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*1% INTRODUCTION

THE QUASIC SYSTEM IS DESIGNED TO ENABLE INTEBACTIVE DATA-
ACRQUISITION, ANALYSIS AND RETRIEVAL TO BE CARRIED OUT, MONITORED
AND CONTROLLED, THROUGH A COMPACT MINICOMPUTER AND DIGITAL

- COMMUNICATIONS CONTROLLER . CURRENTLY THE SYSTEY HAS 3EEN IMPLEMENTED

ON A MODIFIED TS558 TIME-SHARING COMPUTER WITH 20K ¥DJRDS OF 12-BIT
CORE, 512K WORDS OF DISC AND TWO TAPE TRANSPOATS, THIS SYSTEWM IS
BEING OFFERED AS A GENERAL SERVICE FOR CLINICAL AND PSYCHOLODGICAL
. STUDIES USING A _SUITE OF RECORD-KEEPING_AND FILM-TERUWIMNAL DATA- .

ACQUISTION PACKAGES ., THE QUASIC SYSTEM IS ALSDO 3EING IMPLEMEMTED
ON SMALLER CONFIGURATIONS FOR DIRECT SALE AS IN-HOUSE SYSTEMS.

"THE QUASIC SYSTEM IS CONTRAJLLED THROUGHOUT IN THE QUASIC LANGUABE,
“AND ALL FUNCTIONS, INCLUDING SYSTEM-LEVEL EXECUTIVE PROGRAMS ARE
SPECIFIED IN QUASIC. THUS THE ENTIRE STRUCTURE OF THE SYSTEM, AS
SEEN BY THE USER, MAY 8E ESTABLISHED RAPIDLY IN A ‘"HIGH-LEVEL '
LANGUAGE WITHOUT RECOURSE TO ASSEM3LY LANGUAGE . THE SYNTAX OF THE
QUASIC LANGUAGE IS5 MODELLED ON DARTMOUTH COLLEGE BASIC SINCE THIS
HAS PROVEN EXCEPTIONALLY SIMPLE IN APPLICATION, HOWEVER, THE
IMPLEMENTATION IS THROUGH COMPLETELY TA3LE-DRIVEN CALLS-ON MODULAR
ROUTINES, S0 THAT NEW PROCESSORS MAY'BE ADDED AT wWILL, EZ SPECIAL -~
TERMINAL CONTROLLERS OR DATA-ANALYSERS. THE CURRENT IWPLEMENTATION
ON THE TS558 HAS BEEN DESIGNED FOR INTERACTION THROUGH THE TYPEWRITER
AND MICROFILM TERMINALGS, AND CONTAINS PARTICULAR FACILITIES FOR
NATURAL LANGUAGE I\FERACTIOM ON THE ONE AND PSYCHOLOGICAL TESTING

ON THE OTHER.

APART FROM THESE SPECIAL FACILITIES, THE QUASIC LANUAGE GIVES
FULL SYSTEM-PROGAAMMING CAPABILITIES FOR MANIPULATING SYSTEM
TIMINGS, FILES AND A VARIETY OF DATA STRUCTURES ON DISC AND TAPE.
ONE NOTABLE FEATURE OF THE LANGUAGE IS THAT IS NON-PAROCEDURAL
AND PROGRAMS CAN MODIFY THEMSELVES, BOTH PRODUCING NEW CODE AND

ERAZING OLD (AN IMPORTANT FEATURE ON A SMALL SYSTEM). ARBITRARY =~

CHARACTER STRINGS MAY BE MANIPULATED AS DATA ITEMS THROUGH PATTERN -~
IDENTIFICATION MACROS, AND HENCE THE SYSTEM MAY BE GIVEN ANY REQUIRED
DEGREE OF ‘NATURAL -LANGUAGE * INTERACTION. IN PARTICULAR, USING THE
MACRO-FACILITIES, INTERPRETERS MAY 3E WRITTEN IN QUASIC FOR OTHER
LANGUAGES, AND 3Y COMBINING THIS WITH THE RUN~TIME COMPILATION
FACILITIES QUASIC PROGRAMS MAY BE GENERATED 38Y TRANSLATION FROM

O0THER LANGUAGES.
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RUASIC O THE T8882 FOLLOWS THE SYNTAX 0OF BASIC VvERY CLOSELY,
THAT IS, A PROGRAM CONSISTS OF A SET OF NUMBERED COMMAND LINES
IN WHICH THE LINE NUM3ERS CONTROL THE ORDER OF EXECUTION OF THE
COMMANDS . THUS :-

S PAINT ‘HELLO "
45 INPUT X Y '

7B LET Z=XRY o

__;XEL.ég g.mmmm

200 PRINT Z2 Z%Z
553 8TOPRP

‘IS A LEGAL QUASIC PROGRAM . IF WE TYPE IT AT THE TELEPRINTER AND

THEN TYPE °‘RUN°, THE RESULTS IS :-

SRUN  [THE ">° (GO-AHEAD) INDIGATES COMPUTER READY FOR INPUT
HELLO

:5 7 [NUUBERS TYPED IN
35 1225
: w
QUASIC V2K | D
>

HOWEVER, GQUASIC HAS MANY FEATURES NOT AVAILASLE IN BASIC,
S50ME OF WHICH ARE FOR THE CONVENIENCE OF THE PROGRAMMER, BUT
OTHERS OF WHICH ARE FUNDAMENTAL TO ITS POWER AS A SYSTEM PROGRAMMING
LANGUAGE . A5 AN EXAMPLE OF THE FORYER, NO DISTINCTION IS MADE BETWEEN
INDIRECT & DIREZCT COMMANDS, AND ALL MAY BE EXECUTED INDIRECTLY AS
PART OF A STORED PROGRAM, OR DIREZCTLY AT THE KEYSOJOARD, IN ADDITION
COMMANDS MAY S&£ ABBREVIATED TO THE SHORTEST UNAMBIGUOUS STRING,

ENABLING THE PROGRAMMER 'S INTERACTION WITH THE SYSTEM TO BE . AS . . . .

CONCISE AS POSSIBLE:-
>P67 3 T
67 -
>P 56 /7
8
10

>t
P A

A=
>P A#
mrrn
(S y W)

1
>,

BUT ALL ABBREVIATIONS IN STORED PROGRAMS ARE RECONSTITUTED IN

LISTINGS :-

>A85P9*E 3
>5675 10 ,
>tT [NOTE THAT L ALONE WOULD BE TAKEN AS ‘LET®

15 L

ra

3=9

T

o
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45 PRINT 9%E3
567 G0OTO 15

AS AN EXAMPLE OF A FACILITY WHICH INCREASES THz PIWER OF THE
LANGUAGE , MULTIPLE COMMANDS MAY 3£ INOLUDED I CONE PROGHRAYM LINE
PROVIDED A COLON IS PLACED BEFORE EACH COMVAMND NAVE -

- SLET A=7 :PRINT A®A

a9
>L A=7:P A¥A
a9

_>10L I=0

S20P T I*L:L I=I+1:IF1<5:520
LT ' '

10 LET I=5
20 PRINT I I#*T :LET I=I+1 :IF I<5 :507T0 20

'>RUN

PLWN O
DO N0

1

AUASIC v

>

IN PARTICULAR ANY COMMAND MAY FOLLOW A CONDITIONAL :=~

>IF 5>4 :PRINT 6

.6
SLET A=9 :IF A<i0 :LET A=7 :PRINT A¥*A
' 49
>

THE CONCEPT THAT THE SATIFACTION OF A CONDITIONAL EXPIESSION
CAUSES THE REST OF THE PROGRAM LINE TO BE EXECUTED IS EXTENDED S0
THAT MANY COMMANDS HAVE IMPLIED CONDITIONALS, THz FLOW OF EXECUTION
BEING ALONG THE PROGAAM LINE (ACRNSS THE PAGE) IF THEY ARE SATISFIED,
AND TO THE NEXT LINE (DOWN THE PAGE) IF THEY ARE NOT. THIS APPLIES
PARTICULARLY TO THE STRING HMACROS (THz °PUT ® COMMAND) AND FILE -
HANDLING COMMANDS TO BE DISCUSSED LATER. '
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#3#% ARITHVETIC EXPRESSIONS

ONLY INTEGER ARITHMETIC MODULO 4096 IS PROVIDED IN TS558 QUASIC
SINCE THE SYSTEY I8 NOT INTENDED T0O BE USED FOR DATA-PROCESSING
INVOLVING FLOATING -POINT ARITHMETIC (FILES MAY BE TRANSFERRED
OFF - INE TO OTHER SYSTE% FOAR STATISTICAL PROCESSING, QR PROCESSED
ON THE DEDICATED PDP8 AT NIGHT). APART FRDYM THIS, ARITHMETIC

' EXPRESbIDNS ARE EVALUATED IN THE NORMAL MANNER, AND +, -, *, /,

, Y., .., (., 9, MAY BE UBED TO FORM EXPREbSIJMS EG -

SPRINT (6-4)}*(5-(6/3))"2 ((7 5). 7)'1+8

V .,.___.__,__sa_/’va.._\_.._.»,q 1.‘_-._._..___-_.-. o s e [ - SR - - e

>
THE ARITHMETIC OPERATIONS, IN ORDER OF DECREASING PRECEDENCE, ARE:-=

1 EXPRESSIONS WITHIN PAIRED PARENTHESES -~ THE INNERMOST EXPRESSION
* BEING EVALUATED FIRST,.

2 " _ RAISE TO A POWER - EG 273 = 8

3 % - MULTIPLY - EG 4%5 = 2

4]

4 / - DIVIDE -EB /2 = 4

§ - - SUBTRACT - EG 9.7 = 2

6+ - ADD - EG 645 = 11

9 . - LOGICAL AND — EG 3.1 = 1, 7.13 = G, 71.33 = 31 4
8 .1 - LOBICAL OR - EG 111 = 1, 1'C = 1, Bi1 = é, 211 = 7

9 LEFT TO RIGHT EXECUTION

" NOTE THAT MULTIPLICATION HAS A GREATER PRECEDENCE THAN DIVISION
S0 THAT 3%*3/9 = 1, 9/3%3 = 1 (THE GREATER PRECEDENCE 0OF SUBTRACTION
OVER ADDITION HAS NO EFFECT). THE LOBICAL OPERATORS OPERATE ON FULL
12-3IT WORDS & MAY BE USED FOR MASKING AND BIT MANIPULATION.

-

IF AN EXPECTED DATA ITEM IN A NUMERIC EXPRESSION IS ABS T, ITS

VALUE IS TAKEN TO BE ZERDO, THUS -
SLET X =
SLET X = (LET Y = 7

SLET X = 7%
>

ALL CAUSE X 70 BE ASSIGNED THE VALUE ZERO, ONE EFFECT OF THIS-IS TO - -
TAKE CARE OF UNARY QOPERATORS CORRECTLY (-1 IS TAKEN AS C-1) AND ANOTHER
IS TO MAKE.ABSENCE OF A NUMERIC EXPRSSION LEAD TO A ZEROC EVALUATION
WHICH IS5 USEFUL IN DEFAULT OPTIONS,.
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“\b TO ENABLE MULTI-LENSTH CALCULATIONS TO BE CABRIED 0QUT RBEASONABLY
%& AND WORD~-FIELDS TO BR DECODED EFFECTIVELY, THE SYSTEM VARIAZRLE QR

IS SET TO THE MOST SIGNIFICANT PART OF A PRODUCT, OR THE REMAINDER

IN A DIVISION, IT IS NOT AFFECTED BY AODDITION, SUBTRACTION OR LOGICAL
- OPERATIONS ({(BUT IS AFFECTED BY = SINCE TAKING POWERS IS DONE BY

REPEATED MULTIPLICATION). IN THE EVENT OF MULTIPLE OPERATIONS
-~ AFFECTING @R IT IS SET BY THE LAST ONE EXECUTED (THIS IS MOT
N NECESSARILY THE LAST RELEVANT OPERATOR IN A LINE), EG :=

SLET A = 8/3 :PRINT QR

e 2 : e e e
SPRINT 13/11 QR
12 '
>PRINT 3/4 S5+6 QR
s 71 3
- >PRINT 50#13G30 QR
904 1

>

THE BAFEST WAY IN WHICH T0O USE QR IS WITH EXPRESSIONS CONTAINING ONLY
ONE MULTIPLICATION OR DIVISION AND NO PIWERS . NOTE THAT ALTHOUGH QR
RETAINS ITS VALUE UNTIL SET UP AGAIN, THERE ARE OTHER COMMANDS

WHICH SET IT UP AS A SIDE-EFFECT (INPUT & RETURN) & IT IS

SAFEST TO USE ITS VALUE IMMEDIATELY 0R TRANSFER IT TO ANDTHER
VARIABLE AS SDON AS POSSIBLE.,

 #3,1% SIMPLE VARIABLES

AR i s s 1> A A S o — — " —— — — " S

OF A LETTER OR A LETTER FOLLOWED 8Y A LETTER OR A DIGIT EG:-
A X AE  ZZ U7 A9 KT QR ARE ALL SIMPLE VARIABLE NAYES,
THE SET OF SIMPLE VARIABLE NAMES BEGINNING WITH Q ARE AESERVED AS
SYSTEM VARIABLES AND SHOULD NOT BE USED IN THE NORMAL WAY AS THEY #AY
BE CHANGED AS SIDE-EFFECTS OF - COMMANDS, OR HAVE SOME SIGNIFICANCE
IN INTER-PROGRAM COMMUNICATION . CURRENTLY THE FOLLOWING SYSTEW
VARIABLES ARE DEFINED:-

@5 - LOWER 5 BITS DETERMINE WHICH QUASIC SYSTEM PROGRAM TS RUN
WHEN QUASIC IS RECALLED BY A MACHINE -CODE PROSRAY .

81 -~ B8TATUS WORD SET UP BY A QUASIC PROGRAM ON MACHINE -PROGRAM
CALLS & NOT CHANGED BY CALLED PROGRAM,

@2 -~ REPLY WORD FROM MACHINE PROGRAM.

- —--Q3 = IDENTIFICATION OF ORIGINAL CALLING PROGRAY,

) THE FUNCTIONS OF QG THROUGH @3 ARE DESCAISED IN MORE DETAIL IN THE
%& SECTION ON INTER-PROGRAM COMMUNICATION,

QE - ERROR STATUS WORD SET UP BY PROGARAM OR DATA TRANSFER ERRORS -
S8EE SECTION 0N EARDAS,
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HQ -~ SUBROUTINE START ADDRESS FOR ERROR TRAP -~ ZERO IF NO TRAPPING,

QI -~ COUNTER SET UP BY STRING COMPARISONS IN "IF °
‘PUT ° COMMANDS,

, TUNLESS, AND

@R - RESIDUAL INFORMATION WORD HOLDING UPFER PART OF MULTIPLICATION
- OPERATIONS, REWMAINDER ON DIVISION, SUBROUTINE CALL ADDRESS AFTER
- RETUANGS, AND DELIMITER INDICATION AFTER TTY INPUT.

NOTE THAT THESE SYSTEM VARIABLES ALWAYS EXIST IN A QUASIC PROGRAM
e AND__ARE._NOT_AFFECTED .BY_COMMANDS.SUCH _AS _.CLEAR_AND_ "RUN MHICH
WOULD NORMALLY CLEAR THE SIMPLE-VARTIABLE TABLE,

#3.2% ARRAYS

| un oy ey S iy o e Pt S

ARRAYS ARE STOBED AS PROGRAM LINES THROUGH A COMMAND OF THE

FORM - : '
LINE NUMBER "ARRAY ° SIMPLE VARIASLE NAME MAXIMUM ELEMENT
EG -

-

>34 ARRBRAY E 44 v
- > N

%

SETS UP AN ARRAY CALLED E IN LINE 34 OF THE PROGRAYM WITH ELEWENTS
NUMBERED O THROUGH a4, ' .

