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1. PREFACE

THIS MANUAL DESGRIBES HOW TO USE THE SCOPES., 1IT IS CONCERNED
‘MAINLY WITH SOFTWARE, AS' THE HARDWARE IS TREATED DEFINITIVELY IN

THE CARNEGIE TECH, DOCUMENT: 'A VISUAL DISPLAY SYSTEM SUITABLE FOR
TIMESHARED USE' BY QUATSE, JESSE T., LATEST VERSION DECEMBER 1965,

OBTAINED FROM THE COMPUTATION CENTER DOCUMENTATION STAFF, IN ORDER
TO USE THE SCOPES, IT IS SUFFICIENT TO READ THE QUATSE DOCUMENT

AND THE SCOPE USERS MANUAL, THE QUATSE MANUAL SHOULD BE READ

FIRST, A BRIEF DESCRIPTION OF HARDWARE CONCEPTS AND TERMS IS GIVEN
IN SECTION 3. OF THIS MANUAL, ,

~THE SCOPES ARE SITUATED IN ROOM PH184, CDMPUTATION:CENTER)

TELEPHONE EXTENSION 27, THEY ARE ON WHEN TELETYPZS ARE ON, USUALLY
10300 AM TO MIDNIGHT AND HAVE NORMAL TELETYPE TURN=ROUND TIME,

EXCEPT THAT PROGRAMS SUBMITTED FROM SCOPES RUN AT THE BEGINNING OF
THE WAIT TIME, 1,E.5 IMMEDIATELY, TO ALLOW THE USER TO BE! PRESENT

AT RUN TIME AND TO INTERACT WITH HIS PROGRAM, AT PRESENT ONLY 3

MINUTE PROGRAMS ©AN BE RUN, AND ONLY PROGRAMS SUBMITTED FROM

SCOPES CAN INTERACT WITH THE SCOPES,

ONLY ALLOWED USERS CAN USE THE SCOPES. 1IN ORDER TO BECOME 4N

ALLOWED USER, ONE SHOULD CONTACT A. H, BOND, C. C. EXTENSION 65,

THE MAIN USES OF THE SCOPES' ARE EXPECTED TO BE FORt (A) PROGRAMS

NEEDING ON-LINE DYNAMICAL: GRAPHICAL DISPLAY} AND (B) INTERACTIVE

PROGRAMS, THAT IS, PROGRAMS WHICH COMMUNICATE WITH! THE HUMAN WHILE

~RUNNING, AND CAN BE GUIDED AND INFLUENCED BY THE HUVAN, THE VERY
GENERAL DISPLAY FEQUIPMENT ALLOWS A GREAT VARIETY OF METHODS OF

MAN~-PROGRAM INTERACTION,

THE SYSTEM 1S STILL UNDER DEVELOPMENT AND ATTEMPTS TO USE

SOME  FEATURES WILL YIELD THE ERROR MESSAGE 'SORRY, NOT VET

IMPLEMENTED!, HOWEVER, THE SCOPE USERS MANUAL WILL' BE KEPT

STRICTLY UP TO DATE WITH CURRENT IMPLEMENTATION, THE -DATE OF
REWRITING IS SHOWN ON THE FRONT COVER, BETWEEN REWRITINGS, ANY

CORRECTIONS To THE MANUAL' ARE KEPT ON AN AND FILE, AND CAN 3E
OBTAINED BY EXECUTING

USER CR38AB14: FILE 81/P; GET T0 $J RUN,AND,TAPE}
ALLOW 5 PAGES AND 2 MINUTES, :

FURTHER COPIES OF THE FULL MANUAL CAN BE OBTAINED BY EXECUTING

USER CR3BAB14; FILE 82/P3 GET TO $3 RUN,AND,TAPE}
ALLOW 60 PAQGES AND 6 MINUTES. :
OR FROM A H BOND,
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2, INTRODUCTION AND SUMMARY

THE SCOPES CAN BE USED OFF-LINE, THAT IS, WITHOUT USING THE
CENTRAL PROCESSOR OF THE G=-21, IN FACT, ONLY USING ONE 8K MODULE

OF MEMORY., OFF-LINE, ONE CAN ENTER CHARACTERS ONTO THE SCOPE FACE
FROM THE KEYBOARDS AND ENTER VECTORS (LINES). _ ONE CAN aLSO ALTER
EXISTING DISPLAY B8Y DELETION AND INSERTION OF ESLEMENTS, AND ONE

~ CAN_ TRANSLATE (MOVE) PARTS OF THE DISPLAY TO OTHER PARTS OF THE
SCREEN.  THE REST OF THE G=21 CAN OPERATE NORMALLY, THE OFF-LINE

 CAPABILITIES ARE THE SUBJECT OF J, QUATSE'S MANUAL, THEY CAN ALSO
BE USED WITH THE SCOPE MONITOR LOADED, THE SCOPE MONITOR IS
AUXILIARY TO THE MAIN G-24 MONITOR AND WORXS ON AN INTERRUPT
BASTS. NORMAL USER PROGRAMS CAN BE PROCESSED BY THE G-21 AND WHEN

__SOME SCOPE COMPUTATION IS NEEDED, THE USER PROGRAM IS INTERRUPTED
FOR A FEW MILLISECONDS.

IN THIS WAY THE SCOPE MONITOR CAN SNATCH BRIEF SPELLS OF

COMPUTATION 7O CARRY OUT MANAGERIAL FUNCTIONS AS DESIRED 8Y THE
USER., THIS IS DONE BY PRESSING THE APPROPRIATE INTERRUPT BUTTONS.
THE MEANINGS CURRENTLY ASSOCIATED WITH THE BUTTONS ARE SHOWN BY AN

__ EXPLANATORY DISPLAY. THE FACILITIES PROVIDED BY THE SCOPE YONITIR

ARE DESCRIBED IN DETAIL IN SECTION 4, THEY INCLUDE STORAGE OF
DISPLAY MATERIAL ON "SCOPE FILES', SUBMISSION OF PROGRAMS TYPED ON
THE SCOPES, THE PERUSAL AND EDITING OF TEXT, AUXILTARY DRAWING
OPERATIONS LIKE LIBHT-PEN TRACKING, THERE ARE DESUGGING FACILITIES
WITH A DYNAMIC CORE DISPLAY AND ON«LINE PATCZHING AND TRANSFER

FACILITIES,

IN ADDITION TO INTERRUPTS PRODUCED BY THE INTERRUPT BUTTONS,
THE SCOPE MONITOR RECEIVES INTERRUPTS ONCE EVERY SECOND, TRIGGERED
BY THE G-20 REAL=-TIME CLOCK. RELYING ONLY ON THESE CLOCK PULSES TO
PROCESS REQUESTS WOULD LEAD TO TOO LONG A RESPONSE TIME, THE CLOCK
PULSE ENABLES THE SCOPE MONITOR TO PROVIDE CONTINUOUS MODE

OPERATIONS SUGCH AS THE DYNAMIC CORE DUMP, THE ROTATION MODE AND

THE CURVE DRAWING MODE.

