER BEEN REACHED. IF N 15
NON=NUMERIC OR NEGATIVEs, RULESIN) WILL FAIL.

%CP 30

SEARCH(FILE) WHERE SFILE IS AN I/0 STRING TO A DISK FILEs, DOES A
SEARCH OF THE DISK DIRECTORY FOR THE FILE. IF IT IS PRESENT,

4 ON OF THE FILE IS RETURNEDe FAILURE OCCURS IF SFILE
1SK FILE, OR IF THE FILE IS NOT IN THE DIRECTORY,

5000 IF THE FILE 15 IN THE DIRECTORY, THE RETURN VALUE IS OF THE

2541000
2542000

25%7000

2248000

"55525:@ooo fr'_
2551000

2552000
2553000

2554000

2555000
2556000
2557000
2558000
2559000

FOLLOWING FURMS

C<MFID> / <FID> & <SECURITY> & <REC SIZE> i <BLCK SIZE> i
-0F PNTR> ' <UPEN COUNT) e

’7THE EXTgRNAL NAMt 0F THE fFILE I8 <MFID>/<FID>c THE SECURITY
STATUS, <SECURITY>, IS A STRING QOF 3 "0"=S QR "1"=S WITH THE
FOLLOWING MEANINGS

IF THE USER CAN ALTER THE SECURITY STATUS DR
gR CAN REMOVE THE FILE,

ND = - [HE USER CAN READ FROM THE FILE.
3Rp = "1" IF THE USER cAN WRITE ON THE FILE.

THE SI1Zf OF THE LOGICAL ANp PHYSIcAL RgcORpS OF THE FILE»s IN
ERS, ARE GIVEN By <REC SIZE> AND <BLCK SI1zE>. <EQF PNTR>
RELATIVE ADDRESS OF THE LAST RECORD OF THE FILE (THAT
1Ss ONE LESS THAN THE NUMBER OF RECORDS IN THE FILE)s <OPEN CouNT>
15 THE NUMBER NF PROGRAMS DOING 1/0 ON THE FILE. NOTE THAT,
UNLIKE ALGOL WHICH DEALS ENTIRELY WITH WQRDS», THE RECQRD SIZE
AND BLOCK SIZE ARE GIVEN TO A SNOBOL PROGRAM IN CHARACTERS,
IF <SECURITY> = "000"» THEN <REC SI1Zg>» <BLCK SIZE>2 ETC.
WILL ALL BE "0".

@ 6 6 & & o o © & & o & o » 5 o 5 » > » o &



141277

® o o 0o 0 3 o

Moore Business Forms, Inc. sv

i g
3‘,;.%
i o
¥ i

1

2560000 SIZECS)kRETQRNS.THE NUMBER OF CHARACTERS IN S. THUS, SIZEC("ABC™) = w3nw,

2561000

2562000
2563000

2565000

- 2566000

§
o i v"f‘} E o
254 & i .
] |
I3 t

i

!

¢
5 !
i
3 3
§
:
§

2567000

2568000

12569000

2570000
2571000
2572000

2573000
2574000

2575000
2576000

2577000
. 2578000

2579000
2580000

2581000
2582000
2583000
. 2584000

2585000
2586000

_...2587000
2588000
- 258R9000 o
‘325’QOQOJ;;;;MW;ﬂMZ; :?:f
2591000

2592000
25932000

2594000

2595000

12596000
2597000

2598000
2599000

2600000
2601000
2602000

2603000

2604000
2605000

5606000
12607000

2608000

2609000
2610000

....2611000
2612000
2613000

2614000

2615000

2616000

,.zséaoﬂcw.w.w,wmw,mw“,

¥CP 13 - ‘
SPACE(FsN) ers A CUUNTER FOR THE FILE AssochTEo WITH SF TD N» SO

THAT EACH 1/pn OPERATION ON THE FILE IS PRECEDED BY SKIPPING N
RECORDS (ON INPUT) OR WRITING N BLANK RECORDS (ON OUTPUT). FOR
LINE PRINTER FILES, N = "1™ IS NORMALs N = "O" CAUSES OVERPRINTING»

N = "2" cAUSES DUUBLE SPACING» ETCe FOR OTHER FILES, A SKIP TO

THE NEXT RECURD 1S PART OF THE I/0 OPERATIONs AND N = "0" IS THE

NORMAL SETTING. SPACECF,N) WILL FAIL IF $F IS NOT AN I/0 STRING

FOR A FILEs OR IF N 1S NON=NUMERIC. FOR EXAMPLES

SPACE("PRINT" "anr)

© WILL CAUSE DOUBLE=SPACING ON THE LINE PRINTER FILE PRINT UNTIL
ANOTHER CALL OF SPACEC) CHANGES THE SPACING,

SUsPEND(N) HAS TWD UbES. IF N IS NON=Nylls IT MysST BE AN INTEGER;

THE PROGRAM WILL BE SUSPENDED FOR N SECONDS AND THEN WILL RESUME
EXECUTION FROM THE FUNCTION CALL, WHICH WILL RETURN A NULL STRING,
IF N £ 0, THE CALL IS A NO=OPs IF N IS NULL (OR MISSING)» THE
PROGRAM IS SUSPENDED AND THE INTERACTIVE DEBUGGING ROUTINE IS

_ACTIVATEQ. SE& SECTION 11‘2 FOR DETAILS,

ZCP 50
STATUSfA’I) GIVES THE STATUS OF ATTACHEp TELETYPES. A IS EITHER

THE ADDRESS OF AN ATTACHED TELETYPE, OR IS NULL» WHICH MEANS

 THAT ALL ATTACHED TELETYPES ARE TO BE CONSIDERED, I IS A NUMBER,

EITH&R nOn QR nits DEPENDING ON THE TYPE OF STATUS STRING DESIRED.

THE MEANINGS OF THE TWO VALUES OF I ARE:

I = "o" IS A "PASSIVE"™ STATUS. THAT ISs» THE STATUS AS OF THE LAST
 HARDWARE INTERRUPT ASSOCIATED WITH THE TELETYPE IS RETURNED.
'TNTERRUPTS OCCUR FOR I,0 OPERATIONS AND FOR STATUS INTERRUGATES,

] = M1" 1S AN "ACTIVE" STATUS, THIS MpANS THAT A HARDWARE STATUS

INTERROGATE 1S PERFORMED, THE MCP STATUS WORD IS UPDATED, AND
THE NEW VALUE IS THE VALUE RETURNED. UNFORTUNATELY, THE MCP

A SO _INTERPRETS AN ACTIVE INTERRQGATE AS A COMMAND TO START
CHARGING THE PROJECT NUMBER OF THE PERSON AT THAT TELETYPE
FoR THE JgB TIME. FprR SINGLE=USER JgBS» THIS HAS Ng EFFECT,

~ BUT FOR MULTI=USER JOBS IT CAN BE RATHER ANNDYING,

THE FORM OF A STATUS STRING FOR A SINGLE TERMINAL IS:

;x{gngfU5>ﬁwv(](PRUJ#>'/ <USER#> 1 <ADDR> 3 <CONDITIONS> )

WkFRE <PRGJ#>/<USER#> 15 THE USERS PROJECT AND IT.Ds NUMBER,

(THIS IS THE SECURITY SYSTEM IN USE AT THE UNIVERSITY OF WISCONSIN;
USERS AT OTHER INSTALLATIONS WILL PRQBABLY HAVE TO ALTER THIS
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2617000

2618000
2619000

. .2620000
2621000

2622000

2623000

2624000
2625000

2626000
2627000
2628000

2629000

2630000
2631000

... ..2632000
©..2633000
2634000

2635000

2636000
2637000

2638000

. 2639000

2640000
2641000

2642000
2643000

wpaéaaooo
'26&0000;
2647000

2648000
2649000

_th2650000

2651000

- 2652000
2653000

2654000
2655000

2656000
2657000
2658000
2659000

2660000
2661000

2662000
2663000

2664000

2665000

2666000
2667000

2668000

2669000
2670000
2671000
2672000

INTRINSIC TO HANOLE THEIR LOCAL ACCOUNTING PROCEDURES,)
<ADDR> IS THE ADDRESS OF THE TELETYPE» AND <CONDITIONS> IS
A STRING OF "O"=5 AND "i"=S WITH THE FOLLOWING MEANINGS?

18T = "1™ IF UNIT IS READY. : , : .
C2ND = "™1" IF UNIT IS READ=READY cI.E.. THERE IS INPUT TO READ).

3RD = M1 IF UNIT IS WRITE=READY (OUTPUT IS POSSIBLE)

4TH = ™" IF WRITE IS IN PROGRESS.

5TH = "1™ IF BREAK KEY USED ON LAST OUTPUT,

6TH = "1" IF HARDWARE DETECTS ABNORMAL CONDITION.

7TH = "1" IF UNIT IS BUSY,

8TH = "1" IF SOME PROGRAM HAS EXCLUSIVE USE OF UNIT,

" MORE CONDITIONS MAY BE ADDED IN THE FUTURE, AS THEY ARE MADE

AVAILABLE BY THE HARDWARE AND BY THE MCP,

CWHEN A IS NULL»s THE STATUS STRINGS 0OF ALL ATTACHED TELETYPES
'»‘13 QETURNED IN THE FGRM'

'-$STATUS>*QSTATUS> <STATUS> ,,. <STATUS>

WITH ONE <STATUS> FOR EACH TELETYPE., IF THERE ARE NO TELETYPES

 ATTACHED, OR IF A IS NON=NULL AND NOT THE ADDRESS OF AN ATTACHED
- TELETYPE, STATUS() WILL FAILe FAILURE ALSO OCCURS IF I ISNT
jNUMERICALLY "O" R "1™ (NULL OR MISSING IS "o™),

ACP 20 '
TIME(A) RETURNS VARIDUS TIMES ASSOCIATED WITH THE PROGRAMs AS FOLLOWS:

TIMEC"C") OR TIMt() RETURNS THE TIME OF DAY IN THE FQORM?
HHEMMEISS

TIMEC"1™) RKTUHﬁS THE ELAPSED TIME SINCE MIDNIGHT IN SIXTIETHS

i ﬂF A SECOND

TIME(”Z"J'RETURNS THE PROGRAMS TOTAL CPU TIME, IN SIXTIETHS CF
A SECOND,

SIXTIETH& OF A SECOND.

_TIMF("B") RETURNS THE PROGRAMS TDTAL I/U CHANNEL TIME, AGAIN IN

TIME("&") RETURNS THE VALUE OF A SIx=BIT TIMER IN THE FORM OF

A SINGLE CHARACTER, THE TIMER USED CHANGES EVERY SIXTIETH OF
A SECONDs WHEN CALLED AT WIDELY SPACED INTERVALS (THAT 1IS»
~ WITH SEVERAL HUNDRED SNOBOL INSTRUCTIONS IN BETWEEN)» IT
BEHAVES MUCH LIKE A RANDOM CHARACTER, e

“CP 2
TRACEF(F1,F2sF 35000 TURNS ON TRACING FQR THE FUNCTIONS NAMED BY

Fi, F2» F3» ETC., SEE SECTION 11,1 FOR DETAILS,

2673000 %CP 2

® © 6 © o © © © © © © © & o o © o © o o o
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2674000

2675000
2676000
2677000
2678000
2679000
2680000
2681000
2682000

..2683000

2684000
2685000

2686000
2687000

2688000

- 2689000
2690000
2691000
2692000

2693000
2694000

2695000

2696000

2697000
2698000

2699000
2700000
2701000

2702000

2703000

2704000
2705000

2706000

2707000
2708000
2709000
2710000
2711000

2712000

2713000
2714000

© 2715000
2716000
2717000

2718000
2719000

2720000

2721000

2722000

2723000
2724000

TRACELCL1sL2s0L3s00s) TURNS ON TRACING FOR THE LABELS CONTAINED IN L1is
L2s I.3s ETC. SEE SECTION 111 FOR DETAILS.