REFERENCE TO ANY ELEMENT OF THE ARRAY MAY BE MADE BY USING
THE TWO-ABBUYENT FUNCTION °IN° SPECIFYING LINE NUMBER AND ELEMENT
NUMBER -~

IN (NE1,NE2)
REFERS TO ELEMENT WE2 OF THE ARRAY IN LINE NUMBER NE1 — EG -

IN(34,6) OR IN(35+4,3%2) BOTH REFER TS THE ATH ELEMENT 0OF THE ABRBAY
STORED IN LINE 34. SINCE THE SI¥PLE VARIABLE NAYE IN THE ARRAY
STATEMENT IS ASSISNED THE VALUE OF THE LINE NUMBER IN WHICH IT IS
STORED BY THE ‘RU% " COMMAND, THE SAUE ARRAY ELEYMENT COULD BE

REFERRED TO AS IN(E ,6), I ELEYMENTS MAY 8% REFERRED TO SYMBOLICALLY.
IT WILL BE NOTED THAT ARBRAYS ARE AUTOMATICALLY 2-DIMENSIONAL USING
THE LINE NUMBER AS ONE DIMENSION IF REQUIRED, AND THAT ARRAYS ARE
ALSO DYNAMIC IN THAT ANY PROGRAM LINE CAN BE CREATED OR ERAZED

AT RUN-TIME . '

*3,3% FUNCTIONS -

- o S S ot U e o o

ALL FUNCTIONS IN QUASIC EXCEPT "IN TAKE ZERO OR ONE ARGUMENT AND
ARE 0OF THE FORM FN(NE) WHERE FN IS A TWO-LETTER FUMCTICGN NAYE
AND NE IS A NUMERIC EXPRESSION,

THE MAIN FUNCTIONS ART:
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TI () - GIVES THE TIME IN MINUTES FROM MIDNIGHT
DA () - BIVES THE DATE IN TSS8 INTER ”«L CODE A5
- : ((YEAR=1864)* 12+ (MONTH=-1) ) #31+DAY -1

AC(NE) =~ GIVES THE ACCOUNT NUYWBER OF THE J0OB NE, WHERE
- O<NE<13 IS THE INTEARNAL NUWBER OF A J03 (LOGGED-IN
’ UBER) ON THE TS88. THE VALUE IS ZERO IF THERE IS NO
ACTIVE J08 N&. IF NE IS ZERD THE VALUE IS THE ACCOUNT
SNUMBER OF _THE CURRENT USER.

KO(NE) - GIVES THE COMMUNICATIONS CHANNEL NUMBER 0OF THE J0OB NE, THE
RESULT B8&£ING ZERO IF THERE IS NO ACTIVE J0OB NE, IF NE IS
ZERO THE VALUE IS THE GHANQ L NUMBER OF THE CURRENT USER.

NL(NE) =~ GIVES THE LEAST PROGRAM LINE NUMBER GREATER THAN NE, OR
ZERO IF THERE IS NO SUCH LINE. ‘

RN () - BIVES A RANDOM NUMBER UNIFORMLY DISTRISUTED OVER
THE RANGE J 70 4095, CALLING RN (NE) WITH A NON-
ZERO ARGUMENT NE CAUSES THE RAMDDM NUMBER GENERATOR
TO BE RE-INITIALIZED,. v

SP () - GIVES THE PROGRAM AREA SPACE LEFT IN WORDS

PT(NE) ~ IS5 AN ASSIGNABLE FUNCTION/ARBAY REFERENCING THt VAL ES
OF POINTERS TO I0 DEVICE DATA STRUCTURES. PT(3) GIVES
THE CARRIAGE POSITION OF THE TELEPAINTER ACROSS THE
PAPER, PT (1) BIVES THE CARRIAGE POSITION DOWN THE PAPER,
THESE Tw0 FUNCTIONSG MAY BE UBED TO CONTROL PRINTED
QUTPUT FORMATTING., PT(2) THROUBH PT(9) ARE FILE
POINTERS ASSOCIATED WITH THE DISC AND ARE DESCRIBED IN
IN SECTION *9* DN FILE STRUCTURES.

*3,4% ASSIGNMENT COMMANDS -
VALUES ARE NORMALLY ASSIGNED TO SIMPLE VARIASLES AND ARAAY
ELEMENTS BY A COMMAND OF THE FORY -

-

LET® VAR ‘=" NUMERIC EXPRESSION

0R, MORE GENERALLY, SEVERAL ASSIGNMENTS MAY BE SPECIFIED IN ONE
COMMAND - :

‘LET® VAR1 ‘=" NE1 VAR2 ‘=" NEZ2 ETC

LET- A= — -
LET A=2 31=89%5 E=A"2 IN(G 7) =8 IM(u*S 77K =7)=1

THE ASGIGNMENTS ARE MADE SEQUENTIALLY S3 THAT -

SLET E=2 X=4/E E=



-

x

QUASIC YANUAL - SECTION 3 - ARITHMETIC 19/7/7% PARGE 5

&)

GIVES E THE FINAL VALUE OF 5 AND X THAT 0OF 2.

THE IMPLEMENTATION OF QUASIC IS SUCH THAT WHEREVER A NUMBER CAN
OCCUR A NUMERIC EXPRzZSSION MAY REPLACE IT, IN PARTICULAR, THI

ALLOWS TRANSFER OF CONTROL BY °GOTO " AND ’G0OSUB " TO 3E MADE

THRJUGH COVPUTED EXPRESSIONS RATHER JUST T9 LINE NUMBERS AS IN 3ASIC.
THIS CAPABILITY GETS OVER ONE OF THE PROBLEMS OF A LINE-NUMBERED
SYSTEM IN THAT FORWARD REFERENCES ARE REQUIRED TO ROUTINES WHOSC

LINE NUMBERS ARE UNMDEFINED AT THE TIME OF PROGRAMMING THE REFERENCE,
TO ENABLE FULL ADVANTAGE TO BE TAKEN OF THIS, THERE IS A "NAME -

o)
o

<

—COMMANDIN GUASIC WHICH CAUSES THE "LTNE NUWIER OF A PROGRAW LINE—

COMMENCING %ITH.A °‘NAME " COWMMAND TO BE ASSIGNED TO THE SIWPLE
VARIABLE SPECIFIED IN THE °‘NAME ® COMMAND WHEN THE COMMAND °AUNS
I§ GIVEN :-

>10 GOTO PR

>Z30 S8TOP

>3350 NAME PR

>430 PRINT 'DONE PR=" PR
SRUN

DONE PR=30

_QUASIC V3A

>

THE NAME STATEMENT CAN BE FOLLOWED BY OTHERS AND ANY CHARAC
AFTER - THE FIRST TwWO IN THE SIMPLE VARIA3LE NAVE ARE SKIPPED
THAT IT IS POSSIBLE TO HAVE REASONABIE NAMES -

TERS
507

>10 GOTO END

>20 STOP .

>55 NAME END :PRINT ‘THE END
>RUN S : '

THE END

QUASIC V3A

> . : .

THE °‘ARRAY " STATEMENT, AS NOTED PREVIOUSLY, CAUSES AN ASSIGNVENT
IN A VERY SIYILAS MANNER TO THE °NAME " STATEMENT,
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#*4% STRING HANDLING IN QUASIC

THE NORMAL CHARACTER STRING HANDLING EXTENSIOMNS OF 3ASIC ARE VERY
WEAK AND A FRESH APPROACH IS TAKEN IN QUASIC. SINCE A PROGRAM
LINE ITSELF COMPRISES A CHARACTER STRINC, A PARTICULAR P3EUDD-COMMAND
*$* IS ADDED TO THE LANGUADBE WHICH IS NEVER EXECUTED BUT INDICATES
THAT THE REMAINDER OF THE °PROGRAM ° LINE CONTAINS A CHARACTER DATA
STRING . THERE ARE NO RESTRICTIONS ON THE CHARACTER SET WHICH WAY 3E
STORED IN THIS WAY - IT IS THE FULL ISO/ASGCII 7-3IT SET., THUS :-

530 GABCDE ++P ) *#HH"H

IS A CHARACTER STRING STCRED IN LINE 30, IT IS REFERENCED AS A STRING
VARIABLE 3Y THE NAME $30 O0R $NE WHERE THE NUMERICAL EXPRESSION NE
EVALUATES TO 35. THUS :~

SPRINT $3C
ABCDE ++P ) ## 44" §
SLIST

30 BABCDE +4P ) *% 44" 6 - e
>

IN PARTICULAR IT WILL BE NOTED THAT STRING VARIABLES ARE LISTED WITH
THE PROGRAM, ENABLING THEIR CONTENTS TO BE SET UP AND EXAMINED AS PART
OF NORMAL PROGRAM EDITING . STRING VARIABLES CAN 3E ENTERED AT RUN-
TIME FROM THE TELETYPE USING THE ‘INPUT ™ STATEMENT, FAOW THE DISC 3Y
USING THE ‘READ ® STATEMENT, AND THEY ¥MAY BE MANIPULATED THROUGH
CONTEXTUAL PATTERN-MATCHING USING THE "PUT " STATEMENT,

*4 , 7% STRING EXPRESSIONS

- — O Wt W T Sl Lrae e g At L W v S o G S MDE WD e

SEPARATED BY COMMAS, EACH OF WHICH EVALUATES TO A CHARAGTER STRING,
THE VALUE OF THE EXPRESSION BEING THE CONCATENATION OF THE VALUES
OF THE -FIELDS. THUS :- : '

>70. % HI

>80 $8H

HET N=4G03

SPRINT °THIS IS® %75 %835 ° APPROX " N ° METRES
THIS IS HIGH APPROX GG METRES

-

»

ILLUSTRATES LITERAL STRINGS, STRING VARIABLES AND NUMERIC STRINGS IN

~ A BTRING EXPRESSION .

THE POSSIBLE FIELDS IN A STRING EXPRESSION ARE: -
LITERAL STRING - CHARACTER STRING ENCLOSED IN BALANCED QUOTES, ° 0R
EG "%%° TH#T U "34°  "94+8" .~ THE QUOTES MUST BE BALANCED
UNLESS THE LIT=ZRAL BTAING ENDS3 A PROGARAM LINE, In wHICH CASE
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THE FINAL ONE MAY BE C

STRING VARIABLE - "§%°
EXAMPLES .

-LINE

NUMERIC EXPRESSION —~ A NUMER
’ T3 A NUMERIC CHARACTER
FORAMAT . THE FORMAT MAY
THE NUMERIC EXPRESSION,
AT LEAST NE CHARACTER%
SPRINT
123
S>PRINT 12385
423
>PRINT 12321
123 -
SPRINT 1238
123
>

12324

OVERALL FORMAT SPECIFIER - A
EXPRESSION WHICH DDES
EXPRESSION GETGE UP AN
OF THE NUMERIC FIELDS

CHARACTER SPECIFICATION

CHARACTER STRINGS 19/7/71 PAGE 2 -°

MITTED.

REFERENCED AS "%° NE - SEE PREVIOUS

IC ©SXPRESSION IS EVALUATED AND CONVERTED
STRING IN THE CURRENT DUTPUT
BE SBET 3Y '@ NE IMMEDTATELY FOLLOWING
WHICH SPECIFICS THAT THERE SHOULD B3E
ﬂdTPUf LFADIVG ZEHOb BEIWB ?EHL«“ED

N ‘@° SIGN FOLLOWED BY A NUMERIC
NOT IMMEDIATELY FOLLOW A NUMERIC
OVERALL OUTPUT FORMAT FOR THE REST
IN THE STRING EXPRESSION.

-~ A FIELD OF THE FORY ‘&L " NE HAS THE
-ASEITI CHARACTER WHOSE 7-3I7T BINARY VALUE EVALUATES 7O NE
A% ITS VALUE, SIMILARLY A FIELD OF THE FORM :-
'6C(° NEY T," NE2 "," NE3 ETC ")°
HAS THE CHARACTER STRING WHOSE 7-3IT VALUES ARE NE4 ETC AS
ITS VALUE ., THUS &C(15,13) IS CARRIAGE ~RETURN LINE-FEED

AND, FOR EXAMPLE :-~

S>PRINT 6C48
SPAINT &C(
ABG

>

192,193, 1%4)

PROGRAM LINE - A FIELD QF TH

o

E FDRY &P NE HAS THE VALUE OF THE

PROGRAM LINE NUMBER NE.

NEWLINE - A SEMICOLON HAS TH

COMMA - A COMMA HAS NULL
RESOLVE AMBIGUITY.
IS AN IMPLIED NEW LINE
AND THIS IS SUPPRESSED
@ EXPRESSION IS A COMMMA

VAL

%4 ,2% STRAING MANIPULATION

i i s S oo T S i M o W s P i LR i W AR S S amas ol S

HOWEVER , IN A

UNTAUE TO

E VALUE CAHRIAGE-Rr d?V LINELFEED,
UE & WMAY BE USED AT
"PRINT ® STATEVENT THEREZ
AT THE END OF A STRING EXPRESSION
IF THE FINAL CHARACTER 0OF THE STRING

WILL 70

AUJABTIC ANF ENASLES CHARACTTER
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STRINGS TO SE HANDLED AS DATA ITEYS AND CONSTRUCTED THROUGH
CONTEXTUAL PATTERN-MATCHING. THE SYNTAX OF ‘PUT" IS :-

*PUT* SE [OP DOLL MATCH SE°]

WHERE SE IS A STRING EXPRESSION, OP IS AN OPERATOR, DOLL IS A "§°-
- LINE, MATCH I5 A SIMPLE STRING (LITERAL STRING DR "$ '-LINE) OR

A VARIABLE FOR ASSIGNYENT OR A NUMBER-OF -CHARACTERS SPECIFICATION

AND SE® IS ANDTHER STRING EXPRESSION., THE FIELDS WITHIN SQUARE

BRACKETS MAY BE ITERATED, AND THE FTELDS THEMSELVES ARE TO A

. LARGE EXTENT QDIIGNALJWTHF PUT.STATEMENT HAS _THE EFEECT . OF TAKING

THE STRING 5E, IMMEDIATELY AFTER '"PUT® AND SPLITTING IT UP ACCORDING

TO THE OPERATOR AND MATCH, THE PART OF THE STRING BEFORE THE MATCH

GOTING INTO THE "$°-LINE DOLL, FOLLOWED 3Y THE REPLACEMENT STRING St °,
THE OPERATORS IN A "PUT® STATEYMENT ARZ :-

. >

CLOSE ANY QUTPUT STRINGS PREVIOUSLY GPENED AND OPEN A NEW
OUTPUT STRING SPECIFIED 3Y THE FOLLOWING "% -LINE. ANY’
MATCHES TO BE IMBEDDED,.

= - ANY MATCHES TOQ BE ANCHORED ,
«
< - LEAVE OPEN CURRBENT OUTPUT STRING - ANY MATCHES TC BE
IMBEDDED, : .

<> - TEMPORARILY CLOSE THE QUTPUT GTRING UNTIL NEXT OPERATOR
ANY MATCHES TO BE IMBEODED.

THE MATCH IS EITHER A LITERAL STRING OR A “$°-LINE 0OR A SET OF
VARIABLES TO BE ASSIGMED NUMERIC VALUES, 0R A CHARACTER NUM3ER
SPECTIFICATION OF THE FORM &G NE, MEANINS GET THE NEXT NE CHARADTERS,
CHARACTERS PASSED OVER IN AM IMBEDDED MATCH, IN FINDING A NUMERIC
FIELD TO ASSIGN, 0B GOT AS THE NeXT ME CHARACTERS, ARE SENT TO THE
CUTPUT STRING IF ONE IS OPEN., WHEN A MATCH IS FﬂdND ANY IMMEDIATELY
FOLLOWING STRING EXPRESSION IS ALSO SENT TO THE QUTPUT STRING.