__INTERACTIVE PROGRAMS CAN BE WRITTEN IN AVY PRIGRAMMING
LANGUAGE, THEY CAN COMMUNICATE WITH THE SCOPES B8Y USING THE '8
ROUTINES' PROVIDED 3Y THE SCOPE MONITOR (THESE ARE LIKE | ROUTINES

"IN THE MAIN MONITOR), USING THESE, A PROGRAM CAN SET UP A GENFRAL
GRAPHICAL DISPLAY AND CAN EXAMINE A GRAPHICAL DISPLAY ENTZRED BY A

TTTHUMAN, THE HUMAN AND PROGRAM ARE TREATED MORE DR LESS EQUIVALENTLY
BY THE SCOPES, AND THE SCOPES PROVIDE A GENERAL, RAPID AND

T TRANSPARENT INTERFACE  BETWEEN  THEM TDO PERMIT  MAN-MACHINE
COOPERATION ON A PROBLEM,
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INTERACTION WITH THE PROGRAM CAN CONSIST OF EACH READING

DISPLAY MATERIAL SET UP BY THE OTHER; AND, 1IN ADDITION,TH=RE ARE 8
'STATE SWITCHESY AND 2 'ANALOG KNOBS' (GIVING & QUAST-CONTINUOUS

VARIABLE), WHICH CAN BE SET BY THE HUMAN AND RZAD RY THZ' PROGRAM
USING B ROUTINES, ALSO THE USER CAN DEFINE HIS 3WN INTERRUPTS AND

THE SCOPE MONITOR WILL PASS CONTROL TO THE DEFINED POINTS IN HIS
PROGRAM, WHEN HE PRESSES THE APPROPRIATE RUTTON.

THE B ROUTINES ARE DESCRIBED 1IN SECTION 7. THERE 1S A
'B-PROCEDURE' IN ALGOL AND FORML,WHICH GCALLS THE B ROUTINES, AND

ALSO MANY USEFUL SUBPROGRAMS IN. THWESE LANGUAGES AND IN SPITE.
THESE ARE KEPT ON AND FILES AND ARE DESCRIBED IN SECTION 8,

SIMILAR . SUBPROGRAMS CAN BE WRITTEN IN ANY LANGUAGE AVAILABLE ON
THE G=-21,

INTERACTION WITH USER PROGRAMS CAN ONLY OCCUR DURING THE
SHORT RUN _TIME OF THE PROGRAM,BUT WE ARE TRYING TO MAKE IT EASY

FOR ANY USER TO WRITE A 'SUBSYSTEM', WHICH WOULD BE ESSENTIALLY
PART OF THE SCOPE MONITOR AND OPERATE ON AN INTERRURPT BASIS.

MODULES OF CODE ARE KEPT ON SCOPE FILES AND SWAPPED IN BY THE
SCOPE MONITOR AS NEEDED AND AS SPACE ALLOWS, IT IS ONLY POSSIBLE

- TO WRITE SUCH MODULES IN ASSEMBLY LANGUAGE AND THETR SY7E 1§

RESTRICTED T0O <3K; HOWEVER, A SUBSYSTEM CAN CONSIST OF AN

ARBITRARY 'NUWRER OF LINKED REENTRANT WODULES, — SUBSYSTEMS ARE
DISCUSSED IN SECTION 9.

Gr21 SYSTEMS AUXILTARY TO THE SCOPE MONITORXR ARE DESCHIBED TN
SECTION 103 FOR EXAMPLE, A USER SYSTEM IS NEEDED TO MOVE MATERIAL

BETWEEN AND FILES AND SCOPE FILES, IN SECTION 11, WE OUTLINE THE
INTERNAL, WORKING OF THE SCOPE MONITOR PROGRAM,
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3, OFF LINE USE, TERMS AND CONCEPTS

THERE ARE 3 SCOPES, NUMBEREN 1, 2, 3 FROM THE LEFT OF THE
ROOM, THE SCOPE FACE 1S 10 INCHES BY 10 INCHES AND MAS 1024 X 1024

RASTER POINTS, THE 32 BUTTONS ALONGSIDE THE FACE ARE THE STATE
SWITCHES AND CONSTITUTE THE STATE WORD, THE LOWER 2 ROWS ARE

COLORED GREEN AND ARE FOR USE BY A USER PROGRAM, WHEN A SWITCH IS
ON IT IS LIT AND THE VALUE OF THE SWITCH IS 1, ON THE LEFT OF THE

SCREEN ARE 2 'ANALOG KNOBS' KNOB 1 ABOVE KNOB 2, THESE CAN BE USED

RANGE IS OBTAINED IN HALF A TURN,

BY A USER PROGRAM; THEIR VALUE VARIES FROM 0 TO 63 AND THE FULL

ON THE DESK, THERE ARE TWO KEYBOARDS, USED EQUIVALENTLY,AND A

CONTROL PANEL CONSISTING OF:

(I) 20 INTERRUPT BUTTONS NUMBERED 0-19

(I1) A CURSOR CONTROL ~CONSISTING OF 4 BUTTONS TO INDICATE

WHICH DIRECTION 70 MOVE THE CURSOR ON THE SCRZEN, THZ CENTRAL

BUTTON IN THE CONFIGURATION MAKES THE CURSOR ‘MOVE FASTER, AND THE
SLEW BAR MAKES IT MOVE EVEN FASTER,

(T11) THE MARK BAR

TO ENTER DJSPLAY MATERIAL ON THE SCREEN ONE FIRST NOTES FROM

THE 6TH ROW OF STATE SWITCHES THAT THERE ARE 4 'PAGES' FOR USE,.
THIS MEANS THAT ONE CAN HAVE 4 DIFFERENT INDEPENDENT DISPLAYS