%CP 2
TRACFSCQI’S2y33:o..) TURNS ON TRACIN& FOR THE STRINGS NAMED BY
S1» $2» S3» ETCe SEE SECTION 1l.1 FQR DETAILS,

%CP &
TRIMCS) RETURNS THE VALUE OF S WITH ALL TRAILING BLANKS (IF ANY)
REMOVED, SOME EXAMPLES ARE!

_ TRIM("™ AB ¢ ™) = " AB C"
CTRIMEM o g . "n

TRIMC" xYZ™) "oxyzn"

3CP 3
UNEQL(A»B) SUCCEEDS IF A AND B HAVE DIFFERENT STRINGS AS VALUES.,
THE USER SHOULD COMPARE UNEQLC) WITH THE FUNCTIONS EQUALS() AND

QNE()O ¥

BCP 7 '

USER(A) HAS TWD USESe IF A IS NULL» THE VALUE IS THE ACDRESS OF
THE TgLFTYPE BEING USED FOR I1/0 WITH THE STRING TELETYPE, IF

A IS NON~NULLs IT MUST BE THE ADDRESS OF AN ATTACHED TELETYPE.
THIS TELETYPE BECOMES THE ONE BEING USED FOR I1/C» AND ITS ADODRESS
IS AL SO THE VALUE RETURNED, NOTE THAT IN THE LATTER CASE» USERCA)
IS NOT NEGESSARILY THE SAME AS A, SINCE THE ADDRESS 1S PUT INTQ

A STANDARD FDRMAT. FOR EXAMPLES USER("01/03") = "1/3".

icP 6

WAIT(N) SETS THE WAITING TIME FOR TELETYPE 1/0 TO N SECONDS, IF N
1S NON=NULL AND NUMERIC, IF N IS NON=NUMERIC, WAIT(N) FAILS,
CIFE N NULL’ THE WAITIVG TIME IS NOT ALTEREDs IN EITHER CASE,

" WAS CALLED. THIS FUNCTIQN IS EQUIVALENT TO THE =WAIT CONTROL
CARD; IF NEITHER IS8 USED» 300 SECONDS (5 MINUTES) IS ASSUMED.

%SECTION 10

ZPAGE 1
10. INPUT/QUTRUT.

2725000

2726000
2727000
2728000
2729000

2730000

I/0 ON THE 85500 18 NORMALLY ASSOCIATED WITH A FILE» WHICH IS AN
ORDERED SET DOF 1/0 "RECURDS™. A FILE IS IDENTIFIED BY ITS NAME»
WHIcH IS OF THE FORM <MULTI=- FILE IoDe>/<FILE I. De>s WHERE BOTH
SMULTI=FILE IaDe> AND <FILE I4De> ARE STRINGS OF FROM 1 7O 7
CHARACTERS. NORMALLY» ONLY ALGOL=LIKE IDENTIFIERS ARE USED IN FILE

. THE RFTUHN VALUE IS THE WAITING TIME AS IT WAS BEFORE THE FUNCTION

® 6 6 ¢ & & o o &6 & o o & & o 6 o » o o
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2731000

2732000
2733000

2734000

2735000
2736000
2737000

2738000
2739000

_._.._2r40000
S v e
2742000 10,1. 1,
2743000

2744000
2745000

2746000

'”~527aeoou;‘ ISE

2750000
2751000

2757000

2758000

2756000

NAMES, SINCE MANY MCP FILE-HANDLING COMMANDS CAN ONLY HANDLE SUCH
NAMES, A SPECIAL CASF IS MADE FOR CARD=READER FILFSs WHICH MAY
HAVE ONLY A SFILE TaDe>==THE <MULTI=FILE I.Ds> IS THEN ASSUMED
T0. BE "0000000",

TELETYPES ARE HANDLED DIFFERENTLY THAN NONTINTERACTIVE I/0 DEVICES,
THERE IS NQ MFILE" ASSOCIATED WITH A TELETYPE (AS FAR AS SNOBOL

USERS ARE CONCERNED)s TELETYPE I/0 IS DISCUSSED IN SECTION 10.4,

STRINGS. o

To Do 1/0s NSBGL JS”S "1/0 STRINGS" THESE ARE STRING NAMES
THAT ARE ASSOCIATED WITH I,0 QPERATIONS IN ONE OF TWO WAYS: IF
A STRINQ HAS _"INPUT USE", THEN ATTEMPTING TO USE ITS VALUE WILL

J&E A RECORD FROM 17S ASSOCIATED FILES IF THE
S "OUTPUT USE™s THEN ASSIGNING A VALUE TO THE STRING NILL,
JSE THE STRING TO BE QUTPUT TQ ITS ASSOCIATED FILE. FOR EXAMPLE »
THE STRING NAMED "PRINT™ IS AN OUTPUT STRING TO THE LINE PRINTERS
THE INSTRUCTION:

m”ﬁ&A =" QUGTE A QUOTE

,_.,,HE:VALUE OF A» IDENTIFIED AS SUCHs TO THE PRINTER.,
TSEFORE AN 1,0 STRING CAN BE USED, 1T 1S NECESSARY TO ASSIGN 1T
TO A FILE. THERE ARE TWO WAYS TG DO THIS IN SNOBOL. THE WAY THAT

2759000 S
2750000 M
27610

IS RECOMMENDED 1S TU USE THE INTRINSIC FUNCTION FILL()» WHICH

IN %ECTION 9, AN ASSIGNMENT CAN BE MADE BY USING THE
CONTROL CARD, THOUGH THIS 1§ RATHER RESTRICTED. SEE
2«1 FOR A DESCRIPTION OF THIS CONTROL CARD,

27620‘00,A Retaitb. SRR YRk s, LA S

2763000

. graroon
2768000

2769000

2770000 /
a7

2774,
2775000
2776000

2781000

..2782000

2783000
2784000
2785000
2786000
2787000

'ffFN anp CLOSED FILES.V

A FILF rs EITHER "OPEN™ OR "CLOSED"™ WITH RESPECT TO A GIVEN
PROGRAM, A FILE IS QPEN IF THE PROGRAM HAS DONE SoME I/p oOn IT
AND HAS CLOSED IT. IN SNOBULs THERE ARE TWO WAYS TO CLOSE

g£7A5$GCIATED WITH A GIVEN I/0 STRING HAS BEEN CLDSLD;

o0 THE PROGRAM CAN USE THE FILLC) INTRINSIC TO RE=ASSIGN THE 1/0 STRING

TO a DIFFERENT FILE. THE NEW FILE CAN THEN BE OPENED BY DOING 1/0

- ) ON ITs A PROGRAM CAN CLOSE A FILE, RE~ASSIGN ITS 1,0 STRING,» AND
’fﬂﬂ;2777000*0 ]
2778000
2779000 |
2730000

‘ILh AS QFTEN AS DESIRED, FOR EXAMPLEs IF A PROGRAM
- ING THE 1/p STRING CARD, WHIGCH IS ASSIGNED TO, SAY, THE
FILE A/B, THIS FILE CAN BE DROPPED AND I/0 RE~INITIATED ON THE
DISK FILF c/D BY THE FGLLDWING CODE?

CLOSE(™CARD")
FILLCTCARD",MCM, 0", myon)
C = CARD

THIS WILL ASSIGN C THE FIRST RECORD IN THE FILE C/D.
SOME 1/0 STRINGS (AND THEIR ASSUCIATED FILES) ARE OPEN AT THE

 jNG THE INTRINSIC FUNVTIDN CLOSEC)’ AND BY TERMINATING .

® ¢ ¢ & & ¢ & ¢ & o ©o © © oo oo © o o o o o ~
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2788000

2789000
2790000

2791000
2792000

2793000

. 2794000

2795000
2796000

2797000

2798000

2799000
2800000

2801000
2802000

.., 2803000
'"YBBOAOGO-

2805000
- 2806000
2807000
2808000
2809000

i

2810000
2811000
2812000

2813000
2814000
2815000
2816000
2817000
2818000

2819000 -

2820000

2821000
2822000
2823000

2824000
2825000
2826000

2827000

2830000;

START OF A sSNOBOL JUB» WHILE OTHERS ARE CLOSED. SEE THE NEXT SECTION

THE SUCH INFORMATION ON PARTICULAR I/0 STRINGS

XCP 10 e '
10, 3,~3TANDARD 1/0 STRIN&S.

THERE ARE A NUMBER OF STANDARD I/0 STRINGS PROVIDED BY THE
B5500 SNOBOL SYSTEM» WHICH CAN BE ASSIGNED 710 FILES OF THE APPROPRIATE
TYPES, UNFDRTUNATELY, THE B5500 OPERATING SYSTEM MAKES IT IMPOSSIBLE

70 PROVIDE THE USER WITH A WAY 1O DEFINE HIS OWN FILE TYPES (HOPEFULLY
THIS MAY BE REMEDIED SOMETIME IN THE FUTURE)S THE I/0 STRINGS THAT

ARE PROVIDED BY SNOSQL SHQULD BE SUFFICIENT FOR THE NEEDS OF MOST
USERS,
, THE FOLLGWING I/U STRINQS ARE PRE= DEFINFD BY 85500 SNDBDL33

%cp 8 : ‘ :

READ Is INPUT FROM A CARD IMAGE FILE~-1HAT 15, ANY FILE C(CARD,
TAPEs DISKe ETCe) WITH 80=cHAR LOGIcAL RECORDS AND 240=CHAR
PHYSICAL. RECORDSs CARD=READER FILES ACTUALLY DO NOT HAVE

240=CHAR PHYSICAL RECORpS, BUT THE SOFTWARE MAKES IT LOOK LIKE
 THEY DO. FOR BATCH JOBS, READ IS OPEN AT THE START (F EXECUTION,
AND IS5 ASSIGNED TO THE FILE THAT CONTAINS THE PROGRAM, THE FIRST

RECORD READ wIplL BE THE ONE FOLLOWING THE END CARD. FOR REMOTE

JOBS, READ IS CLUSED AT THE START OF EXECUTION.