THE "PUT " COMMAND HAS A WIDE VARIETY OF APPLICATIONS AND THESE
ARE BEST GEEN 3Y EXAMPLE - '

CONSTRUGCTION OF STRING VARIABLES -

SPUT HELLO " > $1
SPRINT 31
HELLD
>25 HXYZ
>30 $ 44+
SPUT $25 $30C > %2
- >PRINT 42 -
CXYZ 4+ . _
>PUT 6C(192,193,194) > $3
>PRINT &3 ’
~ ABC '
SPUT 12423 82 > 34
SPRINT &4
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35
SPUT 33, 7+2 5 3, -8412 4 287 578, 8928 > $5
SPRINT $5

9 5 3 a 76789
SPUT UV ® 7%52 $25 &C 48 > %8
- SPRINT $6

UVW35BXYZS

>

THESE EXAMPLES HAVE ILLUSTRATED THE USE OF 'PUT TO ASSIGN AN
AR3ITRARY STRING EXPRESSION TO A STAING VARIABLE. IT wILL BE NOTED
THAT THE EVALUATED STRING EXPRESSION APPEARS IN THE “$°-LINE EXACTLY
AS IT WOULD BE PRINTED ON THE TEARMINAL THROUGH A ‘PRINT ® COMUAND,

THE EXAMPLES ABOVE USE ONLY THE ">° DOPERATOR TO OPEN A SINGLE
STRING ON THE RIGHT HAND SIDE AND DO NOT INVOLVE MATCHES OR REPLACE-
MENTS . IN THE FOLLOWING EXAMPLES THE USE OF FURTHER FACILITIES ON
THE RIGHT HAND SIDE TO SPLIT UP THE GENERATED STRING IS ILLUSTRATED:-

LOOK FOR IMBEDDED PATTERN -

SPUT 123456789 " > $1 ‘S5°  [LITERAL MATCH
SPRINT $1

1234

>55 $EFG :
>PUT °ABCDEFGHIJKL ° > %2 8§50 [ *$° MATCH ~ PUT STRING IN $2 UP 1O
SPRINT . 42 ' ’ [WHERE YOU FIND $55 -

ABCD :

>63 GJK

>70 SHIJKL g _ _

SPUT %72 > $3 $60 [PUT $70 INTO $3 UPTO %60

SPRINT $3. . : :

SPUT °ABCDEFGHIJKL © > $4 ‘EFG° > %5 [MULTIPLE ASSIGNMENT - PUT STRING
SPRINT . $4: 45 ‘ [INTO B4 UP TO ‘EFG° & PUT REST
HIJKL [InN 85,

HI \ S

SPUT ‘ABCDEFGHIJKL® > %6 450 > %7 ‘4" > 48 [MOLTIPLE MATCH
SPRINT %6: $7: %8
ABCD , -
HI
KL _ .
>PUT °ABCDEFGHIJKL ° > %9 "123° [UNSATISFIED “ATCH
SPRINT %9 - o 5
ASCDEFGBHIJKL

NOTE THAT, IN THE LAST EXAMPLE, AS THE YATCH IS NOT FOUND, ALL THE
STRING IS TRANSFERRED, THERE I8 ALS0 AN IMPLIED CONDITIONAL IN A
PUT STATEMENT IN THAT IF ALL THE MATCHES ARE FOUND (IE THE "ACRAD
TENMPLATE IS SATIGFIED) THEM EXZCUTION 2F THE REST NF THE PATGRAY
LIMz COMTINUES, 3T mHEN A MATTH FATLS SONTROL I8 TRANSFERSREZ 19
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THE NEXT PROGRAM LIMNE, EG -

>PUT ‘ABCDE® > $1 'CD " :PRINT ‘DK ° &1
0K AB

- >PUT "ABCDE®* » $2 "JUK "™ :PRINT ‘0K °
SLIST

1 $AB
2 $ABCDE

>

THE IMPLICIT CONDITIONAL AUTOMATICALLY TESTS THAT THE PATTERN-MATCHING
MACRO HAG BEEN SATISFIED.

IMMEDIATELY AFTER A MATCH HAS BEEN SPECIFIED A REPLACEMENT STRIWNG
EXPRESSION MAY BE SPECIFIED WHICH WILL BE TRANSFERRED INTO THE QUTPUT
STRING WHEN THE MATCH IS FOUND -~ EG - .

>PUT °ABCDEF * > $1 °CD " "123° :PAINT &1

AB123tF

SPUT °‘ABCDEFGHIJK® > &1 ‘CD " 2 “++4+° > $2 PRINT $1: 52
AB 2++++ ' ) . '

EFGHIJK

.

THE "> OPERATOR CLOSES THE QUTPUT STRING BEFORE FURTHER MATCHES MAY -
- BE MADE -~ THE ‘<’ OPERATOR LEAVES THE CURRENT QUTPUT STRING OPEN &
GOES ON TO A NEW MATCOH - EG - ' o ’

SPUT °‘ABCDEFGHIJKL ® > $1 "CD° “++° < ‘IJ° "=w’
>PRINT $1

AB ++EF GH ——K L

>

o

THE FOLLOWING COMMAND REPLACES ALL MULTIPLE SPACES IN $X BY SINGL
SPACES - '

>100 PUT X > & ° ° ° ° « _
> . : .

)%f NOTE HOW THE TERMINAL COLON CAUSES THE LOOP TO BE REPEATED UNTIL THERE
’ ARE NO FURTHER MULTIPLE SPACES.

SOMETIMES IT IS NECESSARY TGO CLOSBE THE OUTPUT ONLY TEMPORARILY. &
THE "<>" OPERATOR IS USED - EG -

_ >PUT CABCDEFG”™ > 81 "B° "+’ <> F° -7 <

o SPRINT %1 e B e e LI DT LTIt

A+-G
- >

"OTHER ‘MATCHES ® THAN THOSE AGAINST CHARACTER STRINGS MAY BE :
USED . A NUMERIC FIELD (DEFINED AS SPACES FOLLOWED 3Y AT LEAST IJNE DBIGIT
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£ TERMINATED BY A NON-DIGIT) MAY BE PILICKED OQUT AND$ASSIGNED TO A
SIMPLE VARIABLE OR ARRAY ELEMENT 8Y PLACING THE VARIABLE NAME IN THE
MATOH FIELD - E8 -

SPUT ‘ABGDEF 45 GHIJ® > $1 A >42
SPRINT A
45
SPRINT $1: $2
ABCDEF
GHIJ
THE SEARCH FOR THE NUM3ER IS TYMBEDDED IF THE PRECEEDING OPERATOR
WOULD CAUSE A STRING MATCH TO BE IMBEDDED (>,<.<>) & ANCHORED OTHERWISE .

MULTIPLE VARIABLE NAMES SEPARATED By SPACES MAY BE USED 70 PICK OUT
MULTIPLE NUMERIC FIELDS (A NULL STRING MATCH IS REQUIRED TO STOP THE
PROCESSOR LOOKING FOR FUHTHtR NUMERIC ASSIGNMENTS) - EG -

>PUT XYZ
SPRINT $1
XYZ +++

> “

23 > $1A8C " "4’ .

, THE "MATCH ™ FIELD, 65T NE , MAY BE USED T0 BET THE NEXT ML
CHARACTERS FRO¥ THE INPUT STREAM INTO THE QUTPUT STREAM - EG -

SPUT °ABCDE * » 31 £52 > $2 :PRINT $1: 82

THE “MATCH " FIELD, &A NE ,-MAY BE USED TO PUT THE NEXT N CHARACTERS
FROWM THE INPUT STREAM, AS A%DII VALUES, INTO THE N ELEMENTS OF THE
ARRAY IN LINE %&£, IF THERE ARE LESS THAN N CHARACTERS, THOSE WHICH
ARE THERE ARE PUT IN FOLLOWED BY A ZERO ELEMENT ~ EG -

@

[}

>10 ARRAY A 2

SPUT ‘AB° > &G 1€

SPRINT IN(1G,2Y IN(18,1) IN(10,2)
65 66 S )
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THE TELEPRINTER (TTY) 1S HRESARDED AS A STRING-HANDLING DEVICE
WHICH PRODUCES A PRINTOUT OF A STRING ON ITS PRINTER, 38 BENERATES
AN INPUT STRING THARAQUGH ITS KEYBIARD, ALL INPUT AND QUTPUT
TO THE TELEPARINTER IS 7-3IT7 ASCII AND ON OUTPUT EVEYW PARITY IS

- GENERATED, NUMERIC POINTERS KEEP TRACK OF THE CARRIAGE POSITION FOR

TABULATION AND PAGINATION ON QUTPUT, AND CERTAIN KEY3 HAVE ESITING .
AND CONTROL FUNCTIONS ON INPUT. THE INPUT COMYAND GIVES FACILITIES
FOR PRINTING A STRING TJ REQUEST TMPJT, UNDUPLEXING, TIMING OUT, AND

TUSING THE FULL FACILITIES UF*FWW”P T COMFAND FOR OPERATINGS ON -

THE INPUT.

¥5,1% PRINT A STRING

- —- — - — =0 o Aty o i o o SO S B e i g

THE COMMAND -
"PRINT *  SE
CAUSES THE STRING EXPRESSION SE TO BE EVALUATED AND PRINTED QUT ON
THE TELEPRINTER TERMINATED BY A NEWLINE (IE CARRIAGE~RETUAN /LINE-FEED
- THIS IS INHIBITED IF THE STRING. EXPRESSION TERMINATES IN A COMMA),
FOR EXAMPLE - B '

S>PRINT 2%*4 °ABCDE’

BABCDE }
>PRINT 53 ‘A" : °3° , :PRINT ‘X~
5A : ;

BX
>

NOTE HOW THE SEMICOLON CAUSES A NEWLINE AND THE TE?MIMAL COMMA
PREVENTS THE NEWLINE NORMALLY OUTPUT AFTEn THF HIMJ.

THE 7-BIT CHARACTER WHOSE VALUE IS ZERD CAUSES A VEWLTNL WHEN
QUTPUT . EACH TIME A CHARACTER OVHER THAN CARRIAGE~RETURMN, LINE-FEED

- OR NEWLINE IS OUTPUT, THE VARIABLE PT(3) IS INCREWENTED BY ONE; IT IS

RESET TO ZERQO EACH TIWE A CARRIAGE-RETUAN .OR NEWLINE IS QUTRUT.
EACH TIME A LINE-FEED OR NEW LINE IS OUTPUT THE “VARIABLE PT (1) IS
INCREMENTED BY ONE ) :

*5.,2% TABULATION

ALTHOUGH THE VARIADLE PT(3) JAY 3E USED TO CONTROL HORIZONTAL
FORMATTING, A MORE DIRZCT COMMAND IS MADE AVAILABLE FOR CONVCNIEMCL.
THE COMMAND - . ,

' .TAB . N E SE LT R, . o . S e

CAUSES THE FIRST CHARACTER OF THE STRING EXPRESSION SE TO 3BE PRINTED
OUT UNTIL PT(J) SECOVES EQUAL TO THE VALUE OF THE NUMSRICAL EXPRESSION
NE, IF THE VALUE OF PT(3) IS ALREADY GREATER THAN 0OR EQUAL TO NE THEN
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THE COMMAND HAS NO EFFECT. IF THE SE IS5 NULL (OR ABSENT) IT IS TAKEN
TO BE A SPACE. EG -~ ‘

>TAB 2 "+°
+++++++>TAB 15 "ABCD ° :PRINT 1
AAAAAAAAAA 4
>TA3 5 "%° PRINT PT (O
TR 5
>TAB 6 :TAB & %" :TA3 7 "~° :PRINT PT(3)
%% % Q
>11 $=4<<
- sTATZ -7 (‘51 g o e e

NQTE THAT THE °‘TA3° COMMAND DQES NOT GIVE A TERMINAL NEWLINE,

*5,3% INPUT A STRING
THE "INPUT ° COMMAND IS DESIGNED TO ALLOW FUuLL CONTROL OVER QUEQT[DN

AND ANSWER SEQUENCES AT THE TELEPRINTER. THERE ARE MANY OPTIONS
CONTROLLING THE INPUT OF THE STRING, AND ALL THE PATTERN-MATCOHIN

AND ASSIGNMENT FACILITIES OF THE 'PUT " COMMAND ARE AVAILABLE TO

OPERATE ON THE STRING ., THE ‘INPUT® COMMAND SPECIFIES A STRING 7O
"BE OUTPUT TO BEQUEST KEYBOARD INPUT, SETS UP THE TTY CHARACTER-ETCHOING,
GPECIFIES THE WMAXIMUM TIME TD WAIT FOR INPUT & SPECIFIES WHAT IS TO

BE DONE WITH THE INPUT . .

THE INPUT FA0% THE TTY KEY3DARD IS DEFINED TO TERUINATE WHEN™A
"TERMINATION-CHARACTER® IS5 RECEIVED 0OR MORE THAN A SPECIFIED TIME
HAS ELAPSED SINCE THE LAST KzY3DARD CHARACTER WAS RECEIVED., THE
SYSTEM VARIA3LE QR IS SET TO INDICATE THE TERMINATION CONDITION,
THE TERMINATION PHA?ACTEQS THEIR OCTAL VALUES, AND THE RETURNED
VALUES OF QR ARE -

TERM GHAR. VAL UE QA
CARRIAGE -RETURN 15 T o5
ESCAPE ~ . 33 1
ETX (contaoL ¢) 3 3
TIVE QuT - 2

NITE THAT THE CAARIAGE -RETUAN TERYINATION CHARACTER IS ECHOED 3Y
NEWLINE, WHEREAS THE OTHERS ARE NOT. THIS PROVIDES A CONVENIENT MEANS
FOR FORVATTING INPUT (WHICH TS ALSD EFFECTIVE AT PROGAAY-ENTAY TIVE
_SINCE_THE BAUE THREE TERYINATION CHARACTERS ARE USED). |

" THE SYNTAX OF THE °INPUT® COMMAND IS -

INPUT® [ "=" NE1T ] [ "< 1 [ “>" nNE2 ] [DOLL MATCH SE” 0OP]

THE LAST OPTION SEING TITERATED, THE OPTIONAL COMMAND FIELDS AR

i
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‘=" NE1 -~ CAUSES THE STRINS IN A-LINE NE1 TO BE PRINTED OUT
WHEN THE INPUT COMMAND IS5 EXECUTED AND WHEN THE 'EM " KEY (CONTROL
Y) IS DEPRESSED DURING INPUT. IF THIS FIELD IS OMITTED A COLON
IS PRINTED TO REQUEST INPUT FROM THE TTY.

< - TURNS OFF THE CHARACTER-ECHOING DURING INPUT - THE MESSAGBLES
TYPED IN ARE NOT PRINTED BY THE TELEPRINTER AND HENCE THE SECURITY
0F MESSAGES CAN 3E MAINTAINED AS REQUIRED,

>" NE2 -~ CAUSES THE INPUT COWMAND TO TEHMINATE IF NO CHARACTER IS
RECEIVED FOR NE2 SECONDS EVEN THOUGH AN INPUT TERMINATION CHARACTER
HAS NOT BEEN RECEIVED. NOTE THAT THIS FEATURE IS SUBJECT TO SOME

——PECULUIARITIES OF THE TSS3 TIVE-SHARING MONITIR TTTHE TIME NER2
IS MEASURED.FRAOM WHEN THE QUTPUT STRING GENERATED 3Y THZ "INPUT’
COMMAND WAS PLACED IN THE OQUTPUT CHARACTER BUFFER - THIS MAY 3E
'SOME SECONDS BEFORE THE STRING IS ACTUALLY PRINTED, ALSO THE TIMER
IS5 RE-STARTED EACH TIME QUASIC FINDS CHARACTERS IN THE INPUT BUFFER
- AGAIN THESE MAY BE FNOUND SOME SECONDS AFTER THEY HAVE BEEN
TYPED , HENCE THE TIME QUT FACILITY IS AN APPROXIMATE ONE USEFUL
IN TEACHING SEQUENCES AND VITAL IN COMMUNICATION WITH AUTOMATIC
TERMINALS TO AVOID ‘DEADLY-EMBRACE ° EFFECTS.

ONCE CHARACTERS HAVE BEEN INPUT UP TO A TERMINATOR OR TO A TIME
QUT, THEY MAY BE REGARDED AS THE STRING SE ON THE LEFT HAND SIDE
OF A "PUT® COMMAND FOLLOWED BY THE PUT OPERATOR ’>" (SEE-SECTION ON

" "STRING MANIPULATION ) & THE REZMAINING SYNTAX 0OF THE ‘INPUT ® COMMAND

IS IDENTICAL TO THAT OF THE ‘PUT " COMMAND ~ IE THE INPUT STRING MAY
BE ASSIGNED TO ONE OR MORE R-LINES, MATCHED AGAINST PATTERNS, SET
INT3 ARBAYS, NUMERICAL PARTS ABSIGNED TO VARIABLES, AND-S0 ON.,

IN THE INPUT MODE SEVERAL TELEPRINTER KEYS HAVE GPRCUTIAL FUNCTIONS -

BABKSLASH - SERVES TO ERAZE THE LAST CHARACTER INPUT & MAY Bt USED
REPEATEDLY TO ERAZE BEVERAL CHARACTERS, :

EM (CONTROL Y) - SERVES TO ERAZE THE TEXT SO0 FAR INPUT = IT ECHOES . -
‘87 NEWLINE & CAUSES THE INDICATOR STRING TO BE PRINTED AGAIN.

CAN (CONTROL X) - SERVES AS A NON-TERMINATING NEWLINE - IT IS STORED
INTERNALLY AS THE 7-8IT CHARACTER WHOSE VALUE IS ZERO.

DC3 (CONTROL S) — CAUSES ERROR © IN THE QUASIC PROGAAM & MAY
BE USED TO PROVIDE USER TINTERUPT CAPABILITY,

SI (CONTROL O0) - CAUSES A RETURN TO THE CURRENT SYSTEM MASTER PROGRAY

DETERMINED BY THE VALUE OF @G5, EG TO QEX.
80 (CONTROL N) - CAUSES A DROP TO MONITOR LEVEL IF THE SYSTEM SYITCH
REGISTER HAS BEEN SET NEGATIVE 3Y A Q3% ° COMMAND, OR QUASIC TO
- BE RE-STARTED AS ON LOGIN IF THE S¥ITCH REGISTER IS POSITIVE.