AVAILABLE, WHICH CAN BE MADE VISIRLE BY USING THE APPROPRIATE
STATE SWITOH AND SUPERIMPOSED AS DESIRED, HOWEVER, ONE SHOULD ONLY

ENTER MATERIAL INTO ONE PAGE AT A TIME,

BEFORE ONE €AN ENTER MATERIAL, ONE MUST USE THE SCOPE

MONITOR, DESCRIBEN LATER, TO RESERVE SOME MEMORY SPACE FOR THE

MATERIAL AND TO DEFINE THAT SPACE TO CORRESPOND TQ THE REQUIRED

" PAGE NUMBER, ALSD ONE MUST ENABLE THE PAGE ONE IS USING AND TURN

THE PAGE STATE SWITCH ON, THIS ALLOWS DISPLAY MATERIAL TO BE

ENTERED MANUALLY, WHEN A PAGE IS ENABLED, IT HAS A CURSOR VISIBLE
AND THIS DEFINES THE PLACE ON THE SCREEN WHERE ATTENTION IS

T FOCUSED,  CHARACTERS MAY NOW BE ENTERED FROM THE KEYROARD IF OVE

__SETS THF STATE SWITCHES TO ENTER AND CHARACTER,

VEETORS (LINESY MAY BE ENTERED MANUALLY AVD THE DYSPLAY CAN

BE  MANIPULATED  WITH _ CORRECTIONS,  DELETIONS,  INSERTIONS,
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TRANSLATIONS, ETC., AS DESCRIBED IN J.O.M, MOST OPERATIONS ARE

DONE  BY SETTING THE STATE SWITCHES TO THE APPROPRIATE VALUES,

POSITIONING THE CURSOR AND PRESSING THE MARK BAx. . ONE CAN INPUT

DOUBLE SI7E
SUBSCRIPT SIZE CHARAGCTERS BY PRESSING - ONE GETS BACK TD NORMAL

sNCE Y PRESSING . — MARGINS ARE ENTERED BY POSITTONING THE CURsor

AND SETTING THE MARGIN STATE SWITCHES AND PRESSING MARK, MARGINS

CHARACTERS BY SETTING A STATE SWITGH AND ONE CAN GET

AND ALL OTHER CONTROL SYMBOLS CAN NOT ONLY BE YADE VISIBLE BY A
STATE SWITCH, THEY CAN ALSO BE MANIPULATED IN EXACTLY THE SAME WAY

AS NORMAL SYMBOLS,

TO CLEAR A PAGE OF ALL MATERIAL, IT MUST BE VISIBLE AND

ENABLEL, AND "ONE THEN SETS THE CLEAR STATE SA1TEH. THE SPACE
RESERVED FOR THE PAGE IS STILL THERE AND IT 1S STILL ENABLED AFTER

THE CLEAR OPERATION.

ONE _SHOULD ONLY HAVE ONE PAGE ENABLED AT ANY ONE TIME, AS

THERE 1S ONLY ONE CURSOR POSITION,

MARGINS CONTROL ONLY TEXT ENTERED AFTER THEY AND ONE CAN HAVE

SEVERAL MARGINS ON ONE PAGE., IN THE ABSENCE OF VARGINS THE END OF
THE SCREEN IS AN EFFECTIVE MARGIN WHEN ONZ  DOES 4 RETURN

CHARACTER, IF DISPLAY MOVES OFF THE SCREEN IN ANY DIRECTION IT

'WRAPS ROUND' AND APPEARS ON THE OTHER EDGE OF THE. SCREEN};
SIMILARLY FOR THE CURSOR POSITION, S

THE LIGHT PEN CAN BE USED TO POSITION THE CURSOR AT AN

EXISTING DISPLAY ELEMENT, ONE POINTS THE LIGHT PEN AT THE ELEMENT
AND THE CURSOR WILL AUTOMATICALLY MOVE THERE, IT MaY BE NECESSARY

TO INCREASE THE BRIGHTNESS TO GET IT TO WORK,

THE SCREEN FAGE CAN BE PHOTOGRAPHED IN COLOR OR 3LACK AND

WHITE WITH AN ORDINARY CAMERA, THE ENGINEERING  GRUUP HAS A
POLAROID CAMERA FOR THIS PURPOSE, ALSO THERE IS A SPECIAL HARD

COPY DEVICE,UNDER DEVELOPMENT BY THE ENGINEERING GROUP,WHITH TAKES
AN _ACTUAL SIZE NEGATIVE IMAGE OF THE SCREEN DIRECTLY ONTO

PHOTUSENSITIVE PAPER, SO THAT THE LINFS AND CHARACTERS ARE BLAGK
ON  WHITE, ENQUIRIES ABOUT THIS EQUIPMENT SHOULD HBE DIRECTED T0

VHMIﬁE”EQ!IRMENT:HMENQQJRl§§MABQUTWJI~§HQMLDM§E.§§NIWIQWP195ﬁ§59951A

BEAU BRINKER,C,C, EXTENSION 75, OPTNIONS AND TDEAS OV THE HARDWARE
SHOULD BE _SENT TO THE ENGINEERING GROUP. THERE 1S NOW AVATLABLE 4

RAND ~ TABLET,WHICH CAN BE ATTACHED TO EITHER SCOPE 1 OR SGORE 5. —
. IT__CAN BE USED AS A POINTING DEVIGE LIKE THE .IGHT PEN, BUT IN