ACP 13

LODK 15 A'"NDN READING" INPUT STRING FOR THE SAME FILE THAT THE
TRING READ IS ASSIGNED 7O, THAT 1S, REPEATED USES aF LOOK -

~WILL~GIVF THE SAME RECORD OF THE FILEs USING READ WILL THEN GIVE

THIS SAME RECORD, AND ADVANCE TO THE NExT ONEe THUS: ‘

LOOK
La0K.
READ

o ouon

ol g e b

WILL ASSIGN THE SAME RECORD TO As, Bs» AND C; D WILL GET THE NEXT ONE,
~ THE FUNCTION LOOKC) CAN BE USED TO DEFINE STRINGS OF THIS TYPE
 FOR OTHER INPUT FILESs THE STRING LOOK CAN IN FACT BE DEFINED

L RY LUDK("LGOK" "REAQ"). e ~ ,

2831000

2832000
2833000

2833000
2835000
2836000

2837000
2838000
2839000
2840000

28&1000 i
Maﬁﬁ?pap;
2843000

2844000

tcp B

CARD Ts BOTH INPUT AND OuTPUT FOR A CARD=IMAGE FILE WITH 80=CHAR
 LOGIcAL RECNRD AND 240=cHAR PHYSIcAL RECORD, OF CcOURSE» IF IT IS
ASSIGNER 1O A CARD=READER FILE, QUTPUT Is5 IMPOSSIBLE (AND WILL
CAUSE TERMINATION BY THg MCP)e CARD IS CLOSED AT THg START OF
EXECUTION

%CP

Ngwnfgk IS AN [/0 STRING FOR A DISK FILE THAT wWILL BE CREATED
WHEN THE FILE IS QPENED. THIS FILE CAN RE VIEWED AS A TEMPORARY
- DISK FILEs WHICH WILL BE SAVED (PUT IN THE DISK DIRECTORY) .
“WHEN CLOSE("NEWDISK™) OR CLOSE("NEWDISK"s"LOCK™) IS CALLED,

OR WHEN THE PROGRAM TERMINATES. IF ANY OTHER SECOND PARAMETER

® 6 &6 & o o o 6 & & & & 5 5 & 6 & o o o » O
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2845000

2846000
2847000
2848000

2B49000
12850000

2851000
2852000
2853000

2854000
2855000

2856000

2857000

2858000
2859000

2860000
. 2B061000

2862000
2863000

2864000
2865000

2866000
2867000
. 2868000

- 2869000

2870000
2871000

2872000
. 2873000
~ 2B7HK000
2875000
2876000

2877000

2882000
2883000

2884000
. 2885000

- 2886000
2887000

2888000
2889000

2890000
2891000

2892000

2893000

2874000
2895000

2896000

2897000
2898000

2899000
2900000

2901000

1S USED, THE FILE WILL BE CLOSED AND DISCARDED, THE FILE ASSOC=

TATED WITH NEWDISK HAS 80~CHAR LOGICAL RECORDS AND 240=CHAR
PHYSICAL RECORDS» WHEN NEWDISK IS CLOSED» IT CAN THEN BE
GIVEN A NEW NAME» IF DESIREDs AND RE=QPENED» AND ANOTHER

DISK FILE WILL BE CREATED. IF THERE 1S ALREADY A FILE IN THE
DIRECTORY WITH THE NAME ASSIGNED TO NEWDISKs THEN ATTEMPTING

TO ENTER IT IN THE DIRECTORY WILL CAUSE THE PROGRAM TO BE SUSPENDED
UNTIL THE OPERATOR TAKES ACTION==USUALLY THIS ACTION CONSISTS OF
KILLING THE PROGRAM. THE MAxIMUM NUMBER OF RECORDS THAT CAN

BE PUT IN A FILE ASSOCIATED WITH NEWDISK IS 12000, THE END=OF=
FILE IS ALWAYS JUST AFTER THE LAST RECORD THAT HAS BEEN WRITTEN
ON THE FILE. THE SAVE FACTOR GIVEN TO FILES CREATED BY
CNEWDISK 15 15 DAYS.

ACP 9

'PRINT 18 AN DUTPUT FILE TO THE LINE PRINTER. IT 1S OPEN AT THE

 START OF EXECUTIONs SINCE THIS FILE IS ySED BY THE COMPILER

- TO PRODUCE THE LISTING AND THE OTHER DUTPUT THAT THE COMPILER
GENERATESs ON MOST B5500 SYSTEMSs THE LINE PRINTER HAS 132
CHARACTERS PER LINE; OUTPUT OF A STRING LONGER THAN THIS WILL

_ CAUSE TRUNCATIOUN UNLESS MODEC"OVERFLOW","PRINT") IS CALLED

~ (SEE SECTION 9» THE MODE() FUNCTION), CARRIAGE CONTROL IS
HANDLED BY THE FUNCTIONS SPACE() AND PAGEC)» WHICH ARE DESCRIBED
IN SECTION 9. :

2CP 12

SYSPOT 1S AN ATTEMPT TD SIMULATE THE FIRST=CHARACTER CARRTAGE CONTROL
oF XBM, CDC, ETCs LINE PRINTERS. THE FIRST CHARACTER 0F THE

CDUTPUT 15 DFLtTED AND  TRANSLATED INTO THE APPROPRIATE CALLS OF
SPACEC) AND PAGE(); THE REST OF THE STRING IS THEN PASSED Tg
THE QUTPUT STRING» PRINT., THE CARRIAGE CONTROL CHARACTERS

CURRENTLY RECOGNIZED ARE?

._.esrsooo
. 2B79000

- 2880000
2881000

" SINGLE SPACING

"0" (ZERD) DOUBLE SPACING
"1 PAGE EJECT

"%"  NO SKIP AT END OF PAGE
"4 ND SPACING==OVERPRINTING

PUNCH Is OUTPUT T0 THF CARD PyUNCH, THE LOGICAL AND PHYSICAL
RECORD al?ES ARE BOTH 80 CHARACTERS. PUNCH 1S cLOSED AT THE
START OF EXECUTION.,

%CP 2

TELETYP% 1S AN 1/0 STRING TO ALL ATTACHED TELhTYPES IT 1S
DESCRIBED IN THE NEXT SECTION.

XCP 12
10,4, TELETYPES.

TELFTYPES ARE HANDLED SOMEWHAT DIFFERENTLY FROM THE NON=INTERACTIVE
I,0 DEVICES, THERE IS NO "FILE"™ OF PRE=DEFINED "RFECORDS"™ WHEN

® ¢ & ¢ & & ¢ &6 o o o & o o o o o ¢ o o & ~
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2902000

2903000
2904000

2905000
2906000

2907000

2908000

2909000
2910000

...2911000

2912000

2913000
2914000
2915000

2916000

2917000
2918000

2919000

2920000

2921000
2922000

2923000

2924000
29235000

2926000

2927000
2928000
2929000

2934000
2935000

2936000

2937000

2938000
2939000

2940000

2941000
2942000

2943000
2944000
2945000

2946000
2947000

2948000
2949000
.:29§QQ9Q“"*H;;,

2951000
2952000

....2953000
2954000
2955000

12956000

2957000
2958000

WQSI&G A TELETYPE. ALSO» TELETYPE I/0 QPERATIONS» ESPECIALLY INPUT»

CANT ALWAY3 BE DONE IMMEDIATELYS IT Is OFTEN NECESSARY FOR THE
PROGRAM TO WAIT» ESPECTALLY FOR INPUT. THE INTRINSIC FUNCTIONS
THAT ARE USED WITH FILE I,/0 STRINGS WILL FAIL IF A TELETYPE I/0
STRING IS GIVEN TO THEM» AND THERE ARE A FEW FUNCTIONS THAT ARE
USED ONLY WITH TELETYPES,

‘THIS SECTION (AND TS SUB=SECTIONS) GIVES A GENERAL PICTURE OF
HoWw I/n IS DONE ON TELETYPES,

%P ggf

10,441+ TELETYPE INPUT AND QUTPUT.

THERE I5 A SINGLE I/0 STRING USED WITH TELETYPES; IT IS CALLED
"TELETYPE"™, WHEN TELETYPE 1S USED AS AN INPUT STRING» A STRING

IS'READ FROM A TELETYPE. THE INPUT IS GIVEN TO THE PROGRAM WHEN THE
USER TYPES THE "END=OF<MESSAGE"™ CHARACTER, AN ARROWs "e',

(THE CTRL=Q COMBINATION IS ALSO END»OF=MESSAGE,) IF NO INPUT IS
RECEIVED WITHIN THE WAITING TIME FUR TELETYPE I/0s, THEN TELETYPE
WILL FAIL.

__ WHEN A PROGRAM ASSIGNS A VALUE TO TELETYPE» THE VALUE IS WRITTEN
ON THE TELETYPE, THE OUTPUT OPERATION CAN FAIL IF, FOR SOME REASON,

THE QUTPUT CANT BE INITIATED WITHIN THE WAITING TIMEs OR IF THE
USER PUSHES THE BREAK KEY DURING OUTPUT, THE OUTPUT STARTS WHEREVER

THE WRITE HECAD MAY HAPPEN TO BEs, AND IF THE END OF THE LINE IS
REACHED, OVERPRINTING WILL OCCURs THE PROGRAM MUST INDICATE THE
"CARRIAGE CUNTRGL" BY USING THE FOLLOWING CHARACTERS:

' '2930000*'

2931000
2932000
2933000

‘u<" (SINGLF QUDTE ON THE TELETYPE) CAUSFS A RETURN Tgo THE

, FIRST CHARACTER PUSITION OF THE CURRENT LINE.

waw (UP~ARROW ON THE TELETYPE) CAUSES THE PAPER TO ADVANCE
ONE LINE ("LINE FEED"), _

1T SHOULD BE NOTED THAT ASSIGNING A VALUE TO TELETYPE ONLY

,1N1T1ATFS OUTPUT, AS SUON AS THE OUTPUT STARTS, THE OUTPUT :
ROUTINE RETURNS TO THE PROGRAM AND EXECUTION CONTINUES, SINCE
A TELETYPE 13 SUCH A SLOW OUTPUT DEVICE, THE PROGRAM CAN GET QUITE

A LOT OF COMPUTING DONE BY THE TIME THE QUTPUT IS FINISHED. IT
Is QUITE COMMON FOR A PROGRAM TO HAVE A SECOND OQUTPUT STRING READY

BY THE TIMg A PREVIDUS OUTPUT IS FINISHED TYPING,

" THERE CAN BE SEVERAL TELETYPES ATTACHED TO A SNOBOL FROGRAM AT
THE SAME TIME. AT A GIVEN INSTANCEs THE PROGRAM CAN DO I/0 WITH
ONLY ONE OF THEM, BUT THE ONE BEING TALKED TO CAN BE CHANGED BY
USING THE [NTRINSIC FUNCTION USER(), FOR OTHER FUNCTIONS RELEVANT
TO TELETYPE, SEE THE DESCRIPTIONS OF STATUSC)s WAITC)s RELEASE()s

AND suspsmw(>.;.

®CPR 7

10. 4 2.,TELETYPE WAITING TIMES.,

AN IIO OPERATLQN UN A TELETYPE WILL FAIL IF 1T DOES NOT SUCCEED
fIIHIN A FIXED PERIOD OF TIME CALLED THE "WAITING TIME™, THIS TIME
LIMIT CAN BE SET BY USING THE =wAIT CONTROL CARD OR THE INTRINSIC
FUNCTION WAITC), IF NEITHER IS USED» A WAITING TIME OF 300 SECONDS

® © © 0 © & © & 6 o © 6 ®» O © © 6 o o o o o
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e 2959000 (5 MINUTES) IS ASSUMED BY SNOBOL.