NOTE THAT BC3, SI AND S0 ARE EFFECTIVE AT ALL TIMES, NOT ONLY DURING
INPUT, AND PROVIDE EFFECTIVE PROGRAW, RUASIC, AND SYSTEYM INTERUPTION

stpeps e T
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FACILITIES RESPECTIVELY.

EXAUPLES IN THE UBE DOF ‘INPUT® -

>1 SHELLO =

SINPUT =1 %0 :PRINT 405 '
HELLO~-HI THEIRE [THE & KEY WAS DEPRESSED CAUBING ‘8°

- HELLO-HI THERE
HI THERE
SINPUT =1 < $0 :PRINT 40
HELLO - [THE INPUT IS NOT ECHOED
HIOTHERE _ -

C INPUT =1 :PRINT QR [NOTE INPUT NEED NOT BE KEPT
>D0 10
HELLOHT [TERMINATED BY CARRIAGE RETUBRN
sD0 1C
HELLO-HI = [TERMINATED BY ESC
4 ‘ o
sD0 10
HELLO = [WAIT 12 SECONDS
' 2
SINPUT $1 "A° > %2 "8° :PRINT %1 : §2 ©
1 123A56783 ) . : '
- 123
567
>INPUT X Y :PRINT X Y
145 36
45 36 ) :
>10 INPUT =1 ‘HI ° :PRINT ‘600D °
>D0 10
123WHW [www TYPED IN
DD 15 . .
123HT [HI TYPED IN
G0O0D
5

IN THIS LAST EXAMPLE THE CONDITIONAL IMPLTED IN THE PATTERNMATOHING
OF THE ‘PUT " SYNTAX IS USED TO CHECK THE INPUT WITHOUT ANY ATTEVMPT
TO STORE IT. :

£

AN
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*G% CONDITIONALS

- —— - —pn
e s n At o . e e

QUASIC PROVIDES FACILTIES FOR COMPARING BOTH NUMERICAL EXPRESSIONS
AND CHARAGCTER STRIMGS & CONTIMUING EXZCUTION OF THE CURREZINT PRDGAAM

. LINE, DR NOT CONTINUING ITS EXECUTION, ACCORDING TO THE RESULTS OF THE
COMPARISON . IN THE STRING COMPARISONS THE SYSTzyw VARTA3ZLE 31
I5 USED AS A COUNTER TO PROVIDZ SYM3OL -TABLE FACILITIES,.

e FOR -NUMERIG -GOUPARISONS ~THE -T40-COMMANDS ARE -~ - j—

*IF* NE1 OP NE2  REST OF LINE

‘UNLESS* NE1 OP NE2 REST OF LINE

WHERE THE OPERATOR 0P IS AN ARITHWMETIC RELATION DF THE FORM -~

= EQUALS
> PROPEALY GREATER THAN
< PROPERLY LESS THAN
>= GREATER THAN OR EQUALS "
<= . LESS THAN 0OR EQUALS o
<> NOT EQUAL TO

(IN THE CASE OF THE COY3INED QOPERATORS THE DORDER IS IRRELEVANT).

IMPLY,

THE RELATIONAL EXPRESSION IS EVALUATED AS IF THE NUMERICAL
EXPRESSIONS NE1 AND NE2 WERE BOTH POSITIVE INTEGERS MODULO 45956
{(IE S0 THAT -1 > 1 IS5 TRUE SINCE -1 EVALUATES TO 4095). AS THE NAMES

IN THE °IF ° COMMAND THE REST OF THE LINE IS EXECUTED ONLY IF THE

RELATION IS TRUE, WHEREAS IN THE ‘UNLESS® COMMAND IT IS EXECUTED ONLY
IF THE RELATION IS FALSE. . ' '

NOTE THAT WHEREAS. IN BASTIC ONLY A TRANSFER OF CONTROL CAN FOLLOY A
CONDITIONAL, TN QUASIC ANY COMMAND MAY FOLLOYW A CONDITIONAL , SEPARATED
FROM IT BY A COLON IN THE NORWAL WAY - EG - :

SIF 6 > 2 :PRINT ‘0K’

OK

SUNLESS 5 = 5 :PRINT °NOT EQUAL ®
>UNLESS 2>3 :PRINT °"TRUE'
TRUE

>

TW

‘IF ° $-LINE OP STRING REST OF LINE

THERE ARE THREE POGSIBLE OPERATORS FOR RELATIONS BETWEEN STRINéS, AND

0 POSSIBLE COMMANDS AS BEFQORE -

‘UNLESS * $-LINE 0P STRING 'REST OF LINE

NO

o

TE THAT BENERAL STRING-EXPRESSINNS ARAE NDT ALLOWED AND THE STRING
) T

THE

EFT OF THE RELATICHMAL ORPIRATON “UST P& A SBS-LIvg, WHILST THAT
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TO THE RIGHT MAY BE A $-LINE 0R A LITERAL (QUOTED) STRING . THE POS
RELATIONAL OPERATORS ARE -

ow
€3]
ot ]
L
=

= EXACT IDENTITY BETWEEN THE TwW0 STRINGS

> THE RIGHT HAND STRING IS AN INITIAL SUBSTAING OF THE LEFT
HAND S8TRING - IE THE LEFT HAND STRING COMMENCES WITH THE
RIGHT HAND STRING - NOTE THIS IS SATISFIED BY EQUALITY.

< THE RIGHT HAND STARING I8 IMSEDDED IN THE LEFT HAND STRING
- IE THE LEFT HAND STRING CONTAINS THE wWHOLE OF THE RIGHT
SRR HAND STRING- SOMEWHERE WITHIN IT.

THE DIFFERENCE SETWEEN °‘IF ° AND ‘UNLES
ARITHMETIC COMPARISONS.

" IS THE BAME AS THAT FOR

[8D]

ONE USEFUL wAY OF LOOKING AT THE POSSIBLE STRING RELATIONS IS
THAT IF - :

STRING1T > STRING2 THEN STRINGT = STRING2 STRING3 (CONCATENMATION)

AND IF -

&

STRING1 < STRING2 THEN STRING1 = STRING3 BTRINGZ STRINGA4

WHERE EITHER 0OR B0OTH STRING3 AND STRINGA "TAY BE NULL .

TO ENABLE SIWMPLE SYuMSO0L TABLE FACILITIES TO BE IMPLEMENTED, THE
SYSTEM VARIABLE QI IS SET .AS A SIDE EFFECT OF AN IMBEDDED WATCH .
OPERATION,. IT IS INITIALLY SET TO ZERO AND THEN INCREMENTED EACH TIME
THE FIRST CHARAD\ER OF THE RIGHT HAND STRING FINDS A MATCH IN THE
LEFT HAND STRING (UP TO THE POINT WHERE A TOTAL WMATCH, IF AnNY, IS
FOUND). THUS QI MAY BE USED TO RETURM A COUNT LOCATING THE POSITION OF
DNE STRING WITHIN ANDTHER - SEE LATER EXAMPLES,

EXAMPLES OF STRING MATCHES -

>%1 $ABC -
>2 $ABC

>3 $ABCDEF

>4 $CD

S5 SIAIBICIDIE WFIG Y

SIF 1% = 2% :PRINT ‘0K

oK
SIF 1% = "ABC " PRINT °OK
oK
>IF 1% = 'DEF ® :PRINT ‘OK

>IF 3% > 18 :PAINT "OK
oK

“STE 3% AL tPRINT. ‘0K

oK
>IF 3% > 'B° :PRINT ‘0K
>IF 385 < 4% :PRINT ‘0K
oK
S>IF 3% <« 1% :PRINT 0K

"

m
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0K
>IF 3% < "E® :PRINT 'OK
0K
>IF 5% < 181" :PRINT QI

2
>IF 5% <« 151" :PRINT QI

7
>

NOTE HO® IN THZ LAST TWO EXAYMPLES THE SETTING 2F 3T IS

INDICATE THE POSITION OF THE LETTER ENCZLOSBED In "!°5 0N
CSIDE IN THE. STAING. "TABLE " IN $5, THZ FOLLOWING SIYPLE PRI

H3IW THIS FACILITY MAY BE USED MORE GEMERALLY -

>1 $:PIG:COW:G00SE :FOX :ELEPHANT :REAR

2 -‘ENAME *

>100 INPUT =2 & PUT ":° & "¢’ > & :IF 8% <« $ : PRINT QI
>11C PRINT °“ANIMAL NOT KNOWN ® :530T0 100

>RUN :

NAME *PIG
1
NAME ¥F 0 X
a : _ S

NAME ¥BEAR

5
NAME *HORSE
ANIMAL NOT KNOWN
NAME ¥*LEPHANT

5

3

&

NOTE HOWw IN THIS EXAMPLE THE INPUT STHRING IS 'BRACKETED " WITH

COLONS TO UTILIZE THE QI COUNTING FACILITY 0OF THE IMBEDDED MATCH,

AND HOW THE NON-CONTINUED EXECUTION OF THE LINE IF NO MATCH IS

FOUND IS USED TO TEST FOR THE EXISTENCE OF THE INPUT STRING .
PAE ~STORED 3IU -

IN THE SYMBOL TABLE. CLEARLY THE. TABLE ITSELF NEED NDTTBE

MAY BE GENERATED FROM THE INPUTS THEMSELVES. NORWALLY THE
WILL NOT BE PRINTED OUT BUT WILL BE USED, FOR EXAUPLE, TO
ROUTINES DEPENDENT ON THE INPUT STRING - EG BY A COWPUTED

GOT0 583 + 10%QI

VALUE OF

GO TO
5070

[ e R
A0Na

3

" HAND

I
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#7% TRANBFER 0OF CONTROL

. ot o ey o At e ot B e Wt S s e o T A W S

GUASIC PROVIDES & COMMANDS FOR UNCONDITIONAL , TEMPORARY, OR

~ SUBROUTINE TRANSFER OF CONTAROL FROM ONE PAST OF A PROGRAWM TO
ANOTHER, DR FOR TRANSFER BETWEEN KEYB”A?D -EDIT AND EXECUTION MODES.

ADDITIONAL COMMANDS ARE PROVIDZO FOR TRANGFERS BETWEEN QUASIC
PROGRAM OVERLAYS 0OR BETWEEN QUASIC AND MACHINE CODE PROGRAMS (S'

SECTION ON ‘CALL.S AND _‘ENTERS ® COMAANDS IN SECTIONS #9.5% L *#9

[ S S ) VO T T RS SRR e 37

*7.1% UNCONDITIONAL TRANSFERS

e T

UMCONDITIONAL TRANSFER OF CONTROL IS EFFECTED BY THE COMMAND

WHERE NE EVALUATES TO THE LINE NUMBER 0OF AN EXISTING PROGRAM LINE

(ERROR 4 RESULTS IF LINE DOES NOT EXIST). NOTE THAT, UNLIKE BASIC
WHERE THE ARGUMENT OF °G0OTO " CAN ONLY 3E A NUMBER, IN QUASIC

THE ARGUMENT OF °GOTO" IS AN ARBITRARY EXPRESSION - HENCE COMPUTED
TRANSFERS OF CONTROL MAY BE USED AND, BY MEANS OF THE ‘NAME® COMMAND

(SECTION *3.4*), SYMBOLIC TRANSFERS MAY B& EFFECTED - EG -

>100 GOTO A1

">115 8TOP

"*7 D% TEMPORARY TRANSFERS

SB35 NAME A1 :PAINT ‘0K °
>RUN : :

0K

QUASIC V3A

>100 GOTO FINISH

5115 STOP

5500 NAME FINISH :PRINT °‘END
>RUN

END

QUASTIC V3A

>

NOTE HOW IN THE LAST EXAMPLE ADVANTAGE IS TAKEN OF THE TRUNCATI
NAMES TO 2 CHARACTERS . IN THE °GOT0 " & ‘NAME "~ COMMANDS , ALLOWING

MORE MEANIA uFJL NAMES TU BE USED FGR CALLED ROUTINES.

i i Ty o 0 e S B G M Sl A SOW S C L e M T

TEMPORARY TRANSFER OF CDNTRDL FDQ ONE LINE ONLY IS EFFECTED 3Y

COMMAND -

‘Dot NE



V . ,.__,._H,_I____‘,._ [ [ e e e e et e i e 2 5 4 e

. B o
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WHICH CAUSES A SIMILAR EFFECT 70 'GOTO " NE EXCEPT THAT AFTER EXECUTION
OF THE LINE WHOSE NUMBER IS NE CONTROL REVERYTS TO THE LINE FOLLOWING
THE ‘DO ° COMMAND, EG -~

>130 PRINT °‘HI
>110 PRINT °HO
>250 DO 130
>BUN 2353

QUASIC V3A

>

IF- THE ‘DO’ HAD BEEN A ‘GOTO° THEN HI HO WOULD HAVE BEEN PRINTED
REPETETIVELY.

- CONTROL DOES NOT RETURN TO THE LINE AFTER THE ‘D0 " COMMAND IF THE
LINE CAUSED TO 38& EXECUTED ITSELF CAUSES AN UNCONDITIONAL TRANSFER OF
CONTROL -~ EG - i

*>1C00 DO 280
>110 PRINT ‘HI
>125 STOP
»>200 GOTO 300
>300 PRINT °‘HO ..
>RUN
HO
AUASIC V3A

>

‘DO COMMANDS MAY BE CASCADED ALLOWING MULTIPLE ENTRY POINTS TO AN
EXECUTED COMMAND STRING - EG - ’

>105 PAINT “HI ° :BO 115

>11C PRINT “HO _ .
>D0 155

HI

HO

>D0 110

HO

>

ANY FURTHER COMMANDS FOLLOWING A DD " COMMAND IN THE SAME LINE ARE
. COMPLETELY IGNORED,., IF THE LINES EXECUTED SHOULD THEMSELVES CREATE NEW
PROGRAM LINES IMMEDIATELY AFTER THE ‘DO ° COMMAND THEN CONTROL REVERTS
TO THESE (IE THE RETURN POINT IS COWMPUTED POST-EXECUTION)Y.

%7 .3% SUBROUTINE TRANSEERS

> s s <3 O e A e Cn " S v . P AT AmA X B e S S e R v—

SUZRNUTINE TRANSFER JOF SONTON. TS5 EFFECTEZD 3Y THE TY3 COWUIANDS -
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‘GOSUB " NEA1
‘RETURN " NE2

- 'GOSUB " IS5 EXACTLY EQUIVALENT IN ITS EFFECT TO 'GOTO " EXCERPT THAT
THE LINE NUMBER OF THE LINE CONTAINING THE ‘G0OSUB’ IS PLACED ON A
SYSTE® STACK - IE THE CALLING LINE IS REMEMBERED.

"RETURN IS5 NORMALLY USED TO TRANSFER CONTROL BACK TO THE CALLING
UNSTACKING WITHOUT RETURN TO THE CALLING ROUTINE HAS TO BE ALLOWED FOR.
THE FIRST EFFECT OF A RETURN INSTRUCTION IS TO UNSTACK THE LAST LINE
NUMBER PLACED ON THE SYSTEY STACK AND PLACE IT IN THE SYSTEYW VARIA3ZLE
QR . IF ND FURTHER COMMANDS FOLLOYW THE °RETUSN " IN THE SAME PROGRAM

LINE THEN A - ~

‘GOTOD* @R + NEZ2

IS EXECUTED EXCEPT THAT IF NO LINE #%ITH NUMBER QR+NE2 EXISTS THEN A
'BOTO " IS EXECUTED TO THE LINE WITH NEXT HISHEST NUMBER; ALSO IF

NE2 IS ZERO OR NOT PRESENT (VALUE EFFECTIVELY S) ITS VALUE IS TAKEN TO
BE 1 - S0 THAT °“RETURN® ALONE DEFAULTS TO THE NORMAL CONVENTION,. IF
FURTHER COMMANDS DO FOLLOW THE “RETURN® THEN NO “G0OTO " IS EXECUTED.