CADDITION IT ACTS LIKE THE MAR
CONTINUOUSLY INTO THE PAGE GIVING CURSOR TIACKING AND CURVE

K BAR, FURTHER, IT WILL ENTER LINES

DRAWING, INSTRUGTIONS ON 175 USE ARE TO BE FOUND IN A FOLDER WITH




4, THE SCOPE_MONITOR

A. GENERAL LAYOUT AND QPTION ST

ATE

THE SCOPE MONITOR PROVIDES AWRANGE#QE4FACIL[T1ES WHICH ARE

T LINKED TO THE INTERRUPT RUTTON
__ REDEFINED AS ONE USES VARIOQUS '8

S. THE MEANING OF THE RUTTONS IS
TATES' OF THE SCOPE MONITOR, WHEN

ONE FIRST APPROACHES A SCOPE,

BOTTOM OF THE SCREEN. IN THIS S
__TO THE LOG-IN STATE (FIG. 1) AND

USAGE NUMBER AT THE POSITION oF
THE SCOPE_ _MONITOR __AND THE S

LOADED, _IT HAS !'THIS SPACE RE

AFTER THE SCUPZ MONITOR HAS REEN
SERVED FOR SYSTEM MESSAGES! ON THE
TATE, EVERY INTERRUPT BUTTON LEADS

THE USER MUST _ENTER HIS FULL B-21

THE . CURSOR, THZ CURSOR IS SET 8Y
TATE SWITCHES ARE SET TO ENTER,

CHARACTER, PAGE ¢ (IF THIS D

OESN'T HAPPEN, SET THEM BY HAND),

AFTER TYPING THE USAGE NUMBER, PRESS RETURN, _TH= RETURN CHARACTER

IS USED BY THE SCOPE MONITOR AS
TO READ IN_THE CHARACTER JUST TY

A COMPARE INTERRUPT, AND TELLS IT
PED BY THE USER, IF THE NUMBER WAS

MISTYPED, OR DOES NOT RBELONG
'SORRY NOT ACCEPTABLE! WILL A

TO AN ALLOWED USER, THE MESSAGE
PPEAR, OTHERWISE, IT WILL GO TO

OPTION STATE AND DISPLAY THE ME
THIS STATE, THE OPTION STATE

ANINGS OF THE INTERRUPT BUTTONS IN
IS THE TOP-LEVEL OF A MIERARCHY OF

STATES AND WITH IT ONE SELECTS A

NOTHER STATE,

NOTE THE WORD 'STATE' IS

USED TO DESCRIRE THE CONDITION OF

THE SCOPE MONITOR AND THE D
CONDITION, EACH WAS AN ASSOCIA

EFINITION OF INTERRUPTS IN THAT
TED SYSTEM 'PAGE! AND SO SOMETIMES

THE WORD 'PAGE' REFERS TO A 'STA
OF THE SCOPE MONJTOR IS DESCRIBE

TE', OCCASIONALLY, THE CONDITION
D AS A 'MODE', ESPECIALLY IF IT 1S

DOING AN OPERATION CONTINUOUSLY.
DISTINGUISHED FROM THEIR USE IN

THE USE OF THESE WORDS SHOULD 3E
OFF-LINE USE,  THERE IS SOFTWARE

STATE, PAGE AND MODE DISTINCT F
IT 1S HOPED THAT NO CONFUSION WI

ROM HARDWARE STATE, FAGE AND MODE.
LL ARISE, THUS TH4E MEANINGS OF THE

BUTTONS IN THE OPTIGN STATE ARE

ALL 'CHANGE STATE TU =--=-=STATE!',

THE VARIOUS STAIEﬁWABEADﬁSCRjBEQMﬁELQHlM IN EVERY STATE, INTERRUPT

0 ALWAYS MEANS GO BACK TO QPTION
ARE CURRENTLY USED FOR SYSTEM MA

STATE, INTERRU2TS 17, 18, AND 19
INTENANCE AND SHOULD NOT 3% USED,

THE ~DISPLAYS USED BY THE

_THE USER AS _THEY ARE IN ALTERNAT

BY THE SCOPE MONITOR, IT CAN AL
PAGE,

SEOPE MONITOR CANNOT BE ALTERED 8Y
E MODE, EVEN THOUGH PAGE 1 1S USED
SO BE USED BY THZ USER AS A NORMAL

“TTWHEN TYPING IN MORE THAN ON

EVALUE TO THE SCOPE MONITOR, DO A

RETURN WAEIEBMEAQﬂM!ALUE,KNQWIHEW§QQPEWﬁQN}TQBﬂﬁlLEﬂBEEQ§!IJQNWIiEMm“,W

" CURSOR,
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LO0G ~ 1IN

ENTER YOUR USAGE NUMBER HERE

THIS SPACE RESERVED FOR SYSTEM MESSAGES

FIGURE 1
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IN EACH STATE, THE MEANING OF THE IN

TERRUPTS ARE DISPLAYED 8Y

A SY
CAN

STEM PAGE, THIS DOES NOT INTERFERE
BE TURNED ON OR OFF (MADE VISIBLE 0

BY US
IS DI

ING INTERRUPT 1. ON PRESSING AN INT

WITH THE USER DISPLAY AND

R _INVISIBLE) IN ANY STATE

ERRUPT BUTTON, ITS NUMBER

SPLAYED IN THE BOTTOM RIGHT HAND CORNER OF THE SCREEN, DURING

THE

USER _

HAS S

PROCESSING OF AN INTERRUPT THE NUMBER IS MaDE TO FLASH. THE

SHOULD NOT _RRESS ANOTHER INTERRUP

TOPPED FLASHING. USUALLY THE OPERAT

USER DOESN'T SEE ANY FLASHING; HOWEVER,

SCOPE
FOR_T

T BUTTON UNTIL THE NUMBER

TON IS VERY QUICK AND THE
OPERATIONS REQUIRXNG THE

FILES INVOLVE THE USE OF THE DISC

AND ONE MAY HAVE TO WAIT

HE D1SC _Tn BECOME AVAILABLE FOR A SECOND OR TWO., THE NUMBER

WILL

MONITOR, IN THIS CASE, ONE CAN CONTINUE

ALSO FLASH WHILE TYPING IN VALUES O

F PARAMETERS TO THE SCOPE
70 ENTER PARAMETERS,

Lo0Gg 0

uTt

PRESSING INTERRUPT B8, ON THE OPTIO

N PAGE, LOGS THE CURRENT

USER OUT AND THE MESSAGE 'LOGGED OUT' 1S DISPLAYED.
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B. MANAGEMENT STATE