2960000
2961000
2962000
'v£963000 %CP 40
12964000 10,4, 3. TEuFTYPL AUDRFSSES.
2945000
2966000 THIS SECTION IS UNLY OF INTEREST TO USERS WISHING TO USE
2967000 SEVERAL TELETYPES AT THE SAME TIME., (QTHER USERS SHOULD PROBABLY
. 2968000 IGNORE IT,.
2969000  SINCE IT IS POSSIBLE FOR A PROGRAM TO BE COMMUNICATING WITH
~:xizoro@oersrvaRAL TELETYPESs AND ALL TELETYPE 1,0 IS DONE THROUGH THE ONE
2971000 1/0 STRINGs TELETYPEs THERE MUST BE A WAY TO DISTINGUISH BETWEEN
2972000 THFE IN”IVIDUAL TVLETYPFSo THIS IS DONE BY GIVING EACH TELETYPE
2973000 AN ADDRESS, THE FUNCTION USER() CAN THEN BE USED TO SWITCH BACK
NMWMWWMWWWwWW%‘_mgszﬁQQQMAun FQRTH,BETWEEN THE VARIQUS TELETYPES ATTACHED.
L . 000 A TEL F ADDRESS CONSISTS OF A PAIR OF INTEGERS SEPARATED

( A FIRST INTEGER IS CALLED THE "TERMINAL UNIT™ NUMBER;
2 00 THE 5FCQND»IS¢CALLED THE "BUFFER ADDRESS"™ (THE USER NEED NOT
2978000 REMEMBER THESE TERMS» SINGE THEY ARE RATHER WORTHLESS FOR MOST
2979000 PURPOSES)s SOME PUSSIBLE ADDRESSES, DEPENDING ON THE HARDWARE
2980000 AVATLABLE» ARE: "1/5", "1/15", "3/7", "10/13", "2/2", ET¢,
2981000 A S‘GQBL PROGRAM CAN ONLY COMMUNICATE WITH TELETYPES THAT ARE
TTACH AT A TFLETYPE BECOMES ATTACHED TO A SNOBOL PROGRAM
THO WAYST

2984000
2985000 1) THE USER INITIATES THE J0OB FROM A TELETYPEs, WITH AN MCP
ROL CARD 3TARTING:
2EXECUTE SNOBOL/SNOBOL ...
ER ATTACHES HIS TELETYPE TO A RUNNING JOB WITH
- ). . . DNE OF THE FOLLOWING EQUIVALENT COMMANDS:
2990000 22RUN SNOBOL/SNOBOL«

2991000 27?7RUN SNDBOL «
2992000

. "%2993000a N FIND OUT WHICH TELETYPESs IF ANY» ARE ATTACHED BY
2 o U \TUSC) FUNCTION, ANY OF THE TELETYPES GIVEN BY THIS

w2995900hﬂ CTION CAN BE USED AS AN 1/0 DEVICE BY CALLING USERCA)» WHERE
2996000 A 1S THE TFLETYPE ADDRESSs FOR EXAMPLE, IF IT IS KNOWN THAT A
2997000 TELETYPE WITH THE ADDRESS ™1,5" IS ATTACHED, 1,0 CAN BE DONE ON

IT_IN THE FOLLOWING MANNER:

3001000 TELETYPE = "<#" MESSAGE we#w

3002000 ANSWER = TELETYPE /F(ND.RESPONSE)

3003000
__300%000  OF .» 1F THERE 1S ONLY ONE TELETYPE ATTACHED (AS IS ALMOST

3005000 ALWAYS THE CASE)s THERE IS NO NEED TO WORRY ABOUT WHICH ONE IT IS,
3006000 SINCE ALL TELETYPE 1/0 NILL BE WITH THAT ONF TELETYPE.
.30p7000
3008000
3009000

3010000 %CP 40
3011000 10+4+4. SPECIAL CHARACTERS FOR THE TELETYPE.
3012000
3013000 THE CHARACTFRS L1STED BELOW REQUIRE SPECIAL ATTENTION WHEN USED
3014000 WITH TELETYPE /0. SOME ARE INTERPRETED AS CONTROL CHARACTERS BY
3015000 THE HARDWARE, AND OTHERS ARE PRINTED DIFFERENTLY ON THE LINE PRINTER

® 6 O & & 6 o6 & & & a ~
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3057000

13058000 ¢
3059000

e A 2 4 s

13016000

3017000
3018000

3019000
3020000

3021000

3024000
3025000

”3096000
3027000
3028000

3029000
3030000

3031000

3035000
3036000

3037000
3038000

3039000
3040000

3041000
3042000

3043000
3044000
3048000
3046000
3047000

3048000
3049000

3050000
3051000
3052000
13053000

3054000
3055000

3060000
3061000

3062000

3063000

3064000
3065000

3066000

3047000
HBQﬁ&QQQ'f 

3069000
x30700007@1,;
u,aoylooommwwhmw

3072000

THAN ON THE TELETYPE.

PRINTER TELETYPE

"en "ot

3022000
3023000

"M APOSTROPHE

"E"  UP=ARROW

 3gas008
3034000

;ﬁgﬁ;f!:‘ﬁicLAMATIGN

nen ngn

Cmxn

 BACK=SLASH

NOTE THAT "[™ AND "]" ARE

DESCRIPTION

"GROUP MARK", QR "END=OF~MESSAGE" CHARACTER,
THIS CAN NOT BE READ OR WRITTEN. THE

CTRL=Q COMBINATION IS THE SAME CHARACTER»
BUT DOESNT PRINT,

THIS CAN BE INPUTs BUT WHEN QUTPUTs IT
CAUSES A "CARRIAGE RETURN"==THE WRITE
HEAD RETURNS TO COLUMN 1, AND NO CHAR
IS PRINTED.,

THIS CAN ALSQ BE INPUTs BUT WHEN OUTPUT»

1T CAUSES THE PAPER TO ADVANCE BY ONE LINE,

WHEN TYPEDs THIS CAUSES ERASURE OF THE
THE CURRENT "BUFFERM™; WHEN OyTPUT, IT
CAUSES A DISCONNECT,

1S IGNDRED ON OUTPUT; WHEN TYPED, IT
SOMETIMES CAUSES ERASURE OF THE PREVIOUS
CHARACTER TYPED» AND SOMETIMES ACTS

LIKE A "e", THE RULES THAT SAY WHICH
WILL OCCUR ARE TOO COMPLICATED TU BE

OF ANY PRACTICAL USE,

NORMAL EXCEPT FQOR THE DIFFERENT CHARACTER
USED ON THE TELETYPE, MOST TELETYPES
ALSO DONT INDICATE THAT THIS CHARACTER

1S TYPED BY USING SHIFT= L.

ON THE TELETYPE (SHIFT=J AND SHIFT=M);

THFY JU%T ARﬁNT INDICATED on THE KEYS OF MOST TFLETYPES.

%CP 50
10.5. CAUSES OF 1/0,

IO FFFEF IVELY USE SNOBOL I/0» IT IS NECESSARY TO KNOW WHAT

HERE IN DETAIL®

INPUT BecURS WHEN:

.CONSTRUCTS CAUSE INPUT OR QUTPUT TO DCCUR., THESE ARE DESCRIBED

1) AN INPUT STRING IS USED AS A STRING REFERENCE IN RyLES

OF THF FORMS;

"<51R REF>

<STR REF> <pPATTERN>
H1<STR R&F>‘ <PATTERN> <REPLACEMENT>

'INPUT 0CCURS IMMEDIATELY AFTER THE STRING REFERENCE 18
FVALUATED., THUS IN THE RULE®

CARD F(B) /FCL3)
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3073000
3074000

3075000

3070000

3077000

3078000
3079000

3080000
3081000

3082000

3083000

3084000
3085000

3086000
3087000

3092000
3093000

... 3094000
3095000
3006000
3097000
3098000

3093000

3100000

iayoto00
3102000

3103000

3104000
3105000

3106000
3107000
3108000
3109000

3110000
3111000

3112000
3113000
3114000
3115000

3116000
3117000

3119000

3120000
3121000

3122000
3123000

3124000

3125000
3126000
3127000
3128000
3129000

THE INPUT UCCURS BEFORE F(B) IS CALLED.
2) AN EXPRESSION USES THE VALUE OF AN INPUT STRING, INPUT
: nccuﬁb WHEN THE NAME IS ENCOUNTERED, THUS IN THE RULE:

STR F (READ e AL (MLMY)
THE INPUT 0OCCURS BEFQORE ALC"1") IS CALLED,
QUTPUT. OCCURS WHEN$
1) AN OUTPUT STRING IS USED AS A STRING REFERENCE IN RULES
OF THE FGRMS‘

<STR REF> <REPLACEMENT>
<STR REF> <PATTERN> <REPLACEMENT>

. .3088000

3089000
- 3090000

3001000

 DUTPUT OCCURS IMMEDIATELY AFTER THE REPLACEMENT I8 DONE,
~1"FOR EXAMPLE, TO OUTPUT A LINE TO THE PRINTERS

PRINT = "CRD = " QUOTE CRD QUOTE

NOTE THAT IN RULES OF THE FORM <STR REF> <PATTERN> <REPLACEMENT>

© O BOTH. INPUT AND OUTPUT WILL OCCUR IF THE STRING REFERENCE 1S
. BOTH AN INPUT STRING AND AN QUTPUT STRING,
2) A STRING VARIABLE HAS AN OUTPUT STRING FOR ITS NAMEs AND

THE RATTERN MATCH SUCCEEDS. QUTPyT OCCURS WHEN THE ASSIGHNMENT

TO THAT VARIABLE 1S MADE.
3) A FUNCTION IS CALLED, AND AN QUTPUT STRING IS EITHER THE
 STRING NAMED THE SAME AS THE FUNCTIONs A FORMAL PARAMETER,
DR A LOCAL VARIABLE. OQUTPUT OCCURS AT BOTH THE CALL AND
. THE RETURN OF THE FUNCTION.

%SECTIGN 11
11.,PEBUGGTNG AIDS.

THERE ARE CURRENTLY TWQ TYPES OF DEBUGGING AIDS PROVIDED IN
B5500 5NOBOL3. THERE 1S A TRACING FACILITY THAT CAN BE USED TO
MAKE A RECORD OF VALUES ASSIGNED TO VARIABLESs CALLS OF FUNCTIONS,
AND TRANSFERS TO LABELS. THERE IS ALSO AN INTERACTIVE DEBUGGING

TOOL THAT ALLOWS A USER AT A TELETYPE TQ SUSPEND A PROGRAMs ASK

QUESTIONS ABOUT ITS STATE, CORRECT ERRORS MADE BY THE PROGRAM,
AND RESUME EXECUTION,

..3118000

%CP 5 e
11.1. RACING.

TRACING IS PROVIDED IN 5500 SNOBOL fFOR STRINGS» FUNCTIONS, AND

LABELS. OyTPUT FROM TRACING GOES 70 THE LINE PRINTER FILEs PRINT.
THE FUNCTIONS THAT CONTROL TRACING ARE:

5CP 21

® ¢ 6 & o6 ¢ o6 & & o © & 6 » 6 o o o o & &



143127

Moore Business

Forms, Inc, sy

® 6 & o o & & o » o o o

'.%ﬁ
¢
|
¢
e
L
L
|

£
H

. t
A
i
H

@
Fi
|

i |
| |

.. 3181
3182

'231830dd ‘ . o ; : . :
3184000 TRACEL(Li,L2,L3,...) INITIATES TRACING FOR THE LABELS CONTAINED

3130000 TRACES(S1,52s53s42+) TURNS ON TRACING FOR THE STRINGS NAMED BY

3131000
3132000

3133000
3134000
3135000

3136000

3137000

3138000

3139000

3140000

3141000
3142000

3143000
3144000

3145000

3146000

3147000
3145000

3149000
3150000

3151000
3152000

3153000

3154000

3155000
3156000

_..3157000
3158000
3159000
- 3160000
3161000

3162000

3163000
3164000

3165000

3166000
3167000

3168000

3169000
3170000
3171000
317&000]341;14
3173000

3174000

3175000
3176000
3177000
3178000

3179000

3180000

3185000

3186000

S1s 82s $3» £TCe THIS MpaNS THAT WHENEVER A VALUE I8 ASSIGNED

TO ONE OF THESE STRINGSs QUTPUT OCCURS GIVING THE STATEMENT

NUMBLR; THE STRING NAMgs AND ITS VALUE» IN THE FORM:

e <STMT#> <NAME> = " <VALUE> "

FOR EXAMPLE:‘TU TURN ON TRACING FOR ALPHA, xy2, AND QvAR, CALL:
‘TRACES("ALPHA"»"XVZ";"QVAR")

IF THE VARIABLE ALPHA WERE ASSIGNED THE VALUE "THIS ONE" IN

STATMENT 135, THE FOLLOWING WOUL(y BF PRINTEp:

£S 135 ALPHA = "THIS ONE®

STRING TRACING IS CONSIDERED AN QUTPUT USE NF THE STRINGs AND

TURNING ON TRACING WILL TERMINATE ANY PREVIOUS I/0 USE THE STRING

~ MAY HAVE HMAD, TRACING OUTPUT DOCCURS AT ALL PLACES WHERE OUTPUT

OCCURS FOR STRINGS WITH QUTPUT USE==THAT IS, WHEREVER A VALUE
IS ASSIGNED,

%Cp ?7 ' : .
TRACEF(?l,Fa,Fs....) TURNS ON TRACING FOR THE FUNCTION NAMED BY

Fi1s F2s F3» ETCe WHEN ANY OF THESE FUNCTIONS IS CALLEDs OUTPUT
UCCURS GIVING THE FUNCTION NAME, THE STATEMENT NUMBER, AND THE
VALUES OF THF PARAME1ERS: IN THE FORM?

f;;  <STMT#> CFCT NAME>(  <PARAMS> )

VNHEA THE FUNCTIDN RFTURNS) MORE QyTPyT QCCyRS (STARTING WITH

"%*R" RATHER THAN "#C") GIVING THE RETURN VALUE OR INDICATING

FAILURE. FOR EXAMPLEs SUPPOSE A PROGRAM HAD CALLED!