THUS THE SUBROUTINE FACILITIES ALLOW FOR MULTIPLE ENTRY-POINT
ROUTINES (THROUGH THE STACK ) AND FOR MULTIPLE RETURN POINTS EITHER
RELATIVE TO THE CALLING ROUTINE OR TO ABSOLUTE ADDRESSES - EG -

>450 BOSUB ABCD

>110 PRINT 'FIRST RETURN®

>125 PRINT °‘SECOND RETURN "

>13C BOTO 188 , '

>200 NAME ABCD :INPUT & :(IF $="A° :RETURN
215 IF & = "B° :RETURN 15

>225 RETURN :607T0 530

>500 PRINT ‘ABSOLUTE RETURN® :B0TO 1G5
>RUN

A . ' -
FIRST RETURN '

SECOND RETURN

:8

SECOND RETURN

:C

ABSOLUTE RETURN

[

NOTE THAT °"GOSU3S°® AND ‘RETURNS ® CAN BE EXECUTED USING THE "DO" -

"G0SUB T, ITS EFFECT I8 SLICHTLY WMORE COMPLEX TN THAT — =~

COMMAND , UNDER WHICH CIRCUMSTANCES THE LINE NUMBER STACKED WILL BE THAT

OF THE LINE CONTAINING THE ‘DD " COMMAND,

#7.,4% TRANSFERS BETWEEN EDIT & EXECUTION MODES

T CAugz EXECUTION 2F A QUASIC PRIZzaa CURRENMTLY 3ZING eDI1TZD
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FROM THE TELEPRINTER KEYBOARD THE COMMAND o
"RUN * NE

TO THE FIRST PROGRAM

IS USED, ITS FINAL EFFECT IS TD CAUSE A ‘GOT0°
TO NE, HOWEVER ‘RUN " ALSO

LINE WHOSE NuUM3ER IS5 GREATER THAN OR EQUAL
HAS VARIQUS INITIALIZATION EFFECTS -

o4 THE SUBROUTINE STACK I8 RESET TO BE LMPTY
2 ALL SIMPLE VARTADLES EXCEPT THE SYSTEY VARIABLES ARE DESTROYED

3 ALL VARIASLES DECLARED IN °ARBAY " AND ‘NAME ® COMMANDS ARE SET UP
AND ASSISHED THE vALUE OF THE LINE NUMBER OF THEIR PROGRAM LINE. .

BECAUSE ‘RuU™ " CLEARS THE SIMPLE VARIABLES IT IS ALSO USEFUL AS A
STORED COMMAMD WHEN ENTERING A NEW OVERLAY. NOTE THAT °‘GOTO" MUST BE
USED TO RESTART A PROGRAM IF ITS SIMPLE VARIABLES ARE NOT TO BE
DESTROYED .,

CONTROL #MAY BE TRANSFERRED BACK TO KEYBUOARD EOIT MODE.FROM A
QUASIC PROGRA% 2Y THE COMMAND - ‘ :

‘STOP *

OR BY THERE BEING NO FURTHER PROGRAM LINES TJ EXECUTE (NOTE .
THAT THE ‘END ° COMMAND IS UNNECESSARY AND NOT RECOGNIZED IN QUASIC).

CONTROL MAY 3BE FORCED RACK TO KEY33ARD EDBIT MODE 3Y STRIKING THE
DC3 (CONTROL $) KEY ON THE TELERPARINTER . THIS CAUSES AN ERROAR T WHEN
QUASIC GOES TO EXECUTE THE NEXT LINE OF THE PROGRAYM (OR IMMEDIATELY
IF AN "INPUT ® STATEMENT IS5 3EING EXECUTED). HENCE, UNLESS Q3 IS .
SET NON-ZERO (SEE SECTION ON EFFECTS gF ERRORS *12%), CONTROL RETURNS
TO EDIT MODz AND THE LINE BEING EXECUTED WHEN DC3 WAS DEPR
PRINTED OUT.

#7 5% TRANSFE® TO MONITOAR LEVEL

it vy ATB) RS S e A (s e AL SIS it O v e S A i e o R S o

A TRANSFER 70 MONITOR LEVEL MAY BE EFFECTED BY THE COMMAND -

<

rK'

08 3y DEPAESSION OF THE S0 KEY (CONTROL N). SUCH A TRANSFER IS ONLY

EFFECTIVE IF THE SWITCH REGISTEA HAS 3EEN SET NEGATIVE BY A "asS%”

COMYAND, OTHERWISE QUASIC IS RESTSARTED AS IF THE USER HAD JUST
“:0BBED IN o SR ,

LOGOUT MAY BE EFFECTED 3Y THE COMMAND -

'B'

e e e i e e
I LOS3E0 QUT AMD w5 OTHEA
STTTROUEVEL UHTT DATSIS THT
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¥g¥ PROGRAM CONSTAUCTION AND EDITING DOMMANMDS
QUASIC PROVIDES MIGOELLANESUS COMMANDS FOR ANNOQTATING, LISTING,
CDELETING AND EDITING QUASIC PROGHAMS. IT ALSD PRIVIDES A DYNAMIC
COMPTILATION FACILITY THROUGH THE °CODE ™ COMMAND .,

THE COMMAND -

e TETRING T e e e wwnumwfwﬁ,WM4W~;hmeMWVWMMMMW.

CAUSES CONTROL TO BE PASSED IMMEDIATELY T0O THE NEXT LINE OF THE
PROGRAM . THE REMAINDER OF THE LINE, STRING, IS NEVER SEEN 3Y QUASIC
AND HENCE MAY BE USED FOR COMMENTS. NOTE THAT COMMENTS MAY ALSO SE
INSERTED IN A °NAME ° COMMAND, BUT IN THIS CASE THE STRING IS ACTUALLY
EXAMINED FOR FURTHER COVVMANDS — EG -

>100 REM THE NEXT LINE ALSD CONTAING COMMENTS
>1130 NAME AB A PRTNT COMMAND :PRINT ‘HI

>RUN

HI .

‘QUASIC V3A
>
THE" COMMAND =

LIST " NE

oy

S N

MAY BE USED TO LIST THE CUARRENT QUASIC PROGRAM COUWMENSING AT THE
~ FIRST LINE wWHOBE NUMBER IS GREATER THAN OB EQUAL TO NE. ALL LISTIX
ARE FORMATTED WITH COMMAND NAMES FULLY RECONSTRUCTED .

THE COMMAND -

MAY BE USED TO DELETE THE CURRENT PROGRAM COMPLETELY. TO DELETE
INDIVIDUAL LINES THE LINE NUMBER ALONE SHOULD BE TYPED (BEE ‘CODE "
COMMAND FOR INFORMATION ON STORED PROGRAY DELETION OF PROGRAN LINES).

THE COMMAND -~
‘GARS * o

‘MAY BE USED TO FORCE THE CURRENT PROGRAM TO 3E COMPACTED INTO THE
SMALLEST POSSIBLE SPACE., THIS QJCCURS AUTOMATICALLY WHENEVER THERE
IS5 LESS THAN 128 WORDS OF FREE GPACE WHEN QUASIC COMES TO

EXECUTE THE NEXT LINE OF A PROGRAM . HOWEVER, THERE ARE QCUASIONS
WHEN A GPACE-CRITICAL PROCESS REQUIRES MORE THAN 128 WORDS 0OF FREE

SPACE AND "GAR3 " wAY 3E JS D TO ENSURE IT IF AVATILASLE; AFTER A
EARR T DovyvaMD CONTROL PASSES ITMUESTATILY T3 THE NEXT PROGRAY LINE.,
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*¥8,1% LINE EDITING

. 4 o o s Nt ) G U 0SB W D

THE COWMUVAND -
. X" NE LS1 LS2
MAY BE USED TO EDIT THE PROGRAM LINE WHOSE NUYBER IS NE 3y REPLACING

: - THE LITERAL STRING (QUOTED STRING) LS1 IN IT BY THE LITERAL STRING L52.
AFTER THE REPLACEMENT THE RESULTING LINE IS PARINTED JUT -~ EG -

>23 P C2 L Y=9:679
—— e e A,_.___>__X __,__2,:)) ..,.»._l_g_.l e 4 9345 5 .- et e T T — i 4 e i i iniim o @ AR AT, Pyt oA = e £ e o ——— e e et et e e e

23 PRINT G2 :LET Y=9C00 :B0T0 79
>X 23 ‘P° °IF G

23 IF C=3 :PRINT C2 :LET Y=9335 :80TD 79
>X 23 "C=3" "$=F """ '

. 23 IF $='F " :PRINT C2 :LET Y=932 :50T0 79

>X"23 *2° '64
643 IF $="F°® :PRINT C2 :LET Y=930 :50TO 792
SLIST

23 IF $='F " :PRINT C2 :LET Y
643 IF $="F ° :PRINT C2 :LET Y=9385 :60T0 79
%

NOTE THAT THE TEXT STRING OPERATED UPON BY THE °X° COMWAND IS EXACTLY
THAT WHICH WOULD BE PRINTED 00T BY A ‘LIST® COMMAND, AND HENCE 30TH
COMMAND NAMES AND LINE NUMBERS TAN BE EDITED ., NOTE ALSO THAT WHEN A
LINE NUMBER IS GHANGED THE ORIGINAL VERSION IS NOT DESTROYED, NOTE ALGO
THE USE OF EITHER TYPE OF MATOHED QUOTE T3 ALLOW QUOTES T0 BE UBED IN
THE BODY OF THE LITERAL STRING, AND THAT THE TERMINAL QUOTE “AY 3E
OMITTED., : '

THE °"X° COMMAND IS IN FACT A VARIANT OF THE!{PUT' COMMAND AN,
THE S - : S : : .
FULL PATTERN-MATCHING /REPLACEVMENT CAPASILITY OF THE PUT COMMAND IS
AVAILABLE, HOWEVER, ANY FORY5 OTHER THAN THE LITERAL STRINGS
TLLUSTRATED wILL AARELY BE USED.

*8.,2% DYNAMIC COMPILATION

PO ——— A s e L R Y

THE COMMAND -
‘CODE © SE

CAUBES THE STRING EXPRESSION SE T3 BE EVALUATED AND TREATED AS IF

HAD SBEEN TYPED IN AT THE TELEPRINTER DURING EDIT MODE. IF SE ’

EVALUATES TO A LINE NUMBER ONLY THE RELEVANT LINE WILL BE DELETED,
HENCE THE °CODE "’ COMMAND #AY 3E USED TO DYNAMICALLY CREATE AND DESTAROY

PROGRAM LINES UNDER PROGRAY COMTROL . IN PARTICULAR THIS MEANS THAT

ARRAYS MAY -BE DYNAMICALLY CREATED AND DESTROYED AS REQUIRED, THIS

SELF -MODIFYING CAPABILITY IS PARTIULARLY IWMPORTANT ON A SMALL MACHINE

AS IT ALLOWS MAXIMUM USE 0OF THE SPACE AVAIABLE - FOR EXAMPLE,

INITIALIZING PROBRAM LINES CAN BE OVER-WRITTEN AS ARRAY WORKSPACE



QUASIC MANUAL -~ SECTION 8 - EDITING 19/7/71 PAGE 3

LATER IN A PROGRAM.

THE EFFECT OF ANY CODE COMMAND IS BEST EVALUATED BY COMSIDEARAING THE
EFFECT OF PRINTING THE STRING EXPRESSION USING A °“PRINT ® COMMAND, AND
THEN CONSIDERIMG THE EFFECT OF TYPING IN THE PRINTED EXPRESSION DURIMNG
KEYBOARD EDIT MODE ~ EG -

>CODE ‘PRINT 6°
6

>PRINT 6 v
[ = e e T
>C0D 13 ARRAY C 4°
>12 ARBAY D & '
SLIST

10 ARRAY C

12 ARRAY D
SLET X=1C0 :C
>LIST 4135

Qomp

m

DE X ‘ARRAY " X

100 ARRAY 1

-
=)

[

>LET B=4 :0CODE 230
LIST 253

-
-
m
-
=
v
33
(&
i
Pad
S
.
aJ
€3]

200 LET Nd= X*4

>CODE 4
SLIST 230

>
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*¥9% FILE SYSTEM

DISC AND MAGNETIC TAPE ARE B0OTH AVAILABLE TO HOLD DATA FILES AND
PROGRAM OVERLAYS. THE QUASIC DISC SYSTEM USES THREE DISTINCT FILE
- DATA STRUCTURES -

T PROGRAY FILES - COMPILED PRADGRAMS MAY BE SAVED AND CALLED
DYNAMICALLY AG DVERLAYS.

T2 RUASTC LUINE FILES "= THE INDIVIDUAL LINES OF "A"QUASIC PROGRAM MAY BE
STORED & RETRIEVED - SINCE STRINGS, ARRAYS & EXECUTABLE LINES ARE ALL

PART OF THE PROGRAM THIS WMAY BE USED TO BUILD & OPERATE ON MIXED
NUMERIC & CHARACTER-STRING FILES.

3 " BINARY FILES -~ ARBITRARY FILE STRUCTURES MAY BE CREATED & RETRIEVED
IN RAW FORM

ANY FILE HAS ASSOCIATED WITH IT THREE PARAWETERS :-

1 FILENAME -~ A ONE TO SIX CHARACTER NAME CONSISTING OF "ALFHANUMERICS
(IN FACT ANY PRINTING CHARACTERS EXCEPT “[]_ BUT OTHER SYSTEM
PROGRAMS ALLOW ONLY ALPHANUMERICS & IT IS BEST TO RESTRICT TO
THESE )

ACCOUNT NUMBER - THE ACCOUNT UNDER WHICH THE FILE WAS CREATED - A
NUMBER IN THE RANGE 1 THROUGH 4394 —~ THE NAME & ACCOUNT NUMBER
UNIQUELY IDENTIFY A FILE

N2

3 -PROTECTION STATUS - A NUMBER IN THE RANGE O THROUGH 31 WHICH
' IDENTIFIES THE MODE OF ACCESS POSSIBLE TO A FILE - ITS FUNCTION ,
IS EXPLAINED IN DETAIL UNDER THE COMMAND "QPR°, 'SET PROTECTION
 5TATU8'" e o o e

WHENEVER A FILE IS IN USE IT IS NECESSARY FOR IT TD BE "OPEN® ON
ONE OF FOUR DATA CHANNELS NUMBERED 1 THROUGH 4 (THESE CORRESPAOND
TO MONITOR CHANNELS O THROUGH 3). THE C‘OPENING " MAY BE AUTOMATIC WITH
SOME COMMANDS SUT MAY NEED TO BE EXPLICIT WITH OTHERS.

ASSOCIATED WITH EACH FILE DATA CHANNELS I3 A PAIR OF WORDS FORWING
‘A POINTER® TO THE FILE WHICH DETERWINES WHERE IN THE FILE 'READS
& WRITES® OCCUR. THESE POINTER. ARE AUTOMATICALLY SET UP & UPDATED 3Y
SOME FILE OPERATIONS, BUT WMAY ALSO SE REFERENCED EXPLICITLY THROUGH.
THE FUNCTION PT(NE), WHERE NE IS A NUMERIC EXPRESSION WITH A VALUE
IN THE RANGE O THROUGH 9 :- o

THE FIRAST TWO PONTERS REFER TN THE TYPEWRITESR CHANNEL - e e
PT(C) POSITION OF TYPEWRITER CARRTAGE ACROSS PAPER ~
PT(1) POSITION DF TYPEWRTITER CARBRIAGE DOWN PAPER — FOR PAGINATING.

PT(2) LOYER POINTER CHANMEZL 1
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PT(3) UPPER POINTER CHANNEL 1

PT(4) LOWER POINTER CHANNEL 2
PT(5) UPPER POINTER CHANNEL 2

T PT(6) LOWER POINTER CHANNEL 3
PT(7) UPPER POINTER CHANNEL 3

PT(8) LOWER POINTER CHANMEL 4
PT(9) UPPER POINTER CHANNEL 4

e - THE. ACTUAL - VALUE-OF A FILE POTNTER I8 —m o . -

4596 * UPPER POINTER + LOWER POINTER.

"THE “FUNCTION® PT(NE) WAY BE ASSIGMED VALUES IN A ‘LET® COMMAND ,
ENABLING FILE POINTERS TO BE SET AS REQUIRED, EG - :

SLET PT(4)=768 PT(5)=0

e . o — o L oy B = S S Tt Wi e

THE COMMAND = , o N
‘CREATE * NE SE

MAY BE USED TO CREATE A FILE NAMED SE AND OPEN IT ON CHANVEL NUMBER NE. .
IF NE IS ZERD 0OR ABSENT THE FILE IS5 OPENED ON CHANNEL 1, IF A FILE
WITH NAME SE ALREADY EXISTS IT IS DELETED AND A NEW FILE CREATED., THE
LENGTH OF A FILE ON CREATION IS 256 WORDS (1 DISD SEGMENT ). WHEN THE
FILE IS OPENED ON A CHANNEL THE ASSOCIATED FILE POINTERS FOR THAT
CHANNEL ARE AUTOMATICALLY SET TO ZeRO,.