THE MEANING OF THE INTERRUPTS IN THIS STATE ARE SHOWN BY THE
SYSTEM DISPLAY, REPRODUCED IN FIGURE 2,

AN ALLOWED USER HAS RESERVED FOR WIM 3§ SCIPE FILES VovpE=s—
1 TO 20 WHICH ARE ARBITRARY IN SIZE, HE CAN SAVE DISPLAY MATER{AL

ON THESE FILES PERMANENTLY BY USING INTERRUPT 2, He CAY MOYE THE
CONTENTS OF A PREYIOUSLY STORED FILE TO A PAGE DISPLAYED 8Y USING

INTERRUPT 3., WHEN USING 3, SPACE DOES NOT HAVE TO BE RESERVED FOR
THE PAGE, IT 1S DONE AUTOMATICALLY, INDEED ANY MATERIAL! ON THAT

PAGE BEFORE IS CLEARED, ONE CAN GET A DIRECTORY OF THE SCOPE FILES ~

BY PRESSING INTERRUPT 5, THE DISPLAY IS LIKE FIGURE 3, {T SHOWS

THE BASE (RECORD NUMBER) AND LENGTH OF THE RECORD ON THE DISC,
THIS IS NOT OF MUCH USE TO THE NORMAL USER EXCEPT TO SEE THAT A

FILE IS PRESENT OR HAS CHANGED IN LENGTH,

INTERRUPTS 4, 6 - 9 HANDLE THE RESERVED SPACE FOR THE PAGES,

INTERRUPT 6, RESERVES SOME SPACE FOR A GIVEN PAGE, THE UNIT USED
IS THE BLOCK, WHICH IS 160, WORDS, THERE ARE 30 BLOCKS AVAILABLE

FOR USE. BY 3 SCOPES, A PAGE PACKED SOLID WITH DISPLAY PROBABLY.
NEEDS 4 BLOCKS OF SPACE, .

INTERRUFT 7 ENABLES A PAGE, AND 8 DISENABLES A PAGE,

INTERRUPT 9 DELETES A PAGE; 1.E.. IT REMOVES THE SPACE

RESERVED FOR THAT PAGE AND MAKES IT AVAILABLE FOS OTHER USE,., USING
8 MERELY DISENABLES A PAGE AND KEEPS THE SPACE RESERVED.
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I MNAG_ET",,E_f}‘,T_,v,ﬂ ~ PAGE )
 PRESS INTERRUPT NUMBER B
2.  SKVE PAGE AS SCOPE FILE
3. READ IN__SCOPE _ FILE AS PAGE
4,  APPEND  PAGE TO PAGE S -
5., DISPLAY DIRECTORY OF SCOPE FILES
6. GET BLOCKS FOR PAGE ) ]
7. ENABLE PAGE
8. DISENABLE PAGE
9. DELETE PAGE
- ) FIGURE 2 -
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DIRECTORY FOR LCO02

- FILE BASE . LENGTH
00. 000 000
01. 576 002
02. 535 002
03. 570 004
04. 533 002
05, 530 003
06. 525 003
07. 000 000
08. 060 000
09. 000 000
10. 080 - 000
11. 000 000
12, 080 - 000
13, 000 000
14, 060 000
15. 000 000
16, 000 000
17, 000 000
18. 000 000
19. 000 000

20. 000 000

THIS SPACE RESERVED FOR SYSTEM MESSAGES

FIGURE 3
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INTERRUPT 4 WILL APPEND ONE PAGE TO ANOTHER S0 THAT THE SECOND

PAGE THEN HAS THE DISPLAY MATERTAL OF BOTH, AND THE FIRST IS

__UNCHANGED -

TBELOW 1S GIVEN THE SEQUENCE OF ACTIONS REQUIRED TO LOG IN AND

SET UP THE SCapPk FOR ENT&RINGWCHARAGTEQ§“AMDVLIﬂing&;fHEAggﬁﬁéN.

1. IF N0 ONE 1S LOGGED IN YET, THERE wiLL JUST 8% THE ONE T

LINE MESSAGE ON THE BOTTOM OF THE §CREEN, OR ELSE THE MESSAGE

YLOGGEl OUT', M TWIS CASE, PRESS INTERRUPT 0, THWIS GIVES THE LOG-

IN_PAGE, TYPE [N YOUR USER NUMHER AND_PRESS RETURN, THIS WILL GIVE

THE OPTION PAGE.

2. _IF_SOMEONE IS LOGGED IN ALREADY, PRESS INTERRUPT 0 - THIS
GIVES THE OPTION PAGE, .

3. IN THE OPTION STATE, PRESS INTERRUPT 2.  THIS GIVES THE

" MANAGEMENT PAGE.

4, IN THE MANAGEMENT STATE, PRESS INTERRUPT 6, THIS PUTS THE

CURSOR AFTER 'QET' AND DISPLAYS THE NUMBER 6 BLINKING IN THE
BOTTOM RIGHT HAND CORNER. TYPE THE FIGURE 2 FROYM THE KEY30ARD AND

PRESS RETURN. THIS RESETS THE CURSOR TO AFTER '2AGEf, TYPE 2 AND
RETURN, YOU NOW HAVE RESERVED 2 Bl OCKS OF SPACE ON YOUR PAGE 2,

5T PRESS [NTERRUPT 7, THE CURSOR WILL APPEAR AFTER 'PAGE' ON
_LINE 7 OF_THE MANAGEMENT PAGE, TYPE 2 AND RETURN, PAGE 2 1S NOW

ENABLED, AND WILL ALLOW DISPLAY MATERIAL TO B= ENTERED FROM THE
CONSOLE,

6. PRESS INTERRUPT 1, THTS MAKES THE MANAGEZIMENT PAGE DISPLAY
INVISIELE,

3. PRESS  THE STATE SWITCH FOR PAGE 2. TTYOU SHOULD SFE A
CURSOR, USE THE CURSOR CONTROL TO POSITION THE CURSOR, TO TYPF IN

CHARACTERS, PRESS STATE SWITCHES ENTFR AND CHARACTER AND THEN TYOE
FROM THE KEYBOARD, TO DRAW LINES, PRESS STATE SWITCHES ENTER AND