TRACEF "BLDCK" "TIM&" "FLXGQ™)

THIS WILL START TRACING FOR THE FUNCTIONS BLOCKC,» TIMEC)s AND

FLXGQC). SUPPOSE THAT STATEMENT 93 THEN CALLS BLOCKCA»™3"), AND
A = “ITO"; ANp THE VALUE RETURNEp IS "X.3", THEN THE FOLLOWING

ﬁfﬂUTPUT WILL DCCUR!

,;g?f 93 &LOCK("ITO","aﬂ)
«R 93 BLOCK() = "X, 3"

IF BLOCK HAD FAILED, THE LAST LINE WOULD HAVE BEEN:

”‘_*R f 93 aLocxc) FAILED.

WOTF THAT TRACING CAN BE USED WITH BOTH SYSTEM~DEFINED AND

PROGRAM=DEF INED FUNCTIONS,

13 L

IN L1s L2s L3s ETCa THIS MEANS THAT WHENEVER ANY OF THESE LABELS
Is ENCOUNTERED, UUTPUT OCCyURS GIVING THE LABEL, THE NUMBER OF
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3187000  TIMES IT HAS BEEN EXECUTED CINCLUDING THE CURRENT ONE)Y» AND

3188000 THE NUMBER 0OF THE PREVIOUS INSTRUCTION. THUSs IF A PROGKAM
3149000 FHAD CALLED:?
3390000 ,
3191000 TRACEL(naACKN,NNDNEn’"Bln,9982") :

3193000  THEN IF STATEMENT 216 TRANSFERS TO BACK, WHICH HAS PREVIOQUSLY
3194000  BEEN EXECUTED 17 TIMES, THE FOLLOWING WILL BE PRINTED:
3195000

kL

BACK 18 FROM 216

3200000 DETACH(1, T2 CAN BE USED TO TURN OFF TRACING, THE NAME OF THE
3201000 QBJECT CONCERNED IS CONTAINED IN N5 T GIVES THE TYPE AS FOLLOWS®

ANS THAT N CONTAINS A STRING NAME,
EANS THAT N CONTAINS A FUNCTION NAME.
 MEANS THAT N CONTAINS A LABEL,

»*gazasooo
3206000
3207000 ONLY THE FIRST CHARACTERS OF T IS LOOKED AT IF T 1S NULLs "™S"

15 ASSUMED.

LDULD CALL ANY OF 3

11000 . o DE H PHA”) :
3212000 D&TACHC"ALPHA" "3")
3213000 DETACHC"ALPHA""STRING™)

DETACH("ALPHA"»"SLORKLE")

73218000 %PAGE
3219000 11,2, INTERACTIVE DEBUGGING.
..3220000.

VE DEBUGGING AJD HAS BEEN IMPLEMENTED FOR USE WITH
BASICALLYs IT CONSISTS OF SUSPENDING A PROGRAM AND
o ;i N}g@PRETER QUESTIONS ABOUT 1ITS STATE, IF ERRORS HAVE
32?4000 BEEN MADE, VALUES OF STRINGS CAN BE CHANGED, AND THE PROGRAM CAN
3225000 BE RE=INITIATED EITHER WHERE T WAS SUSPENDED OR AT ANY OTHER
3226000 LABELED INS CTION.
D ;BEJSUSPENDED, AND THE DEBUCGING ROUTINE INITIATED»“
: wxma M&THDDS* Gk

 3sa o " :
3230000 1) THE ?RDGRAM CAN CALL SUSPEND()'"WITH NULL PARAMETER.

3231000 2) IF A ~DEByUG CARD OCCyURRED DURING COMPILATION, SUSPENSION
3232000 WILL OCCUR JUST BEFORE THE FIRST INSTRUCTION STARTS,

3300 sxn;aoccuns WHEN THE PROGRAM IS RUNNING IN "DEBUG"

3?36000 4) THE PRDGRAM CUMMITS ANY OF THE VARIOQUS PROGRAM ERRORS THAT

3237000 ARE NORMALLY FATAL. THESE ARE ERRORS SUCH AS CALLING UNDEFINED
3238000  FUNCTIONS, TRYING TO EXECUTE A STATEMENT WITH A SYNTAX ERROR»

3239000 TRANSFERRING TO AN UNDEFINED LABEL» ETC.

3240000

3241000 A PROGRAM RUNS EITHER IN NORMAL ("RUN") MODE OR IN "DEBUG" MODE.

3242000 "DEBUG" MODE CAUSES CHECKING FOR A NUMBER OF PROGRAM CONDITIONS
3243000 WHOSE OCCURENCE WILL CAUSE THE PRUOGRAM TO BFE SUSPENDED., FOR A

THUS, TO TURN OFF TRACING FOR THE STRING NAMED A[PHA, ’

 PROGRAM ENCOUNTERS A LIMIT SET EURING A PRvaous ~

® ¢ ©¢ & ¢ ¢ o 6 6 o 0 o o o ¢ o 6 06 0 06 &
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3244000
3245000
3246000

3247000 .

LIST OF THE LIMITS THAT CAN BE SET BY THE PROGRAMMERs SEE THE wRUN®
COMMAND BEL(OWe A PROGRAM CAN BE IN DEByG MODE FOR ANY OF THE
FOLLOWING REASONS:

3248000
3249000
3250000

H
a
i
i
i
1
i

3251000
3252000

.....3253000_
3254000

3255000

3256000

3257000
3258000

1) THE PROGRAM CONTAINED A =DEBUG CONTROL CARD,
2) THE PROGRAM WAS SUSPENDED EARLIER,
3) THE PROGRAM HAS CALLED MODE(™DEBUG™).

DEBUG MDDE 13 TURNED OFF BY CALLING MODE("RUN"), IF THIS IS DONE,

THE ONLY WAY TO GET BACK TO THE DEBUGGING ROUTINE IS FOR THE PROGRAM

TO CALL SUSPEND() OR MODE("DEBUG")» SINCE MODEC"RUN") TURNS OFF ALL
THE LIMIT CHECKING ASSOCIATED WITH DEBUG MQDE.

WHEN A PROGRAM 1$ SUSPENDED» THE SYSTEM TYPES OUT "SUSPENDED“
AND IS THEN WAITING FOR A COMMAND, THF COMMANDS THAT HAVE BEEN
IMPLEMENTED AS OF THIS WRITING ARE:

3259000

|
I
{
£
f

3260000
3261000
3262000

3263000
3264000

3265000

ch 23 . G ,

TYPE. <NAME>*'”' '
THIS CAUSES 1HE VALUE ur THE VARIABLE <NAME> TO BE TYPED IN
THE FOLLOWING FORMS

3266000
© 3g67000
3268000

3269000
3270000

3271000

”,ANAME> 5 "'<VALUE> "

1é[THE PROGRAM DUESNT CONTAIN <NAME>, AND IT HASNT BEEN gREATEo
By INDIREGTIQON, THE RESPONSE 1St

_SNAME > NGT IN USE

3272000 .
© 3273000  IN DKDER TO ALLOW THE usﬁR T0 USE ANY STRING NAME THAT CAN ,
3274000  BE ENTERED FROM A TELETYPE, THE FOLLOWING CONVENTION IS MADES
3275000 THERE I8 EXACTLY ONE BLANK AFTER "TYPE™; THE REST OF THE INPUT
3276000 STRING 1S THE <NAME>. THUS ANY CHARACTER READABLE FROM A
3277000  TELETYPE CAN BE USED IN <NAME>, INCLUDING BLANKS. FOR EXAMPLE.,
3276000 THE comxAND: G ; | g
3279000 o
3280000 TYPE *AA/B Bi« B
3281000
3282000 MIGHT GET THE RESPONSE:
= M437 A+B 4"
3287000
3288000 %¥CP 19
3289000 SET <NAMF>«w“WuM - , » , , ,
3290000 <VALUE>« ~ S : L
- 3291000 THIS CUMyANQ, REQUIRING ng INPUT STRINGSs ASSIGNS THE STRING
. 3202000  <VALUE> 18 <NAME>, THE FIRST INPUT» SET <NAME>e, PRODUCES
3293000 A RETURN/LINE FEED FRUM SNOBOL, AND IT IS THEN WAITING FOR THE
3294000 <VALUE>, THE CONVENTIONS FOR <NAME> ARE THE SAME AS FOR THE
MMNBEOSOOOWMkMTYPEmCOMMANn., FOR EXAMPLE» THE THREE COMMANDSS
3P0e000 R T T pEti
3297000  SET Aeae ,
3298000 N,47,=27.Cle
3299000 TYPE AB3e
3300000
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3301000

WILL GET THE RESPONSE:! -

3302000
3303000 AB3 = "N.47,=27,C1"
3304000
3305000 BECAUSE TRANSMISSION ERRORS DO OCCUR FAIRLY OFTEN WITH TELETYPES.

3306000 1T IS ADVISABLE TO FOLLOW SET COMMANDS WITH TYPE COMMANDS TO
3307000  VERIFY THAT THE CORRECT VALUE HAS BEEN ASSIGNED.