IN COMMON WITH THE MAJORITY OF THE FILE COMYAMDS IF THE ‘CREATE®
COMMAND IS SUCCESSFULLY EXECUTED QUASIC BOES.ON.TO EXECUTE.THE BEST OF
THE LINE, BUT IF EXECUTION IS NOT POSSIBLE QUASIC GOES DIRECT TO THE
NEXT LINE. IN 30TH CASES AV ERROR CODE IS PLAGED IM SYSTEY VARIABLE QE,
7ERQ0 IF SUCCESSFUL - NON-ZERD DTHERWISE (SEE SECTION *12%), HENCE THE
FOLLOYWING TYPE OF SEQUENCE TRAPS FILE ERPOAS - '

>100 CREATE °ABCD ° :60TO 1235
>115 PRINT °‘FILE ERROR® :STOP
S A

THE COMMAND -

"OPEN° NE1 NE?2 SE

"OPENS THE;FILEMSE'DN,ACCDUNT”NUﬂBER’NEZ DN CHANNEL NUMBER NEATFE.NED. o

IS ZERO THE CHANNEL IS TAKEN TOQ SE 2, AND IF NE2 I8 ZERO THE ACCOUNT
- IS TAKEN TO BE THE CURRENT USER ACTOUNT ., NOTE THAT TF THE ACCOUNT IS
SPECIFIED EXPLICITLY THEN THE CHANNEL NUYRER MUST ALSO BE SPECIFIED
EXPLICITLY. AS USUAL ., IF THE OPEN COMMAND CANNDT S8t EXECUTED CONTROL
IS TRANSFERRED IMMEDIATELY TO THE NEXT PROGRAYM LINE, WHEN THE FILE
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I5 OPENED ON A CHANNEL

TH
ARE AUTOMATICALLY SET TO

E FILE POINTERS ASSOCIATED WITH THAT CHANWEL
ZEROD .

THE COYMMAND -

m

‘CLOSE * NE1 NE2 NE

3 ET

O

MAY 3E USED T0O CLOSE THE FILES 0N CHANNELS NME1T, NE2, NEJ ETC, IF ThE
- FIRST NUMERICAL EXPRESSION IN THE CLOSE n")'N/“\ID EVALUATES 70 ZERS
THEN THE FILES ON CHANNELS 1 & 2 ARE CLOSED - EG 3BY “CLOSE " ALONE,

- THE COMMAND -

‘DELETE NE

MAY BE USED T_ DELETE THE FILE OPEN ON CHANNEL NE., IF NE IS ZERD

THE CHANNEL IS TAKEN TO BE 4. AS USUAL I8 THE ‘DELETE " COMMAND CANNDT
BE EXECUTED CONTROL IS TRANSFERRED IMMEDIATELY TO THE NEXT PROGRAM
LINL— . :

THE COMMAND -
‘RENANME ° NE SE

oo

MAY BE USED TO RENAME THE FILE OPEN ON CHANNEL NE WITH THE NAME

*BIVEN BY SE, IF NE I8 ZEROD THE CHANNEL I8 TAKEN .TO BE 4. AS USUAL

IF THE °‘RENAME * COUMAND CANNOT BE EXECUTED CONTROL IS THRANSFERRED
IMMEDTATELY TO THE NEXT PROSRAYM LINE.

¥g9.2% GETTING FILE PROTECT STATUS

THE COMMAND -

APR NE

MAY BE USED T0O ASSIGN A PROTECTION STATUS TO THE FILE DOPEN ON CHARNNEL
X - WHERE E

NE = 32%(X=1) + 168¥¢0 + O%%1 + 4¥R1T + 2%¥2 + R2

WHERE WS, Wi, W2, AND R1 & R2, ARE SDINARY VARIABLES WITH VALUES © OR 1
EXPREGSSING THE WRITF 0R READ PROTECT STATUS, RESPECTIVELY, OF THE FILE,
ON THE TSS88 THE USER ACCOUNTS ARE DIVIDED INTO CONSECUTIVE BLUDKS

OF 64 ACCOUNTS FOR THE PURPOSES OF FILE PROTECTION & IT IS POSSIBLE
FOR USERS WITHIN A BLOCK TO SHARE FILES AMONGST THEWMSELVES 3UT EXCLUDE
USERS QUTSIDE THE BLOCK - THE BLOCK NUMBER OF A USER I3 HIS ACCOUNT
NUMBER DIVIDED 3Y 64, THE WMEANING 0OF THE VARIQUS PROTECT STATUSGES I9

THEN -~
WS = 1 WRITE PROTECT AGAINST OWNER
W1 = 1 WRITE POTECT AGAINST USERS IN SAME BLOO
W2 = 1 WRITE PROTECT AGAINGT USERS IN OTHER BLOCKS

R1 = 1 READ PROTECT AGAINST USERS IN SAME

L3OK
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R2 = 1 READ PROTECT AGAINST USERS IN OTHER BLOCKS

IF A FILE IS WRITE PROTECTED AGAINST A USER IT IS ALSO DELETE &

RENAME PROTECTED AGAINGST HIWM, THE PROTECT BTATUS OF A FILE WHEN

IT I6 CREATED IS SET AUTOMATICALLY TO 10 ~ ALL MAY READ 3UT ONLY
OWNER MAY WRITE.

W

* OBTAINING FILE STATUS INFORMATION

——n e i — o o o . S TR D o W e Wt Sy e a3 San o " A B> S S S e S i iy T T O

THE COMMAND -~

.__!Q F I -» NE [ R [ m_~..-.~_4 e+t e o e e | e

MAY BE USED TO DEPOSIT INFORMATION ABOUT THE FILE OPEN ON CHANNEL

X IN THE ARRBAY IN LINE NE. THE ARRAY MUST HAVE AT LEAST 7 ELEMENTS
(AN ERROR MESSAGE WILL BE GIVEN OTHERWISE ) AND THE ZEROTH ELEWMENT OF
THE ARRAY MUST BE SET TO X-1. AFTER EXECUTION OF THE COMMAND

THE FIRST 7 WORDRS 0OF THE ARRAY ARE SET 70 -~ ‘

WORD O ~ CHANNEL NUMBER (X) “INUS 1

WORD 1 - ACCOUNT NUMBSER OF FILE OWNER - ZERD IF NO FILE,OPEN ON
' CHANNNEL S

WORD 2~- FIRST TWO CHABACTERS OF FILE NAME
WORD 3 — MEXT TWO CHARACTERS OF FILE NAME
WORD 4 ~ FINAL T#W0 CHARACTERS OF FILE NAME

WORD 5 - FILE PROTECT STATUS
WORD 6 — NUMBERS OF SEBMENTS IN FILE (BLOCKS 0OF -256 WwORDS)

THE CHARACTERS FORMING THE FILE NAME ARE PACKED Tw0 PER WORD B8Y :
SUBTRACTING 32 FROM THEIR ASBCII VALUES (EG SPACE = 0) AND MULTIPLYING
VALUE OF FIRST CHARAGTER BY 64, A TR L

*¥g.,4% DATA FILE OPERATIONS

DATA FILES ARE USED IN QUASIC TO FILE AND RBETRIEVE DATA STRUCTURES
EITHER IN THE FORM .OF PROGRAM LINES (THUS INCLUDING ARRAYS AND STRINGS)
OR IN THE FORM OF THE CONTENTS 0OF ARRAYS (ALLOWINE ARSITRARY WORD-
ORGANIZED STRUCTURES). IN ALL CASES THE INITIAL ADDRESS OF THE DATA
BLOCK IN THE FILE IS THE VALUEZ OF THE APPROPRIATE PAIR CF FILE POINTERS
(SECTION *9,1%), AND THESE POINTERS ARE UPDATED AUTOMATICALLY S50 THAT.
SEQUENTIAL ACCESSES TO FILES M#AY BE PEAFOBYED WITHOUT EXPLICIT
MODIFICATION OF THE FILE POINTERS.

CTHE COMMAND -~

"WRITE® NE1 NE2

WRITES 0OUT THE CONTENTS OF PROGRAM LINE NEA1 ONTO THE FILE OPEN ON

CHANNEL NE2, IF NE2 IS ZERD 0OR ASSENT THE CHANNEL IS TAKEN T0O BE
1. A5 USUAL IF THE "w3aITE " CovavDd I35 #7T7 GUCOSESOFUL CONTRDOL IS
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TRANSFERRED IMMEDIATELY TO THE NEXT PROGARAM LINE ., THE FILE POINTERS
ASSOCIATED WITH THE WRITE CHANNEL ARE AUTOMATICALLY UPDATED AND THE
LENGTH OF THE FILE I8 INCREASED IF NECESSARAY BY THE THE MINIMUM
AMOUNT THAT WIkLL ACCOMODATE THE WRITE,

THE COMMAND -~

‘READ " NE1 NE?

READS IN FROM CHANMEL NEZ2 OF THE DISC A DATA-STRUCTURE WHICH IS TAKEN

10 BE A PROGRAM -LINE -6 LABEZLS THIS AS PROGARAM LINE NE1., IF NEZ2 IS

ZERO OR ABSENT THE CHANNEL IS TAKEN TO BE 2., AS USUAL IF THE ‘READ’
IS5 NOT SUCCESFUL COMTROL IS TRANSFERRED IMMEDIATELY TO THE NEXT
PROGHAM LINE, NOTE THAT READIMG OVER THE END OF A FILE IS NOT TAKEN

- AS UNSUCCESKFUL .

THERE ARE DANGERS INHERENT IN THE "READ " COMMAND IN THAT IT OPERATES

ESSENTIALLY ON THE ASSUMPTION THAT THE DATA STRUCTURE READ IN HAS

BEEN CREATED BY A ‘WRITE ® COMAAND -~ AN ATTEMPT TO READ AN

ARSITRARY DATA STRUCTURE IN THIS MODE MAY WELL LEAD TO THE

QUASIC PROGRAM BEING CORRUPTED. THE DATA-STRUCTURES ON THE DISC ARE
IDENTICAL TO THOSE IN CORE (WITH ESCAPE CHARACTERS FOR COMMAND NAMES)
"EXCEPT THAT THE INITIAL 2-W0ORD HEADER OF LINE NUMBER AND .LINK TD

NEXT PROGRAM LINE IS OMITTED. THE MOST IMPORTANT APPLICATION™OF THIS
MODE OF ACCESSING THE DISC IS TO ALLOY ARBBITRARY LENGTH CHARACTER-
RECORDS TO BE MANIPULATED AS FILE STRUCTURES 3Y WRITING DUT $-LINES,

A SECOND MODE OF ACCESSING DATA ON THE DISC IS PROVIDED THAT IS
ESSENTIALLY SAFEZ AND CANNOT CAUSE PROGRAM CORRUPTION UNDER ANY .
CONDITIONS . IN THIS MDODE THE DATA PART ONLY OF AN ARRAY IS WRITTEN
TO OR READ FR2YM THE DISBC: K" IB USED AS AN ESCAPE CHARACTER 1O

INDICATE THIS #ODE., THE COMMAND -
"WRITE © *6° NE1 NEP?

WAITES OQUT THE DATA PART OF THE ARRAY IN LINE NEJ1 INTO THE FILE OPEN
ON CHANNEL NEZ, IF NEZ2 IS ZERO DR ABGENT THE CHANNEL IS TAKEN TO BE
1. AS USUAL IF THE WRITE IS NOT SUCCESFUL CONTROL IS TRANSFERRBED
IMMEDIATELY TO THE NEXT PROGRAM LINE . THE LENGTH OF THE BLOCK 0OF
WORDS WRITTEN T0 THE DISC IS THE NUMBER OF ELEMEMTS IN THE ARRAY AND
THE ASSOCIATED FILE POINTERS ARE UPDATED 3Y THIS AMOUNT, THE FILE IS
EXTENDED IF NECESSARY BY THE MINIMUM AMOUNT TO ALLOYW THE WRITE 70 OCCUR.

THE COMMAND -
'BEAD' 6T ONET O NEZ2

READS INTO THE DATA PART 0OF THE ARRAY IN LINE NE1 FROW THE FILE OPEN

ON CHANNEL NEZ. IF NE2 IS ZERO OR A3SENT THE CHANKNEL IS TAKEN TO BE 2.
AS USUAL IF THE READ IS NOT SUCCESFUL CONTROL IS TRANSERRED IMMEDIATELY
TO THE MEXT PHOGRAM LINE, THE LENGTH OF THE BLOCK READ FROM THE DISO

I8 THz NUYMZER 72F SLeMENTS IN THE ARARAY AND THE ASSTOCTIATED FILE POINTERS

P ——— e O -y - -

Ry PPV A TR f . R N N s
AR s [ T i : B ! " !
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{i

COMPLETE QUASTIC PROGRAVS MAY SiE SAVED A5 FILES AND CALLED &
STARTED DYNAWICALLY A5 OVERLAYS, “ULTIPLE JVERLAYS YMAY 3E KEM
SINGLE FILE 8D A3 TO AVOID THE DIRECTORY-3EARCH OVERHEAD OF NPENING
EACH DVERLAY FILE WHEN REQUIRED. THERE ARE 7TWO MODES OF DPERATION -
ONE FOR OPENING OR CREATING NAYED PROGRAY FILES & THE OTHER F2A3
© USING ALREADY OPEN PROGRAY FILES, PROGRAM FILES ARE ALWAYS OPENED
ON CHANNEL 3. '

3
vV
]

THE COMMAND -

CREATES A NEW FILE NAMED SE (DELETING ANY PREVIOUS FILES OF THAT
NAME ), OPENS IT ON CHANNEL 3 AND DUMPS THE CURRENT QUASIC PROGRAM
AS THE FIRST SIX SEGMENTS OF THE FILE (1536 WORDS). ONLY THE
PROGRAM LINES ARE DUMPED NOT THE VALUES OF THE SIWPLE VARIA3LES.

THE COMMAND -
'SAVE " "6 NE

DUMPS THE CURRENT QUASIC PROGRAM AS THE NE TH OVERLAY (STARTING AT
TSEGMENT NE*A5 AND BEING 6 SEGMENTS LONG) CF THE PROGRAY FILE QOPEN ON
CHANNEL 3, THE PROGRAYM FILE I8 EXTEINDED AS NECEGSSARY TO ACCOMODAT
THE PROGRAM, ANY OTHER OVERLAYS PRESENT IN OTHER RPARTS 0OF THE FILE
ARE PREBERVED S50 THAT INDIVIODUAL OVERLAYS OF A PROGRAM CAN St
UPDATED WITH THIS COMMAND,

m

[

NOTE THAT LOADING A PROGRAM ORENSE IT ON CHANNEL 3 AND HENDE
CLOGES ANY OTHER FILE OPEN ON THAT CHANNEZL , BENCE T0O DUMP A GET OF
NAMED PROGRAMS AS OVERLAYS WITHIN ONE PROGRAM THE FOLLOWING SzZJUENCT

IS5 NECESSARY -

SCALL  "NAME 1
>5AVE  "NAME
>CALL "NAMEZ
SOPEN 3 “NAME
>SAVE &1
>CALL "MAME3
>O0PEN 3 “NAME
>BAVE &2

>

AND S0 ON .,

THE UBUAL FILE ERROR TRAP IS PRAOVIDED FOR 80TH FORME OF THE
- "SAVE " COMYAND S0 THAT CONTAOL IS5 PASSED IMMEDIATELY TO THE NEXT
PROGRAM LINE IF THE °SAVE " IS UNSUCESSFUL.,

THE COMMAND -

"CALL " NE1 NEZ2 S

m
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OPENS THE FILE NAMED GE UNDER ACCOUNT NEZ ON CHANNEL 3, LDADS THE FIRST
6 SEGMENTS (QVERLAY O0) OF THE FILE AS THE CURRENT QUASIC PROBAAYM, AND
BUNS IT FROM THE FIRST LINE WHOSE NUMI3ER I35 GREATER THAN 0OR EQUAL TD
NE1. IF NE1 IS ZERD QR ABSENT THEN CONTACL IS TRANGFERRED 70 KEYSTARD
EDIT MODE. IF NE2 IS ZERD OR ABSENT THE PROGRAYM IS LOOKED FOR UNDER

THE CURRENT ACCOUNT . WHATEVER THE VALUE OF NEZ, IF THE PROSRAW IS NOT
FOUND IT IS LOOKED FOR UNDER THE QUASIC LIBRAARY ACCOUNT (ACCOUNT 3).
THE NORMAL INITIALIZATIONS PEARFOARYED BY "RUM T ARE AL 8D PERFORMED

BY °‘CALL ® EXCEPT THAT THE BIMPLE VARI ES ARE NOT DESTROYED

ENASLING THEM TO BE USED FOR COMMUNTC AT[““ SETHEZN OVEALAYS.