“VECTOR AND USE THE CURSQR CONTROL AND THE MARK BAR,
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C. THE PROGRAM STATE

SEE FIGURE 4. THIS STATE ORGANIZES THE INITIATIGON OF (§ER

PROGRAMS AND USER SYSTEMS FROM THE SCOPE MONITOR, WHEN A PROGRAM

IS ACTUALLY INTERACTING WITH THE SCOPES, THE SCOPE MONITOR SHOULD
BE PUT IN USER PROGRAM INTERAGCTION STATE O3TAINABLE FROM THE

OPTION STATE, HOWEVER, ALL ORGANIZATION PRIOR TO AND AFTER THE RUN
IS DONE WITH THE PROGRAM STATE,

TU SUBMIT A PROGRAM; ONE SHOULD GET SOME BLOCKS FOR A PAGE "AND
ENABLE 1T, THEN TYPE THE PROGRAM ONTO THAT PAGE, NOTE THAT THERE.

ARE NO  TAB SETTINGS ON THE SCOPES: EVERYTHING MUST BE SPACED 83Y
HAND, ONE CAN KEEP PROGRAMS ON SCOPE FILES ALSO AND PUT THEM ON

THE PAGE THAT WAY, ONE WOULD USUALLY SET UP THEZ PRUOGRAM WITH THE
PROGRAM PAGE SYSTEM DISPLAY TURNED OFF, THEN ONME SHOULD TURN OFF

THE PAGE AND TURN ON THE SYSTEM DISPLAY AGAIN USING INTERRUPT 1.,
THE SUBMISSION OF A PROGRAM TAKES PLACE IN TWO STAGES, FIRST IT

MUST BE MOVED TO THE 'INPUT FILE', THIS IS NOT TO BE CONFUSED WITH
A SCOPE FILE, IT 1S A PSEUDO TELETYPE BUFFER., SECOND, THE INPUT

FILE MUST BE 'SUBMITTED' TO RUN ON THE G-21, TO MOVE IT TO THE
INPUT FILE ONE SHOULD USE INTERRUPT 2. THIS CONVERTS THE PROGRAM

TC (UPPER CASE) G-21 CHARACTERS AND PUTS IN A BLANK J03 CARD AT
THE TOP, INTERRUPT 3 MOVES A PAGE WITHOUT CONVERSION AND.IS RARELY

USED.

USING INTERRUPT 4, ONE- CAN NOW SUBMIT THE INPUT FILE, THE

-VALUES OF TIME, PAGES AND SYSTEM REQUESTED ARS TYPED IN AND PUT
INTO THE JOB CARD, AND THE JOB IS PLACED IN THE G-21 QUEUE TO 3E

RUN,

WHEN IT RUNS, ANY TELETYPE OUTPUT IS AUT IN THE 'OUTPUT

FILE', ONE CAN LOOK AT THE INPUT FILE OR THE OUTPUT FILE BY USING

INTERRUPTS 5 AND 4, THESE MOVE THEM TO A DESIGNATED PAGE} SPACE

DOES NOT HAVE TO BE RESERVED FOR THE PAGE IN THIS OSERETIDN,

INTERRUPTS 7" AND 8 ARE NOT YET IMPLEMENTED BUT WILL' PSRMIT A

PERUSAL OF THE INPUT OR OUTPUT FILE. THESE FILES ARE VERY WMUCH
LARGER THAN CAN BE FITTED ONTO A PAGE, AND INTERRUPTS 5 AND 6 JUST

LOOK AT THE FIRST FEW BLOCKS, AT THE MOMENT, ON= CAN ONLY LOOK &T
THE REST OF ONE'S OUTPUT BY GETTING THE LINE PRINTER OUTPUT., THE

SCOPES 1, 2, AND 3 ARE EQUIVALENT To0 TELETYPES NUMBER 5, &, AND 7
RESPECTIVELY, AND LINE PRINTER OUTPUT IS NUMBERED WITH THESE

REMOTE NUMBERS. ALSO THE JOB CARD HAS THZ WORDS SCOPES AND

COURIER, WHEN THE COURIER SERVICE 1S IN OPERATION, OUTPUT 1S

PLACED ON THE TABLE IN PORTER HALL BASEMENT NEAR THE SCOPES ROOM,
_OTHERWISE, ASK FOR IT AT THE 1/0 COUNTER,
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WHILE A PROGRAM IS INTERACTING WITH THE SCOPES, THE SCOPE

MONITOR CAN STILL RE USED IN ANY STATE, THE INTEZRRUPTS DEFINED BY

THE USER WILL ONLY BE PASSED TO THE USER PROGRAM WHEN THE SCOPE

MONITOR 1S IN THE USER PROGRAM INTERACTION STATE,
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PROGRAM PAGE

NUMBER

PRESS INTERRUPT
2. CONVERT PAGE AND MOVE TO INPUT FILE
3, MOVE PAGE (UNCONVERTED) T0 INPUT FILE
 a, SUBMIT INPUT FILE 1 TIME PAGES SYSTEM
5, DISPLAY INPUT FILE  AS PAGE
6. DISPLAY OUTPUT FILE AS PAGE
7.  FORWARD TEN LINES
8. BACK TEN LINES
9. LOAD MONITOR MODULE OF USER
10, TRANSFER TO ENTRY POINT OF © MODULE OF USER
11. RELEASE MODULE OF USER
12.  ALLOW PROGRAM FROM SCOPE  TO INTERACT

FIGURE 4,
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THE INPUT FILF IS MOVED TO ANOTHER INACCESSIBLE INPUT FILE ON

SUBMISSION, AND THIS LATTER INPUT FILE CANNOT BE LOOKED AT OR

ALTERED, HENGE, IF YOU HAVE MADE A MISTAKE IV YOUR PROGRAM AND

HAVE ALREADY SUBMITTED 1T, YOU CANNOT RECALL IT IT WILL 8E RUN,
IF_YOU RESURMIT, PROBABLY BOTH WILL RUN,

SCOPE PROGRAMS ONLY HAVE THE SAME PRIORITY AS NNRMAL TELETYPE

"PROGRAMS, AND THEY CAN ONLY RUN FOR 3 MINUTES3 HOWEVER,THE WAITING
IN HANDLED DIFFERENTLY, TO MAKE IT EASIER TOR THE USER TO 3E
PRESENT WHILE HIS PROGRAM IS RUNNING, ON SUBMISSION OF THE PROGRAM