3308000

3309000
3310000

3311000 %P § o

3312000 LABEL <LA8€L>*

3313000  THIS COMMAND SIMPLY TELLS THE USER HOW MANY TIMES THE LABEL HAS
3314000 BEEN EXECUTED SO FAR. IF THE LABEL ISNT DEFINED» THE RESPONSE
3315000 WILL BE:

...3316000 )

“533317000¢  ”* _ >TN0F UEFINLD

'v,'331aooofp”' | |

3319000 LIKF WIYH THE 1YP£ AND SET COMMANDSs THERE IS EXACTLY ONE BLANK

3320000 BETWEEN "LABEL™ AND <LABEL>,

3321000
3322000

. 3323000

3324000 %CP y

3325000 RUN <INTEG£R> FRUM <LABEL> TO <LABEL> <LABEL> SLABEL> #44¢
3326000 FHIb COMPLICATED COMMAND RE=~INITIATES EXECUTION, AND ALSO SETS
3327000 UP THE CONDITIONS THAT ARFE TO CAUSE SUSPENSION LATER. ALL OF

3328000 __ THE COMMAND AFTER "RUN" IS OPTIONAL, AND BREAKS DOWN INTO SEVERAL
3329000 8¢ TzDNb: THAT ARE REALLY PARAMETERS, :
3330000 <INTEGER> 1s USED» THEN THE PROGRAM WILL BE SUsPENDED

3331000  AFTER IT EXECUTES <INTEGER> INSTRUCTIONS» IF IT MANAGES TO
3332000 GET THAT FAR AT ALL.

3333000 IF FROM <LABEL> IS USgDs, THE CURRENT INSTRUCTION WILL BE
3334000 TERMINATED (AS IF IT HAD FAILED), AND EXECUTION WILL RESUME AT
3335000  THE STATEMENT LABELED <LABEL>e IF <LABEL> ISNT DLFINED: THE
'T:33?6000E“Q*RESPONSE WILL RE
. .3337000

3338000 <LABEL> NDT DEFINED

3339000

3340000  AND THE PROGRAM WILL REMAIN SUSPENDED.
3341000 IF THE 10 <LABEL> <LABEL> +es PART IS INCLUDEDs 17 IS
3342000 »INTERPRETED AS A LIST OF LABELS THAT ARE TO CAUSE SUSPENSION IF

3343000  THE PROGRAM TRIES TO EXECUTE THEMs NOTE THAT THE LABELS ARE
3344000 SEPARATED BY BLANKS==ANY OTHER DELIMITERS (SUCH AS COMMAS) WILL
3345000 BE INTERPRETED AS PART OF A LABEL. IF A LABEL 1S5 USED THAT
3346000  ISNT DEFINED, THE “NUT DEFINED™ RESPONSE WILL BE GIVEN, AND
3347000  THE PROGRAM WILL REMAIN SUSPENDED. THERE IS A LIMIT Tg THE
3348000  NUMBER OF LABELS THAT CAN BE GIVEN. THIS LIMIT IS CURRENTLY
3349000  SET TO 16s THOUGH IT MaY BE INCREASED IN THE FUTURE IF THERE
3350000 1S DEMAND FOR MORE. IF TOO MANY LABELS ARE GIVEN», THE RESPONSE
3351000 WILL Bg "T700 MANY LABELS"» AND THE PROGRAM WILL REMAIN SUSPENDED,
3352000  AS A SPECIAL CASE, IF *T0"™ IS USED WITHQUT ANY LABELS FOLLOWING
33%3000 1T, THE LIMITS WILL BE THE SAME AS THOSE USED THE LAST TIME (IF
3354000 ANY D,

3355000 SOME EXAMPLES OF RUN COMMANDS ARE?

3356000

3357000 RUN¢

..o.oo‘o’oooo.ab00110000400@
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3402000
3403000

3404000
3405000

3406000

3411000
3412000

3398000
3399000

3400000

3401000

3407000
3408000

3358000 RUN 75e€
3359000 RUN FROM HNT3 TO HNTS HNTB8¢
3360000 RUN 40 FRUM GIN,7¢
3361000 RUN 500 FROM A3 TO Bi AA1l APPLY3 ERROR EO0J ALTRYe
3362000 RUN FROM FORRL TOe
3363000 RUN 1000 TQe
3364000 RUN 1e .
3365000 RUN FROM STARTe
3366000
3367000
3368000
3349000 %CP 2
3370000 ENDe Gy
3371000 THIS CAUSES THE PROGRAM 70 TERMINATE NORMALLY.
3372000
....3373000
3374000
3375000 %cP 2 . ,
3376000 ARBRTe = . .
3377000 THIS CAuses ABNDRMAL TERMINATION OF THE PROGRAM.
3378000
- .3379000
3380000
3381000 %CP 7
3382000 WHYe
3383000 THIS CAUSES THE REASUN(S) FOR SUSPENSION TO BE TYPED, SOME
3384000 POSSIBLE RESPONSES TO THIS ARE:
3385000
3386000 . RYLE LIMIT HIT
3387000 LABEL LIMIT HIT
3388000  SUSPEND() CALLED
3389000 FATAL ERROR
3390000
3391000
3392000 |
3393000 %CP 4 ;
33940003NHERFe :
13395000 THIg CAu,Es THE 5Y5ThM 70 TYPE OUT WHERE THE PRouRAM wAs SUSPENDhD
3396000 (STATEMENT NUMBER ANp LAST LABEL) ANp HOW MANY RULES HAVE BEEN
3397000

EXECUTED SO FAR.

ASECTION 12

EPAGE 1
1?.TMISCELLANEQU5- N

;%cP 6 ] ;
 THE FUL&BWING CHARAQTER& HAVE SPECIAL MEANING IN COLUMN 1:¢

mam  MCP CONTROL CARD

mw#  SNO3OL CUNTROL CARD
" CONTINUATION CARD CINVALID FROM TELETYPE)

*"  COMMENT CARD ,
" COMMENT CARD

3413000
3414000
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3415000

3416000
3417000

3418000
3419000

%CP 300 '
A LABEL IS ANY NON=NULL STRING PRECEDING THE FIRST BLANK ON A CARD,
THE FIRST CHARACTER CAN BE ANY EXCEPT THOSE LISTED ABOVE; THE REST

OF THE LABEL CAN USE ANY CHARACTERS BUT BLANKS,

3420000

3421000

3422000
3423000

3424000

4cp 4
WHEN ENTERING A PROGRAM FROM A TELETYPEs, ANY INPUT ENDING WITH

M#m WIL| BE TREATED AS AN ERROR==THE COMPILER WILL DISCARD IT

3425000
3426000

3434000
3435000

TYP RY AGAIQ"0; ND ASK FOR MORE INPUT.

3428000
3429000
3430000

xCP 5

THE GO~=T0 PART CAN BE SET OFF BY EITHER ™ /" QR "3", IF » /" 15§
“BLANK), THE NEXT CHARACTER MUST BE EITHER "(", "g",
ON (":") CAN Bgp SURROUNDED BY ANY NUMBER OF BLANKS»
s AND CAN STAND ALONE WITH GO GO=TO PART FOLLOWING
ITs IN WHICH CASE IT IS IGNORED.

”3440000”””

3441000

AN BE USED. THE COMPILER THINKS THEY ARE EQUIVALENT,

3442000

uHARAC]ER" "?"a CANT BE RFAD FRUM A CARD READER EXCEPT

3446000

3447000

IN CDLHMN "1, IN WHICH CASE IT INDICATES AN MCP CONTROL CARD. ANY
CARD CONTAINING "2" ANYWHERE ELSE WILL BE THROWN QUT BY THE CARD

READER» AND THE JOB WILL USUALLY NOT BE RUN. THIS CHARACTER CANT
BF U : TELETYPEs EITHER» SINCE ANY INPUT CONTAINING "on
ETED AS A MESSAGE TO THE MCP, THERE IS NO PROBLEM
. m2?n ON THE LINE PRINTER QR ON A TELETYPE.

2434000

. 1000
3452000

3453000

1STRINGS NHICH 35500 SNOBOLS INITIALIZF& TO HAVE
. THEY ARE®

3458000

3459000

QUOTe CONTAINS A QUOTE

3464000

3465000

3467000
34568000
3469000
3470000
3471000

CAMARK = w2t

; ; bHQMARK AND ARROW ARE Paovrmsm MAINLY FOR TELETYPE USERs:
SIQCE NhITHFR CAN BE INPUT FROM A TELETYPE,

..3466000

Tcp 2
THE SYSTEM LIMIT ON STRING SIZE IS 8181 CHARACTERS. ATTEMPTING TO
CREATE A STRING LONGER THAN THIS WILL CAUSE ABNORMAL TERMINATION,

PAlTFRN OR STRING REFERENCE FROM A REPLAChMEVT: EITHER

® © ¢ & o © o o © o o © o o © © © o o 6 o ~
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3472000

3473000

3474000 %cP 9

3475000 THE CONCATENATE OPERATOR IS A BLANK. BLANKS ARE USUALLY OPTIONALS

3476000 WITH THE FOLLOWING EXCEPTIONS!

3477000

3478000 1) BEFORE THE STRING REFERENCE.

3479000  2) BETWEEN TWO IDENTIFIERS,
3480000 3) BETWEEN AN IDENTIFIER AND A FOLLOWING ™(", TO DISTINGUISH

3481000 A CONCATENATION OF A STRING AND A GROUPING FROM A FUNCTION
3482000  CALL (WHICH HAS NO BLANK),
3483000  4) BEFORE A "/" USED AS A GO=TO DELIMITER,
3485000
3486000

3487000 %CP 4

RB000 ANY STRING CAN BE USED AS A STRING NAME, INCLUDING THE NULL STRING.

3485000 IN PARTICULAR: THE FOLLUWING IS A VALID EXPRESSION:
3490000

3491000 -S""
3492000

RNWW3QQQQQQMMHM
. 3494000 »
‘_3495Q00_%CP 5 L
3496000 IF A Go=To PART HAS BgTH A SUCCESS AND A FAILURE EXIT, THEN THE ns»

3497000 OR »F» CAN BE OMITTED FROM THE SECOND PART, THUS:
3498000

3499000 /S(A)(B)  MEANS /SCA)F(B)

3500000 fF(XA)(XT7) MEANS SF(XA)SCXT7)
o 38er000 0 o .
8502000 e

3503000
3504000 %cP 11 )
3505000 SEVERAL STATEMENTS CAN BE PUT ON ONE CARD, THEY ARE SEPARATED BY

3506000 SEMICOLONS ¢"3™), CONTINUATION CARDS CAN BE USED AS USUAL. OF
3507000 COURSEs SINCE A LABEL MUST START IN COLUMN 1, ONLY THE FIRST STATEMENT

3508000 ON A CARD CAN BE LABELEDq FOR EXAMPLE»

3509000

3510000 LA M, " = "™ /S(L): B = A ",™ B /(LOOP)
3511000

'wasaaoooﬁxs DEFINEG BY!

3518000

3512000 MEANS THE SAME AS:
3893000 . o -
3514000 L A .M o= o /SCL)
13515000 B = A "," B /(LOOP)

3516000
3517000

351@ooo'zc9 15

3520000 NO INTERNAL lISTINCTION IS MADE BETWEEN FORMAL PARAMETERS AND LOCAL
3521000 VARIABLES OF PROGRAM=DEFINED FUNCTIONS. IF A FUNCTION IS CALLED WITH

3522000 MORE ACTUAL PARAMETERS THAN THERE ARE FORMAL PARAMETERS, THE EXTRA
3523000 PARAMETERS wILL BE ASSIGNED TO LOCAL vARIABLES. FOR EXAMPLE, IF F()

3525000

”,35260009; HQEFIN§§?F£Aeaiﬁévpl"?"C'D")

3527000
3528000 THEN IF THE PRUGRAM CALLS F("#","=","x"), THE VALUES AT THE ENTRY
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3529000 POINTS,

3530000
3531000

3532000

3533000

3534000

3535000
3536000
3537000

A
B
c

ﬂ'+"
Wt

1) x." :

U M #

nn

D

3538000 %APPENDIX A
3539000 ZPAGE §

3540000 APPENDTX. A;

3541000

3542000
3543000

3544000
3545000
3546000
- 3B4T7000

3548000
3549000

3550000

3551000
3552000

3553000

3554000
3555000

3556000
3557000
3558000
3559000
3560000

3561000

. .3562000
35463000

3564000

3565000
3566000

3567000
3568000
3569000

' ']35710093_'

3572000
3573000

. 3574000
3575000
3576000
13577000

3578000

3579000
3580000

3581000
3582000
3583000
3584000
3585000

<TNbTHUC1IDN>

" <NAMED EXPR>

<VALUE EXPR>

<CONCATENATE OP>

<IDENTIFIER> :
H
i
:
<LITERAL> 3
<GROUPING> :
<FCT CALL> :
<FCT NAMg> H
<PARAMS> $
H
<ARITH EXPR> :

Fis WILL RES

BNF'DEFINITIONS FOR SNOBOL3,

.o

 <LABELED INST> )
J j<UNLABELFD INbT>
“,{INST> : 1
<RULE> :
‘=;
<STR REF> :
<PATTERN> :
jgthLAchgNr> +
 <RPL DELIMITER>
<EXPRESSION>
 <ELEMENT>

B en wm se ®e Be aa Seles . ew as e _e»

et 00 80 S8 ap S8 83 4% S5 WE . SS 26 45 es B8 a8 B a3 5 6 se W8

W% 80 88 9B B8 o3 s se 88 2 3 ww

B "9 B e S8 B 4. e we e

LI I TS I I LI (R A B B LN CHER (RO ER (R NN N | FNR L S wownaenon N oum ELINE LINR LI L Hos 0 3 U

]

L]

<LABELED INST>
<UNLABELED INST>

<LLABEL> <UNLABELED INST>
<BLANKS> <INST>

<RULE>

<GO=TD FART>

<RULE> <GO=TO PART>»

<STR REF>

<STR REF> <PATTERN>

<STR REF> <REPLACEMENT>

<STR REF> <PATTERN> <REPLACEMENT>
<ELEMENT> :
<ELEMENT?>

<§TR VAR>

<PATTERN> <PATTERN>

<PATTERN> <BACK REF>

<RPL DELIMITER> <ExPRgSSIGN>

‘..