CIFCTHE S "CALL " COMMAND CANNCT BEEXECUTED (EG PRIGARAYW FILE DOES

NOT ©XIS8T, THEN CONTROL IS TAANSFERRED TO THE NEXT LINE OF THE
CALLING PROGARAM ENABLING CALL ERRORS TO BE TRAPPED,

THE COMMAND -
‘CALL " NE1 "&° NEZ2

CAUSES THE NEZ2'ND QOVERLAY OF THE FILE 0OPEN 0ON CHANNEL 3 TO

BE LOADED A5 THE CURRENT QUASIC PAROGRAVM AND THIGS TO BE RUN AT THt
FIRST LINE WHOSE NUMBER IF NE1 DR GREATER. IF NET IS ZERD CONTROL
PASSES TO KEYBODARD EDIT MODE -~ THE SIMPLE VARIABLES ARE NOT DESTROYED
BY THE CALL. ' ' ‘ :

*G,6% SYSTEM PROGRAM COMMUNICATION

QUASIC PROVIDES FA“ILITICS Faq QUASTIC PRAOGRAMS T0O CALL &ACHINE -00ODE
PROGRAYMSG, PASSING THEM STATUS INFORMATION, AND FOR QUASTIC ITSELF TO
BE RECALLED AND A QUASIC PROGRAM AUTOMATICALLY INITIATED.

THE COMMAND -
ENTER® NE  SE

CAUSES THE FIRST 15 SEGMENTS (0R ALL IF LESS THAN 15) OF THE FILE SE
ON ACCOUNT NE TO BE LOADED INTD CORE STARTING AT LICATION O, AND CONTROL

TO BE PASSED TO THE INSTRUCTION IN LOCATION $ OF THE LOADED FPROGRAM .
LOCATIONS 10-=17 SHOULD NOT BE PRESET IN THE [LOADED PROGRAYM & LOCATION
15 I8 PRESET TO 1 3Y QUASIC T0O INDICATE THAT IT 1S THE CALLER (THE
PROGRAM IS ASSUMED TO HAVE THIS LOCATION PRESET ITSELF TO O 30 THAT
IT WILL HAVE A DEFINITE VALUE WHEN THE PR0OBRAM IS CALLED 2V THE
MONITOR). IF THE FILE IS5 NOT FOUND ON THE PRESCRIBED AGCCOUMT IT IS
LO”KCD FOR ON ACCOUNT 2 (MACHINE-CODE LIBAARY) B IF IT IS NOT FOUND
AT ALL CONTROL IS TRANSFERRED TO THE MEXT LINE OF THE QUASIC CALLING
PROGRAY . IF NE IS ZERD OR ABSENT THE CURRENT ACCOUNT IS ASSUMED.

THE FOLLOWING LOCATIONS CONTAIN INFORWMATION & SHOULD BE PRESERVED
IF A RETURN IS TO BE MADE TO QUASIC -

7777 - Q0 - LOWER 6 BITS UéED 3y QJUASIC TO DECIDE QUASTIC PROGRAM TO
' RUN ON RETURN

7775 - d1 ~ STATUS INFORUMATION O AsTuRN
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7773 - @2 - MODE INFORMATION ON ENTRY - REPLY INFORMATION ON RETURN

THESE LOCATICNS ®MAY BE SET UP BY THE QUASIC CALLING PROGRAM AS
SYSTEM VARIABLES, Q0 THROUGH Q2. ONLY Q2 MAY 3E MODIFIED By THE ENTERED
MACHINE -CDDE PROGRAM .

QUASIC MAY BE RECALLED BY LOADING TH" PROGRAYM FILE 'd° FROM ACCOUNT
2, SETTING LOCATION 12 T0D 1, RESETTING LOCATIONS 727725 & 72777 IF THEY
HAVE BEEN MODIFIED, AND PUTTING ANY REPLY INFORMATION IN 7773, IF
CONTROL IS8 THEN PASSED TO LOCATION O QUASIC CALL A PRBOGRAM DETERWINED

BY . THE -LOWER~-HALF-OF LOGATION - 2299 — o

- QEX

- QUARK
- QUEST
- QUERY
- QUOTE
QUIRK
- QUILL
- QM5

- QUIT
- QEX

- QUIT

R *
OOV DYTOD LN O
1

THESE ARE CALLED BY A COMMAND OF THE FORY "CALL 1 "QUARK™® WHIGH
WILL FIRST LOOK FOR QUARK ON THE UBER AGCDUNT & THEN ON THE LIBRARY
ACCOUNT 3 (QEX, HOWEVER, IS ONLY RETRIEVED FROMV ALCOU”T 4y,

THUS MACHINE -CODE PROSRAMS ARE READILY LINKED INTD A SUITE OF
QUASIC PROGRAMS . IN PARTICULAR THE UTILITY PROGRAMS, ED,
LILD & K, MAY BE SLAVED IN THIG WAY,

*9 7% WAGNETIC TAPE

THE SYoTE4 PROGRAM, C, IS NOARMALLY USED TD TRANSFER FILES 70 &
FROM TAPE AS NAMED ENTITIES - IT PROVIDES FACILITIES FOR COPYING,
DELETING, RENAMING, UPDATING & LISTING FILES OM TAPE OR DISK (0R
TRANSFERAING BETHEEN TAPE & DISC) WHICH MAY ALSO BE VERIFIED BY
READ-AFTEA-WRITE AUTOMATICALLY IF REQUIARED . THE .PAOGRAM, C, MAY
BE SLAVED 3Y A QUASIC PROGRAY AS DESCRIBED IN SECTION %9.,8%, OR
ENTERED FR0OM THE QUASIC EXECUTIVE, QEX, AS DESCARIBEDL IN SECTION *13%,

THERE ARE OCCASIONS, HOWEVER, WHEN MABTAPE IS TO BE USED AS AN
ON-~LINE DATA STORAGE /RETRIEVAL ”L'IU” BATHER THAN Aq A SEMI-OFF -LINE
FILE DUMPING AND ARCHIVING J3YSTEM., GJ/ IC PROVIDES FACILITIES FOR
USING TAPES AS BLOCK-STRUCTURED (RATHER THAN FILE-STRUCTURED)
ENTITIES CONSISTING 0OF SOME 1474 CONSECUTIVE DATA BLOCKS EACH

o7 CONTAINING 129 WORDS ., DATA WMAY BE. TRANSFERRED 'TD AND FROM ANY BLOCK , .77
. BEFERRED TO BY NUMBER, FROM OR TO AN ARRBAY OF AT LEAST 1292 ELEMENTS,

SINCE THWE TAPES ARE A BENERALLY AVAILABLE RESOURCE , COMMANDS AREZ
ALSO PROVIDED TD ASSIGN THEY TO, AND RELEASE THEW FROM, THE CURRENT
Jog .,



- OPERATIOMAL PROCEDURES & THE STRUCTURE OF

QUASIC MANUAL - SECTION O - FILE SYSTEM

IT CANNOT BE OVER-CUPHAGSIZED THAT THE A
8E USED WITH CREAT CAUTION, WHEREAS A FILE
USERS ACCESSING NON-PERMITTEZD DISC FILES, N
TAPES UNLESS TH:Y ARE ACTUALLY ASSIGNED TO
WRITE-LQOCKED, HENCE IT IS POSSIBLE FOR ANY
ONTO A TAPE WHIUH IS5 MOUNTED, READ-ENABLED

TO MINIMIZE THIS RISK, BUT IT IS I*APERATIVE
IS INFORMED OF ANY PROPOSED USE OF THE TARPES

e JTHERE L ARE B-LQGICALMTAPa AUNITS, NUMBERED.
A\»h ‘!a

BE MOUNTED OM ANY UNITS, .ADm_uAJL U
DISARLED., THE COMMAND -

"AAS " NE

“9/7/71% PAGE 9

GNETIC TARPE COMMANDS MUSY
PROTECT SYSTEM PREVENTS

D SUCH SYSTEYM EXISTS FOR THE
ANOTHER USER 0OR PHYSICALLY
QUASIC PROGRAM TO WARAITE

& NOT ASSIGNED, THE

THE TAPE COMMAND ARE DESIGMNED

THAT THE QUESTEL CPERATOR

ASSIGNS THE TAPE TRANGPORT UNIT WHOSE NUMB3ER IS NE T0O THE CURRENT
USER. IF THE ASSIGNMENT IS SUCCESSFUL EXECUTICN OF THE PROGBRAM LLINE,
CONTINUES , BUT OTHERWISE CONTROL PASSES DIRECTLY TO THE NEXT LINE

WITH AN ERRDOR CODE IN QE;: THE ERROR-CODE IS

4u95 IF NE Y& OQUT OF

RANGE , 0R THE JDO3-NUM3ER 0OF T1L HOLDER OF THE UNIT IF IT IG5 ALRZADY

ASSIGNED TO ANOTHER UNIT.

THE COMMAND -~

A

RELEASES THE UNIT WHOSE NUMB3ER I8 NE, MAKING IT AVAILASLE T0 OTHER
USERS . THE UNIT REVAING ASSIGNED UNTIL THIS COMMAND IS5 GIVEN OR THE

USER LOGS 0OUT.
THE COMVAND -

QTA® NET _NE2 NE3 . NE4

CAUSES THE 129-WwIRD 3L0CK NUMIBZRED MEZ ON T
READ INTO (NE4 ZERO) 2R WRITTEN FROW (VLA NG
WORDS 0OF THE ARRBAY IN LIN:z NE1., NOTE THAT I

I5 A READ ~ IE A J3-ARGUUZENT COMVAND IS5 A RE
COMMAND I8 SUCCESFUL EXECUTION OF THE LINE
CONTROL 15 TRANSFERRED TO THt NEXT LINE WIT

I8

204

[85]

WHERE MT, ET, 8E, PA, TI ARE NORBMALLY ZERQ, BUT HAVE THE VAL!
FOR A MARK~-TRACK, END-OF~TAPE, SELECTION, PARITY, 0OR TIMING,
- REGPECTIVELY.,

ON UNIT NED

HE TAPE TN 3E
N=7ERO ) THE FIRST 129

F NEA TS A3SENT THE COMYAND
'AD FROY TAPE ONLY. IF THE

CONTINUES, OTHERWISE
4 AN ERAROR CODE IN QE ~ THIS

+ 10247 + S512%T + 25H6%3z + 42?n,A + 64%TT

i c
a1
(o)
m

THE TIME TAKEN TO BLOCK TRANSFEZR 1474 SLOCKS FAROW A TAPE IS SOYE
1 : o

11 MINUTES -~ IE JUST 0OvER TWO 3L0OCKS A SECOND . THE MAXIMUM S

ON THE TAPE IS UNDER 43 SECONDS.

SLTHRIUBH 72, TAPES MAY.
AITE-ENABLED 0R WRITE-
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®I0% MONITOR COMMUNICATION COMMANDS
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‘asy ’

CAUBES THE EXECUTION OF QUASIC TO B3E SUSPENDED UNTIL IT AGAIN
COMES 7O THE HEAD OF THE MONITOR'S J3B QUEUE. THIS COMMAND CAN BE
T

c
USED T3 PROVIDE A NON-COYPUTE ~30UND CONDITIONAL WAIT LOQP TN INTER
SYSTEY COMMUNICATION PROBRAMS. :

THE COMMAND -
‘AWA ° NE

CAUSES EXECUTION OF QUASIC TO BE SUSPENDED FOR NE SECONDS. THIS IS
PARTICULARLY USEFUL IN SYSTEY MOMITOR PROGRAMS & IN "SB8ATCH " CONTROL
PROGRAME THAT WAKE UR PERIODICALLY TO SEE IF THE SYSTEWM I8 LIGHTLY
 LOADED. NOTE THAT ONLY THE ST £ S50 KEYS ON THE TILEPRINTER HAVE

ANY INTERUPT EFFECT WHEN THIS COMMAND IS5 BEING EXECUTED.

THE COMMAND -
"ANA* SE.

HAS THE EFFECT OF INFORMING THE MONITOR THAT THE USER IS RUNNING A
PROGRAM CALLED SE (°CALL " & ‘ENTER’ DO THIS AUTDMATICALLY). SYSTEWY
PROGRAMS MAY USE THIS FACILITY TO GIVE THE SYSTEM SUPERVIZOR
INFORMATION AB0UT THERE ACTIVITIES. THE NAME_INFDRMATIDN IS AVATLARBLE
TD0 A QUASIC PROGRAY USING THE ‘APK " COMMAND, '

_THE COMMAND -
‘QPK * NE 1 NEZ2 NE3

CAUSES THE ARRAY IN LINE NE1 TQ 3E FILLED WITH A CIJRE IWAGE 0OF THE
T558 MONITOR COMMENCING AT WORD NEZ2 OF THE FIELD GRPECIFIED 3Y NE3 -
NE3 IS 7ZERD FOR FIELD ZERD AND 8 FOR FIELD 1. THIS COMUWAND %“AY BE
USED 79 PICOK UP 8YSTEY STATUS INFORMATION, PARTICULARLY THAT RELATING
TO OTHER J0O38 ON THE SYSTEM. ' '
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THE QUESTEL MED LA TERMINAL COMSISTS OF A RANDOYM~ACCESS “ICROFTILM
DISPLAY, A KEYBOASD wWITH TWD 03 “2RE KOYS & A MILLISECOMD STRP-CLOCK,
CAND A TELEPRINTER. THE ENTIRE TERMINAL SYSTEM IS EMTERFACFD TO APRPEAR
TO THE COMPUTER AS IF IT WERE OMLY A TELZPEINTER.‘HDWEVE , “ESSABES
FROM THE COMPUTER,. APPROPRIATELY FORMATTED, MAY DE INTERPRETED RBY
THE TERMINAL A5 INSTRUCTIOMS TO NOVE THE FILY, AND THE DEPRESSION NF

T0 THE COYPUTER A COMPLETE
MESSASE INGCLUDING RSSPONSE~TIME DATA. QUASTIO DFFERAS A SPECTAL MACRO
SOMMAND TO CONTROL THI QUESTEL HEDELA TEAMINAL, WHICH CO“BINES COMTRO
OF THE KEY3DARD, MOVEMENT 0OF THE. FILM, TIYEOUT OM GARBLED “ESSABES, A
RESPONSE ACRUISITION (AND ANALYSIG) INTO A SINGLE FORWAT.

W] m

"-i i-% ]

THE COMM¥AND -
‘sHow " [ "% CHAR ] MEM [ s MEZ2 ] $-LINE

CAUSES THE FIL¥ IN THE DISPLAY TO BE MOVED BY NE1 FRAMES (ME1 “$AY BE
POSITIVE OR NEBATIVE), AMD THI RESPONSE FROM THE TERMINAL T0O RE PLACE
IN THE $=-LINE. THE FIRST OPTION IS5 TN SEND A CHARACTER TO CONTROL THE
MODE 0OF THE TERMINAL, PARTICULARLY THE KEYBOARD. THE SECOND OPTION IS
TO ALLOYW OMLY NEZ2 SECONDS FROWM SEMNDIME THE MESSAGE 7O THE MEDELA, NA
RECEIVING A PAuTIAL REPLY . BEFORZ TERYIMATIMG THE COMITANMD -~ THIS
ENABLES "HANG-UPS ' WHEN GARBLED #MESSAGES OCCUR TO RE AVAOIDED.

THE FOR“AT OF ALL “ESSAGES TO THE DISPLAY & FROM THE'KEYBOAHb 5 -
STX MESSAGE ETX

& ETX I8 THE OMLY DELIMITER RECOBHNI £D BY THE COMPUTER FOR MEDELA
MESSAGES . THE  "PRIMNT " COWMAND MAY “L USED I THE NORYMAL WAY T0O PRIMT
ON THE TELEPRINTER, BUT STX (CONTROL B) SHOULD NNT RE USED AS PART
OF A PRINTED STRIME. WHENM THE DDWPUTHH T8 WAITIMG FNR TINPUT FROYW THE
MEDELA IT WILL ACCERT INPUT FROY THE TELEPRIMTER KEYSQARD BUT WILL
MOT REGARD THE MESSABE AS COMPLETE UNTIL ETX IS RECEIVED (IE ETX RATH
THAN CARRIAGE~RETURN “tUST BE USED AS A MESSABE TEAMINATOR FOR ABOATIN
0R OTHERWISE IMTERACTING WITH, AM ONMBNING MEDELA TEST). HOWEVER THE
"IMPUT T COMMAND UAY BE USED IN THE MORMAL WAY TO ORTAIN INPUT
SPECIFICALLY FROM THE TELEPARINTER.