IT GOES TO THE TOP OF THE QUEUE (SM PRIORITY) AND WILL PROBABLY

RUN WITHIN 10 MINUTES OF SUBMISSION. __ THE SCOPE MONITOR COMPUTES,

AT THIS TIME, THE ALLOWED TIME OF NEXT SUBMISSION, ALLOWED TIME =

[REAL TIME - (TIMF OF SUBMISSION OF CURRENTLY RUNNIMG PROGRAM)] «

REAL TIME,

A SUBSEQUENT ATTEMPT TO SUBMIT A PROGRAM WILL YIELD THE ERROR

"MESSAGE 'SORRY NNT ACCEPTABLE', IF THE TIME THEN IS REFORE THFE
 ALLOWED TIME. WHEN A PROGRAM IS QUEUED THERE IS N0 INDICATION THAT

IT IS QUEUED. WHEN IT FINISHES, THE SCOPE MONITOR DISPLAYS THE
MESSAGE '0QUTPUT READY' AND THE USER CAN FIND TELETYPE QUTPUT IN

THE OUTPUT FILE.

INTERRUPTS © = 12 ARE NOT YET DEBUGGED AND ARE FOR ARITING

"USER SCOPE MONITOR SUBSYSTEMS' OR 'USER MODULES!', MODULES ARE
DISCUSSED IN SECTION 8.
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D. THE DEBUR STATE

~ SEE FIGURE 5., THIS D
OF CORE OF THE G-21. THE REGION DISPLAY 1S SELECTED RY TURNING THE

ISPLAYS A DYNAMIC CORE GUMP OF AVY REGTON

ANALOG KNOBS AND SETTING THE STATE SWITCHES.  XKNOG 1 IS THE LAST

THO OQOCTAL DIGITS: KNOB 2 THE MIDDLE TWOS AND THE BOTTOM ROW OF

STATE SWITCHES IS THE TOP 4 BITS OF THE ADDRESS, WHILE THE BUMP 1§
BEING DISPLAYEN, IT IS TYING UP THE G-21, AND THE USER PROGRAM IN

LOWER CORE IS NOT BEING. PROCESSFD; HOWEVER, INTERRURTS CAN 8E

PROCESSED. _ THUS THIS FACILITY SHOULD BE USED SENSISLY AND

CERTAINLY NOT LEFT DISPLAYING FOR A LONG TIME,

THE INTERRUPTS ALLOW ONE TO PATCH THE CORE, THIS IS DONE 3Y

“PUTTING A NUMBER INTO THE INPUT BOX. THE DEBUG STATE IS ENTERED IN
CORRECT MODE, AND THE CURSOR 1S ENABLED, ONE MOVES THE CURSOR TO

THE INPUT BOX AND CORRECTS THE CONTENTS OF IT3 THEN ONE SHOULD GET
OUT OF CORRECT MODE.

INTERRUPT 1 CE@KPE“THFMEGNTENTgﬂﬁ?wTHE“TNPUTNEUY'TU“ZER0.

INTERRUPT 2 STORES THE CONTENTS OF THZ INPUT 80X IN THE

LOCATION OF THE OCTAL DUMP WHICH 1§ UNDERLINED,

INTERRUPT 3 PUTS THE CONTENTS OF THE UNDERLINED LOCATION INTO

- THE INPUT BOX.

INTERRUPT 4 SWAPS THE CONTENTS OF THE INPUT B0X WITH THOSE OF

THE UNDERLINED LOCATION,

INTERRUPT 5 ALLOWS ONE TO TRANSFER TO 4NY LOCATION: ONE

PLACED THE LOCATION IN THE INPUT BOX AND THEN PREZSSEY TNTZRRUBT 5%
THIS DOES A TRM WITH CONTROL. OFF3; HOWEVER, NOTE THAT CE AND PE ARE

SET FOR THE SCOPE MONITOR, SO THAT
(1) THE USER HAD BETTER RESET THEM

TO HIS OWN VALUES,
(11) HE MUST KEEP CONTROL® OFF,

ALSO NOTE THAT
~.f111) HE MUST RETURN THROUGH HIS MARK.

THE ENTIRE WORLD,

IR (DY (T1Y ORTEIIT) ARE VIOLATED, ~YOU WITL PROBABLY DESTROY -
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THE USER CAN LLOGK AT ANY REGION OF COREjs HOWEVER, HE CANNOT

ALTER OR TRANSFER TO AN ADDRESS IF IT IS NOT IV USER CORE. I.E,,
~ IN 170 TO ¢73000, _1F HE TRIES TO DO SO, THERE WILL RE NO RESPONSE

FROM THE SCOPE MONITOR,




DEBUG PAGE

0. OPTION PAGE

1. CLEAR INPUT

2. STORE TINPUT

3. LOAD INPUT FROM MEMORY

4. SWAP INPUT

5. TRM

00000000000
005344 00000000467 00000073626 00000001453 04051005537
005850 01550000100 01730005632 00050000100 05550006732
005354 01730006730 01770007546 00000000066 00050000004
005360 00170005353 00050000002 01770076666 01770005300
005364 00000000000 01770003106 01770003106 00170004312

THIS SPACE RESERVED FOR SYSTEM MESSAGES:

FIGURE 5
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TEXT HANDLING MODE

PRESS INTERRUPT NUMBER

2., SELECT PAGE

3. SELECT FILE

4, FORWARD TEN LINES

5, BACKWARD TEN LINES

6. GET TO %

7. DUMP

8, NAME CURSOR POINT TO BE

STRUCTURE POINT

9. UNNAME STRUCTURE POINT

10, GET TO POINT

11. DISPLAY DIRECTORY OF STRUCTURE POINTS

12, READ BLOCKS AT BLOCK FILE TO BLOCK PAGE

13, WRITE BLNCKS AT BLOCK FILE TO BLOCK PAGE

FIGURE 6
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E. TEXT HANDLING STATE