<ELEMENT?>

<EXPRESSION> <CONCATENATEVQP> <ELLEMENT>
<EMPTY> -

<NAMED EXPR>

<VALUE EXPR>

<IDENTIFIER>

$ <ELEMENT>

<LITERAL>

<GROUPING>
<FCT CALL>

<ARITH EXPR>
<BLANKS>

<LETTER>
SIDENTIFIER><{ETTER?>
<DIGIT>
<IDENTIFIER><DIGIT>

L]

<IDENTIFIER> o

" <STRING> v

(  <EXPRESSION> )

<FCT NAME>( <PARAMS> )
<IDENTIFIER>

<EXPRESSION>

<PARAMS> » <EXPRESSION>
<A=TERM>

e o o o o | @ “‘ ® & & & & & & 0o & 6 o 9 o o O
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3632000
3633000
3634000

¥
¢
1
i
i
i

.358€000

3587000
3588000
3589000
3590000
3591000
3592000
3593000
3594000

3595000

3596000

3597000
13598000

3599000
3600000

3601000
3602000
© 3603000
3604000

3605000

3606000
3607000

3608000
3609000
3610000

3611000
3612000

3613000
3614000
3615000
3616000
3617000

3618000

3619000
3620000

3621000

3622000
3653000

3624000
3625000

3626000
3627000
3628000
3629000

3630000
3631000

3635000
3636000

ttm  *  <A=TERM>
<A=TERM> 3= <A=TERM> <ADD AP> <M=TERM>
18z <KM=TERM>
<M=TERM> i1= <M=TERM> <MUL OP> <E=TERM>
: e i3z <E=TERM> : ;
<E=TERM> t8= <E=TERM> <EXP QP> <ARITH ELT>
, : it=  <ARITH ELT>
<ARITH ELT> 1= <NAMED EXPR>
iz <GROUPING>
3= <FCT CALL>
: e Hi= <LITERAL?
<ADD DOP> RS
, o HE Y
<Myl 0OP> - *
L 3
e it/
 <EXP. OP> di= k%
. <PATTERN> itz  <ELEMENT>
i (L its  <STR VAR>
itz <PATTERN® <PATTERN>
3= <PATTERN> <BACK REF>
<STR VAR> i3=  <ARB VAR>
‘ i t3= .. <BAL VAR>
i i3z  <FIXED™LENGTH VAR>
~ <ARB VAR> RS T
iz <NAMED EXPR> +
<BAL VAR> tiz A ()
\ it=  *(  <NAMED EXPR> )=
'jg(FIXED*LENGTH VAR> 1= x/ <EXPRESSION> * :
- ti= x  <NAMED EXPR> / - <EXPRESSION>
'<BACK REF> ‘ 4is <NAMED EXPR>
<GO~T0 PART> 11=  <GO=T0 DELIMITER> <GOU=TUOS>
<GO-T0 pPELIMITER> 1= <l aANKS> /
. <0=T08> ti= <UNCONDITJIONAL .gO=TO>
o itz <SUCCESS GO=TO>
i3z <FAILURE GO=TO>
it=  <SUCCESS GO=Tg> <FAILURE GO=TO>
it <FAILURE GOU=TO> <SUCCESS GO=TO>
_<UNCONDITIONAL GU=TO> $3= ¢ <LABEL EXPR> )
. <SUCCESS GO=TO> 3=  SC  <LABEL EXPR> )
<FAILURE GO= TU = F(  <LABEL EXPR> )
<LABEL EXPR> = $3= <RESERVED LABEL>
i1tz <LABEL>
{3z <COMPUTED LABEL>
_<RESERVED LABEL> 3t= END
oo o ats RETURN

FRETURN

... 3637000 %APP&NDIXMBHH“‘y_“__N
. 3638000 %ZPAG ‘

3639000 APPE&Dix B._BNE“Nq?ATfGM.

3646000

T 3641000

CFOR THOSF'NﬁwaAMiLIAR4WITH'"8NF" (BACKUS=NAUR FORM OR

3642000 BACKUS NORMAL FORM)» A BRIEF DESCRIPTION FOLLOWSe BNF IS A

*
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DG & 5 3643000 SOMEWHAT STANDARDIZED METHOD OF PRECISELY NOTATING SYNTACTIC
3644000 DEFINITIONS OF CERTAIN TYPES,
3645000 QUANTTITIES WHICH MUST APPEAR AS A CERTAIN STRING OF CHARACTERS
3646000 ARF RFPRESENTED BY THAT STRING OF CHARACTERS., VARIABLE STRINGS
3647000 ARE GIVEN A NAME, WHICH IS SURROUNDED BY "BNF BRACKETS", "<"
3648000 AND ">n, FOR EXAMPLE, THE MCP CONTROL CARD:
*‘3@49ooq“, AR

3650000 PDATA <NAME>

3651000

3652000 MUST CONTAIN THE LITERAL STRING "?DATA™ FOLLOWED BY A <NAME>,

3653000 WHICH MyST RE DEFINED ELSEWHERE. SOME EXAMPLES OF CARDS THAT
. 3654000@8ATI5FY THIS FORM ARE:
Gl e SRBROO0 :

L]
w %
} 4

3656000 ”DATA ALPHA
3657000 ?DATA XXZZYY

3658000 2DATA DATA

o R VARIABLE ITKM MAY BE DEFINED BY USING A "BNF EQUATION" T0
3662000 NDEFINE IT IN TERMS OF QOTHER ITEMSs A DEFINITION IS OF THE FORM3

3663000

366£ooo,wwmmﬁz<NAME>_,w==; <DEFINITION>

'*éFDR‘EXAMPLg,,  NCTIQN CALL MAY BE DgrlNED BY3

”‘ggasooom””“'» <FCT CALL> ti=  <FCT NAME>( <PARAMS> )
3669000
3670000 WHERE <FCT NAME> AND <PARAMS> ARE DEFINED BY OTHER EQUATIONS.,
SEVERAL ALTERNATE DEFINITIONS OF AN OBJECT, SEVERAL
;,Ivaw. IF A VARIABL& HAS SEVERAL DEFINITIONS, THEN

',“36 SO,OW AT VAR LE H

3674000 APPLY IN A GIVEN INSTANCE THTS WAY, RECURgIVE DEFINIYIUNS ARE
3675000 SIMPLE (AND QUITE COMMON). FOR EXAMPLES
367@000”vﬂw,,ﬂmw_m

'7fvvif'<EXPRE$SIQN? =
3 1= <PARAMS>  » <EXPRESSION>

3679000?;1~Z~V . S . : . o
3680000 THIS MEANS THAT <PARAMS> CAN BE A SINGLE EXPRES3SION, OR IT CAN
3681000 BE ANY NUMBER OF EXPRESSIONS SEPARATED gY cOMMAS. WHEN SEVERAL
) CONSECUTIVE DEFINITIONS ARE GIVEN FOR THE SAME yARIABLE, IT IS
. RA RY (T0 MAKE READING EASIER) TO OMIT THE LEFT=HAND
;ATIDN IN ALL BUT THE FIRST, S0 THE ABDVE DEFINITIUN

3686000

3687000 <PARAMS> t:= <EXPRESSION>
3688000 , ,,V;s? <PARAMS> ’ <EXPRESSION>‘ , ,
raaaeoco;-. ' =EXAMPLFS OF BN; DEFINITIONS, SEE THE PREVIGUS APPENQIX.

3691000 NOTE ‘HAr A FEw ITEMS ARENT DEFINED==IN PARTICULARs <BLANKS> AND
3602000 <EMPTY> ARE CONSIDERED TOO DBVIOUS 1O BOTHER DEFINING, IT IS
3693000 RATHER COMMON FOR SUME TERMS TO BE DEFINED BY ENGLISH=LANGUAGE
3694000 DEFINITIONS, WHEN BNF IS UNSUITED FOR THE JOBe. THIS IS DONE FOR
3695000 A FEW SYMBOLS IN THE SNOBOL3 DEFINITIONS==SEE THE APPROPRIATE
3696000 SECTION UF THE MANUAL FOUR THEIR DEFINITIONS.
3697000
3698000
3699000

®@ o o6 o o o o | ® & & o & o o ‘ll‘ ® !i ® | o & » &
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3703000

3705000

3707000
3708000
3709000
3710000
- 3711000
Ll 3112000
3713000
3714000
3715000
- 3717000
e 3T 8000
3719000
3720000
3723000
3722000
3723000
3725000
3726000
S ....3727000
3728000
3729000
3731000
3732000
e 3733000
| 3734000
3?359001
L 0. 3736000

3738000
3739000

3744000
3745000

3757000

3706000

3740000

3741000

3742000
3743000

@ovgz&ﬁ};xwanﬁﬁ-Qf@ﬂmob&&&wvﬁﬁ@#omﬁom;wmgo

TR

3747000
13748000

3749000

3750000
S 3731000
S :gﬁ3752QQQﬁ;

3753000

3755000
3756000

peo)

oA P
N AN ) %

3754000

3704000 CHAR

wb

1

NOUBWN OO

—4
o)

= OCE® NI D W= Om

3700000 %APPENDIX €
3701000 %PAGE
3702000 APPENDIX C. B5500 CHARACTER SET.

C PUNCH  COMMENTS

]

NEWORNIU D WA - O
1 ot <
TWE X E®

OR ANY ILLEGAL PUNCH

[

~ o U

12=2=8
12=1
12=2
12=3
12=4
125
12=06
12=T .