THE “ODES OF TERMIMAL OPERATINN SET UP BY THE NPTIONAL ASTERISK
CHARACTER ARE :- )

*B - WULTI-CHOICE - “OVE FILM - OPEN SHUTTER - START CLOCK -
e ACTIVATE 15-BUTTOM MULTIPLE-RESPONSE KEYBOAAD ~ CLOSE.
SHUTTER WHEN ‘ENTER® KEY IS DEPRESSED.

M -~ OPEN SHUTTER -~ START CLOCK -

*C -  AUTO-ADVANCE -~ MOVE FIL
: { F FEW SECONDS (USER OPTION SET UP IN
R

AFTER PRESET DELA
KEYBOARD) CLOSE



T G
CLATER), AND A TIMEOUT MUST RE UBED Tq AVWID A HﬁN ~UP . NOTE THAT UMDE
\
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%G - 2-CHOICE ~ YOVE FIL% - OPEM SHUTTER -
ACTIVATE 2-PUTTON BINARY~CHOTCE KEYROARD -
WHEN ONE DF BINARY~CHNICE KEYS IS DEPRESSED.

IF MO * OPTION IS GIVEN THE FILY IS MOVED WITH TH" SHUTTER
AND THE KEYBOARD IS MOT ACTIVATED - IN THESE CIRC WbTANUEJ NO
WILL 2E RETURNEDR 3Y THE TERWIMAL UMLESS THE FIL#M HITS AN SHD-~E

.

ALL 0ODES OF KEYBOARD OPERATINN THE “HELP' & ‘CANCEL ® KEYS ARE ACTIVE
-~ THEY CAUSE SHUTTER TO CLOSE AN@ SEND A COMPLETE, DISTINCTIVE
ZSSASE BAGK TO THE GOMPUTER.

THEZ ?H“/' CoMMAMD I8 A VARIAMT NF TH 'INUUT' COMMAND AND
TUWTHEH Rr”@ K8 CONCERMIMG Tl”&“”T & THE USE NOF THE FACILITIES OF
THE ‘PUT’ COMYAND (IMSTEAD 0OF THE $-LINE) ARE MADEZ IN SECTIONM
*5-3*- :

THE MESSAGES RECEIVED FROM THE YEDELA CONSTST GEMERALLY DF MON-
PRINTIMG CHARACTERS AMD THESE ARE TRANSLATED T0O PRINTING CHARACTERS
BY THE 'SHOY' COMMAND BEFORE BETING PLAGED IN THE G-LINE. THE FINAL €0
OF THE MESSASES RECEIVED IS -

FILM HAS HIT END-STOP -
SUNTVAL:
AFTER AUTO-ADVANCE -

A=ty /03000

C3

WHERE C3 IS AN EXAMPLE OF A B-DIGIT NUUDBZR BIVING THE TIME THE
FRAME WaS SHQWN.

2

TWO-3UTTON RESPONSE -
IAl=1y¥C 123
INDICATES LEFT-HAND IQVPDEPRESEED. RESPONSE-TIUE 01234 MSEC.
FAL=1V,01234 | .
INDIGATES RIGHT-HAND KEY DEPRESSED, RESPONSE-TTUE 01234 HEZG.
15-KEY RESPONSE -
LAl=!VEC1234

INDICATES ‘ENTER’ KEY ALOME DEPRESSED AFTER MSED . EACH DEPRESSI

51234
OF ONE OF THE 15 #ULTI~CHOTCE-XEYS CAUSES A MESSAGE. OF THE FORY —— . 77

‘1" CHAR

TO BE TINSERTED BETWEEN THE ‘v ° [ND THE "£° IN THE “ESSAGBE, WHERE CHAR
IS A SIMGLE LETTER FROM THE SET - .
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LY¥NOPAQRSTUVYXYZ

CORRESPONMDING TOD THE 15 KEYS FROM LEFT T0O RIGHT. THUS D
KEY IN TURM FROW LEFT TO RIGHT THEN ‘ENTER' SENDS THE

lAI—S\‘/lLidiM ID iR !C\} RIS l“’lU I\/l”' IXIyl1Z209876

WHERE 08876 MSELD IS THE TIME TAKEM TO DEPRESS TH KEYS UP TO 'ENT E
DEPRESSING THE FURTHER LEFT-HAND KEY TWICE FOLLDWED BY THE FURTHE
RIof]~HANDm§EY TWICE SENDS THE MESSAGE -

TAl=Iy L L IZ 1 ZED4567

NOTE THAT THE HESSAGE FROM EACH KEY IS5 SENMT T0O THE COMPUTER WHEM THE
- KEY IS8 DEPRESSED - THERE IS N0 STORAGE InN THE KEYBNOARD.

THE RUBOUT KEY INSERTS A SINGLE COLON IN THE MESSAGE - THUS -
'A'—'V'Z*Z'L"7'Z'%£”8765

IS SENT WHEN THE FURTHEST RIGHT HAND KEY IS DEPRESSED TWICE, THEN THE
FURTHEST LEFT-HAND KEY, THEN RUBOUT,..THEN A CORREGTED vLseﬁG:, THEN
"ENTER’. THUS "RUBOUT® IS5 HANDLED BY THE PROGRAM (USING 'PUT " COMMAND
TO STRIP OFF STRING AFTER LAST COLOM) RATHER THAN IN THE KEYROARD.

’

CANCEL " KEY -

TAT=IV >
INDICATES THAT ‘CANCEL ™ KEY HAS BEEN DEPRESSED.
"HELRP " KEY =

IAT=1V<

[

INDICATES THAT “HELP® KEY HAS SEEN DEPRESSED.
IT WILL HAVE BEEN NOTED THAT THE FILY LOCATION TS MOT SET UP

ABSOLUTELY BY THE ‘SHOW' COMMAMD,-BUT THAT RELATIVE MOVE®ENTS

ARE CAUSED WITH FEEDBACK WHEN THE FILY HITS AN END STOP. THE USUA!
PROCEDURE IS 70 INITIALIZE THE MEDELA TO AM EMD STAP WITH THE
SHUTTER CLOSED & THEN MOVE TO THE AEQUIRED FRAME. FURTHER MOVEMENTS
MAY THEN BE P‘LHTTV_, RUT THE FILM SHOULD RE RE-INITIALIZED WHEN

A MESSAGE IS GaABLED, TIVEOQUT OCCURS, 0OR AFTER A PROLONGED PERIOD OF
RELATIVE MOVEMENT. THE GONTROL ELECTRONICS IS SET UP TO BE INITIALIZE
BY A CARRIAGE-ARETURN CHARACTER WHICH OCCURS S0 FREQUENTLY THAT NO
_SPECIAL PROCEDRUAE IS REQUIARED. HOWEVER, IT IS PRODASLY GOOD PRACTICE

TG SEND A CARRIAGE-RETURM DEFOAE INTTTALIZING THE FILH - EG -

400 NAME INIT :PRINT &C141, :SHOW -120C 10 &
S110 IF ¢ = "b=IVIT" (LET FP = O :RETURM 10
>120 RETURN

M Sl L R 2\ [0 O RS SR S o IO N I SO
Tooud L LA R A A I A G IO R SN

o~
s
-

i
£
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DECIMAL ), ATTEMPTS TO MOVE THE FIL™ ~1C0CC0 FRAMES (TO FIND AN EMD-
8TOP), GIVING A TIUMEQRUT 0OF 10 SECNNDS & PUTTING THE RETURN MESSAGE IN
¢ (IE ©2). IF THE RETURM MESSABE 18 'EMD-0F-FILM® IT SETS FP, THE
FRAME POSITION, TO ZERO & FETURNS 10 ON FROM CALLINMNG LIME, OTHERWISE
IT RETURNS IMMEDIATELY AFTER THE CALLING LINE.

A ROUTIME TO HMQVE THE FILY T AM ARSOLUTE LOCATION, AL, ASSUMING
THAT FP IS THE CURBENT FRAYE POSITION & RE-INITTIALIZIMG IF NECESSARY,
I5 -

oS A00 NAVE MOVE :SHOW ¥G AL-FP 30 &

S110 PUT & > “IAt=1y’ 8 LET FP = AL :RETURAN
>128 50SU3 IMIT

>I12BPPRINT “FILM FAULT® :RETURNM :£0T0O ERROR

>13C GOTO 148 '

MOTE THAT 30 SECOMDS IS ALLOWED FOR THE RESPOMSE & THAT THE RESIDUAL
MESSABE (, OR * AND RESPOMSE-TIME) IS LEFT IN & FOR LATER ANALYSIG.

&
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%#42% ERROA TRAPPIMG

AN ERRTR IN CO“PILATIOM DR EXECUTION IN QUASTC CAUSES EXECUTION OF
THE CURRENT LINE TO CEASE AND CONTRNL T0 PASS TO AN ERARNAR TRADPPTING
RNUTIME WHICH SETS THE SYSTEM VARIABLE QF TO A VALUE TNDICATIMG THE
TYPE OF ERROR, AMD THEN TAKES ACTION DEPEMREMT OM THE CURRENT VALUE O
THE SYSTEY VARIAEZLE QQ -
IFTOQES AN EAROA-MESSASE-IS-PRINTED QUT_E CONTROL TRANSFIARED TN

KEYSOABD EDIT MADC . -

IF QR>C AN EFFECTIVE ‘GNSUB" IS EXECUTED FRO™ THE PROGRAYM LINE IN
- WHICH THE ERROR 0OCURRED TO THE LINE MUYBZRED Q8. AMD 24
ITSELF I8 SET 702 C. THIS MODE €£NABLES ERRORS TO BE TRAPPED
AND ANALYSED BY QUASIC PROGRAMS. '

THE ERROR NUMBER PUT IN QE INDICATES -
S - KEYBOARD INTERUPT -~ THE DBC3 KEY (CONTAOL S)
THIS FNAOL S THE DC3 KEY TO BE UBED AS, FOR
‘CEASE-ACTIVITY W KEY FOR QUASIC PROGRAMS.

1~ SYNTAX ERRAR - GEMERALLY A WROMG CHARACTER IM ARITHYETIC
EXPRESSIOY - BRACKETS ~0OT MATCHED, ETC.

2 = NUMERICAL EXPRESSINN OUT 0F RAMNEE - FOR :XAMPLE. ARRAY
ELEMENT .

3 =~ TILLEGAL FUMNCTION MAME

Ea
!

T”DLE VAQIAuLE WOT YET DERINED.

PROGRAM LINE REFERRED T4 DOES NOT EXIST 0OR IS WROMG TYPE.

6]
!

6 =~ SUBRDUTINE STACK NVERFLOW ON "GOSUB T 0GR UMDERFLOYW ON RETURMN '
7 - INCORRECT NUMBER OF ARBUMENTS FOR A FUNCTION.

8 - NO SPACE LEFT -~ DYNAMIC OR PROGHAM U”HKSPACL EXCEEDED.

S
§

COMPILATION ERROR ~ GENERALLY BADLY SPELT COMM;£_Z4IQ

THE ERROR MESSAGE PRINTED OUT WHEMN QR IS ZERD IS or THE FORYM -

.

“E ERROA NUMBER LINE BEING EXECUTED
CURARENT PROGRAM LINE

TWO LINES ARE PRIMTED QUT BECAUSE THE CURRENT PROGRAY LINE MAY ~NOT
BE THAT BEIMG EXECUTED - EB -

3

1

L'O 2(‘\{"&

In} ™
>lou s
S alal D YT IV
>l [ | ;\’\ i <



SAMUAL -

TRAPPING A
TO 0BTAIN

SECTION *7.3%).
AN ERROR COCCURS,

ITS ABSENCE) CanunoT CAJQE

TRAPPING IS -
>10 LEP Q8 = 533

[n mIN PROGR”H
>
WHICH PRINTS THE

THE ERADR & THIHN

SECTION 12 -

"RETURM
THE LINE NP

PAGE 2

QUASIC ERRNA TRAPS 19/ 72/ 71

>RUNM

E4 PHI“ X !y

00 DD 200

QUA;IC V 3A

>

MOTE THE SHRIEX, '!°, PRINTED QUT TO SHNW WHERE EXECUTION OF THE LINE
CEASED - THIS GIVES A SUIDE Tn THE PART 0OF THE LINE Ty ERRIA.
mm»,ngN A Noﬁ??:no VAl ﬁE SFVQQ T3 USED TO CAUSE PROGAAY-LEVEL ERROR-

.

0 o
COMMAND FOLLOWED BY A“Y OTHER COMMAMD #MAY BE USED

BER DOF THE LINE CONTAINING THE ERROR (SEE
NOTE THAT Q& IS SET TO ZERQ, TURNING THE TRAP OFF, WH

ENSGURING THAT ERRORS IM

A LOC

THE ERRDORA
KOUT CONDITION. AN

SUBROUTINE
EXAMPLE OF

(SUCH A
ERRAOR

4

tRETURN :PRINT "ERROR™ QE ° IN LINE® QR :80TC ML (QR

NUMBER DF THE LIME CAUSING
LTINS FOLLOWINMG TT.

ERROR NUMBER AMD THE LINE
RETURNS CONTRIL TO THE
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#43% QUASIC EXECUTIVE - QEX

THE QUASIC EXECUTIVE IS A QUASIC PRNGRAM CALLED ‘QEX° WHICH IS
AUTOMATICALLY RUN WHEMEEVER A USER LOGS I™ TO THE TS8558. RQEX SETS
UP VARIOUS DATA ITEWS, SUCH AS THE CURRLENT DATE, AND THEM TAKES ACTIT
DEPENDENT ON THE USERS ACCOUNT NUMBER - FOR EXAMPLE, SOME USERS HAVE
SPECIFIC APPLICATIOM PRDOGRAMS WHIDH ARE AUTOMATICALLY RUN FOR THEM.

QEX CAM BE RUN FROM QUASIC 3Y THE COMMAND -

'QEX ’

DR, AT ANY TINME, BY DEPRESSING THE SI KEY [(COMTROL 0) ON THE
TELEPRINTER.

TO SYSTEM PROGRAMMERS QEX OFFERS ACCESS TO A NUMBER OF FACILITIES
REQUESTED 3Y TYPING IN A COMMAND TO THE OQUTRPUT - .

Xz

N

*Q
THESE ARE -

ENTER RUASIC WITH PROGRAY CLEAR

jos]
!

FREX :

¥QEX :Q NAUE ~ ENTER QUASIC WITH PROGRAM "MAME' LOADED -

¥QEX :R NAME -~ RUN QUAS C PROBRAM ‘MAME'® FROM LINE 1 .

*QEX :T MAME - TRAMBFER T0 MACHTHE-CODE PROBRAM 'NAME ' STARTING AT
LOCATION o

*QEX :E ~ TRANSFER TO EDITOR

*QEX :E NAME - EDIT FILE "MAME '

¥QEX :C -~ TRANSFER TO COPY

*azx:é NAE - TRAMSFER TQ COPY WITH”CG#MANDS TN FILE ‘nAMES

¥QEX :Z ~ TRAMBFER TO ZAP

¥QEX 1L - THAMSFER TO LILD

*QEX ;L NMAME ~ ~ TRANSFER TO LILD WITH COMMANDS FROM FILE “NAME ”

FREX :A MAME1 NAMEZ2 ﬁwAQSEHBLE MEDELA FILE "MA®E1" INTO 'NAME2'

*QEX B - LIST FILES UMDER UBER ACCOUNT

*QEX DI - LIST FILES UNDER AMOTHER ACCOUNT

¥OEX oM -~ LTIST ME®QS UMDER ACCOUNT 7
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FQEX 8 NAME - PRINT MEMO CALLED "MAME " 0O USER ACCOUNT

4

*QEX P NAME ~ BIVE PABINATED LISTING OF FILE "NAME
ACCOUNT 0OR 7

0N

¥QEX :DEL NAUE ~ DELETE FILE ‘wAUE

FOEX :REN NANE 1 NAMEZ ~ RENAE FILE "NAME1" AS ‘nAuE2’

FREX ZERD -~ DELETE ALL FILZS 0N USER KCCOUNT

m

FREX W - LIST CURRENT UGERS 7F SYETEMW

*QEX :CTS RUN CLINICAL TRHRIALS SYSTEM
*QEX MAR - RBUN HARKET RESEARCH SYSTZM

KREX :MAN - RUN MAMAGEMENT TEST DEMONSTRATION

¥13. 1% OTHER RBELEVANT MANUALS

TSS8 SYSTEM USERS HANDBOOK

EDTTOR MANUAL

5
s

ZAP MANUAL - T5S8 ASSEM!

7

LER
LILO MAMUAL -~ T3SS88 LINKIMNG LOABER

COPY MAMUAL -~ TSS88 FILE UTTLITIES

PAGE 2