TELETYPE® DISCONNECT

1 12-8

sogang

12=3=8

lom4~8

12

12=5=8

12~6=8 , : :

- 12=7=B  TELETYPE: END=OF=MESSAGE
11~2=8 TELETYPE: BACKWARD SLASH

ti=1]

DS Sar -

-3

Ay

.'511f5u

116
117

. 11-8
11me

FJH >_11f3~8

1174=8
11

11"5=8

. 11=e=8 , .

ol1m7m8 'kTELETYPE:'APOSTRDPHEp CARRIAGE RETURN
NONE

Q=1

Q=2
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3791000
3792000
3793000 - 1 G
THE MCP WwILL, RESPOND TO THE LOG=IN MESSAGE WITH SOME SORT OF ACKNOWLED=

3803000

3757000

3758000
3759000
3760000

3761000
3762000

3763000
3764000
3765000

3766000
. 3767000
3768000
3769000

3770000
3771000

13772000

3773000
3774000

3775000
3776000
3777000

3778000
3780000
3781000

3732000
3783000

3784000
3785000
3787000

3788000
3739000

13790000

3794000
3795000

3796000
3797000
3798000
3799000

3800000
3801000
3802000

3804000

/3805000
3806000

3807000

3808000

3809000
3810000
3811000
3812000
3813000

U 64 52 0=y

V h% 53 0=5

W 66 54 0=6

X 67 B5  0=7

Y 70 56  (0=8

Z 71 87 0=9

T2 58 Qu3=8

£ 73 59  0=4=8 .
# 74 60 Qm2=8 TELETYPE?S UP=ARROW, LINE FEED
= 75 61 0O=5=8

1 76 62  0=6=8

"o 0=7=8

- =
XAPPENDIX O
¥PAGE 1
APPENDIX D. RUNNING JOBS FROM A TELETYPE,

~ THIS APPENDIX IS INTENDED TO DESCRIBE THE SOMEWHAT INTRICATE
METHODS OF RUNNING A PRUGRAM (IN PARTICULAR, A SNOBOL PROGRAM) FROM
A TELETYPE, AND HOPEFULLY TO SOMEWHAT AMELIORATE THE INITIAL SHOCK
OF TRYING TO USE THIS RATHER PRIMITIVE AND FRUSTRATING INTERACTIVE
1/0 DEVICE. THIS DESCRIPTION IS FAR FROM COMPLETEs AND DUE TO THE

CONSTANT REVISION CAND DCCASIONALLY IMPROVEMENT) OF THE MCP» DETAILS

CAN  BE EXPECTED TD CHANGE AT ANY TIMEs USUALLY WITHOUT WARNING, THE

NOVICE IS WARNED THAT THE MCP WAS DESIGNED FOR THE USE OF PEOPLE WHO

ARE VERY FAMILIAR WITH IT, aNp DOES VERY LITTLE TO HELP THOSE WHO DONT
KNOW HOwW IT BEHAVES.
JHE FIRST THING NECESSARY 1S5 TO "LOG IN™, THAT 1Ss TO TELL THE MCP

WHO YOU ARE. THIS IS DONE BY TYPINGS

jftf;?&1;<i;D;>F’“

AT THE UNIVERSITY OF WISCONSINs <I1.De> IS THE USER AND PRQWVECT
NUMBERS, IN THE FORM: |

 <1.D.> = <USER#> ; <PROJ#>
GEMENTs AND THE USER CAN THEN INDICATE WHMAT PROGRAM HE WANTS TO RUN

BY TYPING A 2?EXECUTE CONTROL CARDs THIS MESSAGE CONTAINS THE SAME
INFORMATION AS THE MCP CONTROL CARDS DESCRIBED IN SECTION 2.1, WITH

THE FOLLOWING CHANGES:

1) ALL CONTROL CARDS MUST 8E SENT TOGETHER AS ONE MESSAGE. THIS |
MESSAGE CAN BE LUNGER THAN ONE LINE, SINCE THE RETURN AND LINE=FEED
KEYS ON THE TELETYPE DO NOT TRANSMIT ANYTHING,

2) THE FIRST CONTROL CARD Is THE EXECUTE CARD» WHICH Is PRECEDED

~BY TWO m"eo"=S, ALL OTHER CONTROL CARDS ARE PRECEDED BY ";"

- RATHER THAN "?"s THE USER CARD IS NOT USED, SINCE THAT INFORMA=
TION WAS GIVEN IN THE LOG=IN MESSAGE, '

3) THE FILE PROGRAM NEED NOT BE ASSIGNED» SINCE THE TELETYPE IS THE

_INPUT DEVICE FOR THE COMPILER.,

¥CP ©
SOME EXAMPLES OF EXECUTE MESSAGES ARES

22EXECUTE SNOBOL/SNOBOL ¢
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i

!

|
|
!
i

|

3814000
3815000
3816000

3817000

3818000
3819000

3820000

3821000
3822000

3823000

3824000

3825000
3826000

3827000
3828000
3829000

3830000

22FEXECUTE SNOHBOL/SNOBOL;PROCESS=5;10=103
FILE CARD=BLEEK/GRUNK SERIALe

22EXECUTE SNOBOL/SNOBOL 3 CORE=19000;PROCESS=20; 10530«

%CP 21
WHEN THE EXECUTE MESSAGE IS TYPEDs THE MCP WILL RESPOND IN ONE OF
TWn WAYS., I1F THERE 1S ROOM FOR THE PROGRAMs THE RESPONSE WILL BES

I SNmnmL/aNGBUL J  BOJ <TIME>

IF THFRE 15 NOT ENOUGH RCOM» WHICH 1S MUCH MORE LIKELYs THE RESPONSE

WILL BE OF THE FORM:
I SNGBQL/SNOBUL J SCHEDULED <TIME>

3831000

3832000

3833000
3834000

3835000

3836000
13837000
3838000 |

3839000
3840000
3841000

, 3842000f
3843000
3844000

3846000
3847000

3848000
3849000

3850000

3851000

3852000
3853000

3854000 THA
13855000
3856000

3857000

3858000
3859000

THE USPR MU%T THFN FIND SOMETHING ELSE TO QCCUPY HIS TIME UNTIL SPACE
BECOMES AVAILABLE AND THE "BOJ"™ MESSAGE 1S TYPED BY THE MCP. USERS ARE
ADVISED T0 BRING SOMETHING TQ READ WHEN ATTEMPTING TO RUN DURING

‘BUSY PARTS OF THE DAY,

"WHEN THE BOJ MESSAGE APPEARSs, THE COMPILER IS RUNNING AND WAITING
FOR INPUT. THE USER CAN THEORETICALLY TYPE ANYTHING THAT IS VALID
PROGRAM MATERIAL EXCEPT FOR CcONTINUATION CARDS. IN PRACTICE» USERS
ARE ADVISED To FIRST GET THEIR PROGRAM IN A DISK FILE (THERE ARE
SEVERAL EDITING PROGRAMS ARQUND» AS WELL AS A PROGRAM TO COPY CARD
DECKS To DISk FILES), AND NOT ATTEMPT TO TYPE THE PROGRAM ITSELF
DIRECTLY T0 THE CUMPILFR.

 %CP ?1
3B845000

WHEN A PROGRAM "CARD" 1S TYPED; THE COMPILER WILL COMPILE IT AND
THEN RESPOND WITH A RETURN/LINE FEEDs, AND THE USER CAN THEN TYPE

THE NEXT LINEs ONE EXCEPTION TO THIS IS THAT WHEN a =~COMPILE CONTROL
CARD IS TYPEDs THE COMPILER TYPES QUT A NUMBER EVERY TENTH INSTRUCTION
AS IT COMPILES; AND AT THE END TYPES A MESSAGE SAYING IT IS DONEs THIS
WAY THE usan CAN TELL HOW FAST THE COMPILER IS RUNNINGs AND IF IT IS

VERY SLOW, HE CAN DO SOMETHING ELSE (LIKE GET A CUP OF COFFEE) WHILE

HE WAITS FOR IT TO FINISH,

USUALLY, THE USER WILL TYPE IN A SERIES OF SNOBOL CONTROL CARDS
HAT WILL ¢AUSE THE PROGRAM TO BE LOApEp OR cOMPILED FROM ONE OR
MORE DISK FILES, AND THEN INITIATE EXECUTION By TYPING AN END CARD.

AS SOON AS THE END CARD 1s TYPEU, THE COMPILER TRANSFERS TO THE

INTERPRETERs AND THE PROGRAM 1S RUNNING, SEE SECTION 10.4 FOR METHQDS
OF DOING 1/0 WITH A TELETYPE,

IF A MISTAKE IS MADE AND DISCQVERED BEFQRE IT IS TRANSMITTED Tg

3860000
3861@00.

3863000
3864000

... 3865000
3866000
3867000
3868000

3869000
3870000

THE CQMP!LEQp THE WHOLE THING CAN BE ERASED AND RETYPED BY TYPING
"gen, THE COMPILER WILL RESPOND WITH "TRY AGAIN"™, AND THE CARD

CAN THEN BE TYPED OVER, THIS USUALLY WORKS BETTER THAN TRYING TO
USE THE TELETYPES RATHER AWKWARD (AND NOT ALWAYS SUCCESSFUL) METHODS
FOR ERASING MISTAKES,

%CP 25
' SUME EXAMPLFa UF INPUTS T0 THE CQMPILER ARE 3
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*LISTe

=.OAD MRG/GROUPe¢
“COMPILE SLIB/DIFFe
“LIMIT RULES TQ 5000«

END INITe

“LISTe

SSLZE 370g,ﬂnw

’-CQMPILE MAPK/INTl*

=COMPILE MARK/DIF 3e
“DEBUGe
ENDe

SLIST 2¢

~COMPILE GED/TRAJ3e
RARY GEO/TRJ3«

(&
- i
N A 3871000
i 3872000
¢ 3873000
3874000
“ 3875000
¢ 3876000
Sl 3877000
3878000
¢ 3879000
....3880000
‘n ”v. 3
'Wmmﬁmwmwwwwwmmwm;3883000‘
. 3RRA000
@ 3885000
P 3890000
L 3891000
@

w3896000NWW S

3897000

=LLIST e

3898000v

3902000
3903000
3904000

"stqarooo;

END INIT*WWU

t(BEGIN) ¢

ASECTI

3908000
3909000

TPAGE 1
INDEX

391“000
3915000

3921000

PR 39 20000'.~ ERC AR

; ‘@FRQM fELETYPE'A.APP D
SNOROLas+242
DEBUGGING AIDS,.011

3925000

3926000
3927000

3922000 _

3924000 |

INTERACTIVE..all 2

 TRACING.asll.l

NTRY POINTS
FUNCTIONSe e e?2e2(=DEFINE)»9(DEFINE)S34241
PROGRAM, ,43,223,V

FATLURE, o8

N g W

fINCGMPLETF»vUSFRS ARE CORDIALLY INVITED T0 SUBMIT

rh
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3928000

3929000
3930000
3931000

:QOF.

oF
OF
. QF

3932000

13933000

3934000

3935000

3936000

3937000
3938000
3939000

- %

PATTERNS...é.é
RULES o0 o
I/O...lO)lO.S!lO.Q.l

FUNCTIONS

INTRINSICSaee?
D&FIN%D«..3 2

FUNCTIONS

ARITHMETICQoo~04|3)9
CALLS ONess5,.3
DEFINED..¢3,225,3
INTRINSICoa.Q

3940000

3941000
3942000

maqaaooqw
) INPUT., sgz "1/0"
w?f- .,I/ﬂ.;;lﬁ
j;SQQéQOOL

3947000
3948000

....3949000
3950000
3951000
3952000

3953000
3954000

3955000
3956000

3957000
3958000
3959000

3960000
3961000

3962000
3963000
3964000
3965000

3966000

3967000
.

ANCHORCY s e6ats
 DEFINEC)ese922,2C=DEFINE)»3,253,2,

TRACINQQ.QII 1
INDIRECTION.+e54143

IN

GO=T0O PART..a70d

FAlLuRE.;.lo 4, 1:8 1
FILESeeol0, 1,10 2 10 3
TELETYPESeeal 0ot
kABELS...7,3 0,3,1 (SEE ALSO "ENTRY PDINTS")

IN

GO=T0 PARTS...? 2

COMPUTED o744

. RESFRVEDe«se743
OUTPUT, ,«SFEE "1/07
PATTERNS s 046

ANCHDRED‘,.G 4

CFAILURE .. 484154, v 35445,6,6
I/G WITHIN..!lO S

 MATCHING, . ’
ﬁTRING VARIABLES-¢0602)6 5

l..4.3;4 b

ARBITRARY'Qiét?!l’é 6
ASSTIGNMENT Tlaaebo S,Ggé

 BALANCEB s e6,24226,6

CFIXED=LENGTH.»46:243
NAMES OF,446.2

T QUTPUT AsSocIATEO wITH...é 5,10.5

“bbdbOdadOLﬁAPRNfcda?é177?USER=SPD 3 EXECUTE COPY

. rF (S

/SP0

“p

/SPQO
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