SEE FIGURE &, THIS STATE IS NOT YET DEBUGGED,  IT NOES FHE
MOVEMENT AND SCROLLING ('ROLL ROUND') OF TEXT, IT IS DISTINCT FROM
THE TEXT EDITING SYSTEM WHICH 1§ BEING DEVELOPED BY MIKE COLEMAN
AND IS _CONCERNED WITH TEXT MANIPULATION ON THE PAGE T0 AUGMENT THE

FACILITIES PROVIDED BY THE HARDWARE,

TO PERUSE SOME TEXT, IT MUST BE ON A SCOPE FILE, IT CAN 3E
MOVED ONTO A SCOPE FILE FROM AN AND FILE BY USING AN AUXTLTARY
SYSTEM (Q,V.). AUXTLIARY SYSTEMS WILL MOVE TEXT FROM AN AND FILE
IN G-20 CHARACTERS AND CONVERT AND MOVE 0 A SCGPE FILE aND WILL
MOVE IT BACK AND CONVERT IT BACK., OR WE CAN MOVE IT IN SCOPE
CHARACTERS UNCONVERTED BETWEEN AND FILE AND SCO°E FILE AVD ALWAYS
KEEP IT IN SCOPE CHARACTERS, UNTIL IT IS NECESSARY TO PRINT IT
ouT. IT 1S SUGGESTED THAT DOCUMENTATION USE THE LEAD SYSTEM (SZE
SEPARATE WRITE-UP), IN WHICH ONE INSERTS TYPESETTING COMMANDS INTO
THE TEXT, SO IT IS PRINTED OUT IN A PRESCRIBED FORMAT. THE LEAD
COMMANDS COULD_BE KERT IN ALL THE TIME AS PART OF THE TEXT, IT 18§
HOPED EVENTUALLY TO BE ARLE TO OUTPUT ON THE LINE PRINTZR OF THE
360 WHICH HAS UPPER AND LOWER CASE CHARACTERS, THE G-20, OF
CCURSE, HAS ONLY 44 CHARACTERS, INCLUDING ONLY USPER CASE LETTERS,
HAVING GOT THE DOCUMENT INTO A SCOPE FILE, ONE SELECTS _THAT FILE
USING INTERRUPT 3 AND SELECTS A PAGE T0 WORK ON JSING TNTEZRRUPT 2,
THIS WILL AUTOMATICALLY GET 5 BLOCKS (AS MUCH AS CAN REASONABLY 3E
SEEN OGN ONE PAGE) FOR THAT PAGE AND ENABLEZ Ifs  THERE IS A
SPECIALLY RESERVED FILE USED FOR A SCRATCH ARZA AND ONE CAN NOW
-ROLL THROUGH THE TEXT USING INTERRUPTS 4 AND 5. THIS SUCCESSTVELY
BRINGS IN 'TEXT FROM THE SELECTED FILE ONTO THE BOTTOM OF THE
SELECTED PAGE AND MOVES THE TOP OF THE PAGE INTO THE SCRATCH AREA,
ONE CAN USE THE HARDWARE FEATURES TO ALTER THE TSXT, AND ALSO THE

SOFTWARE TEXT EDITING FEATURES PROVIDED BY THE TEXT EGITING MODE.
FINALLY, TO PUT THE EDITED TEXT ONTO A FILE (WHICH C4N BS THE SAME
ONE) CONE EXECUTES GET TO §, WHICH PUTS EVERYTHING IN THE SCRATOH
AREA, SELECTS A FILE, AND EXECUTES DUMP,  ONE MAY NOT BE A3LE TO

BACK UP  THE TEXT ONTO THE SAME FILE AS 1T WMAY HAVE &LTERED TN
LENGTH; HENCE THE DUMP PROCEDURE SHOULD ALWAYS BE FOLLOWED,  IN

ORDER TO WORK MORE EASILY ESPECIALLY WITH LONG FIL%S, IVTERRUPTS
8 TO 11 PROVIDE THE FACILITY OF IMPOSING STRUZTURE ON JTHERWISE
AMORPHOUS TEXT. THE ~TEXT IS TREATFD AS A VERY LONG STRING OF
CHARACTERS AND CONTROL CHARACTERS. THE USER CAN NAME ANY POINT IN
THE TEXT, BY A 6 CHARACTER NAME OF HIS OWN GCHOIZE, BY GETTING THE
TEXT ONTO . THE SCREEN, PLACING THE CURSOR AT THE POINT AND USING L
““INfEﬁﬁUPTMS{““bNE”EKN“MﬁVE“THE"POT&TWQEFEQENCED”§Y"K*GYVENfNKWEW§?““”"
__SIMPLY USING 8 AGAIN. ONE CAN REMOVE THE NAME ALTOGFTHER 3Y USING

9, AND ONE CAN DISPLAY A DIRECTORY OF NAMED POINTS GURRENTLY USsp
BY PRESSING INTERRUPT 11. ONE CAN THEN GO IMMEDIATELY TO ANY NAMED -
POINT AND WORK FROM THERE WITH 4 AND 5. AS THE TZXT MQOVES BACKWARD
AND_FORWARD, THE SCOPE MONITOR KEEPS TRACK OF THI LOCATIONS OF THE
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NAMED POINTS: 1T ACTUALLY PUTS A SCOPE NO=-OP COMMAND (NO OPERATION

COMMAND) AT THE NAMED POINT. THE USE OF LINE NUM3ERS IS CUMBERSOME

MISLEADING IF BACKWARD AND FORWARD MOTION AND ARBITRARY INSERTION

TO PROGRAM, WASTEFUL OF STORAGE SPACE, BUT, MORE [MPORTANT, VERY

AND DELETION ARE ALLOWED,  HOWEVER, SOME STRUCTURE IS NEEDED, AND

F.  USER MANUAL ) e
IT IS HOPED THAT THIS USER MANUAL WILL BZ DISPLAYABLE FROM
THE SCOPE MONITOR) HOWEVER, THIS 1S NOT YET IMPLEMENTED,
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G. DRAWING STATE

SEE  F1GURE 7. THIS STATE IS INTENDED TO PROVIDE EXTRA ~

NONE OF: IT IS

FACILITIES FOR_CONSTRUCTING DISPLAY MATERIAL,

DEBUGGED,

INTERRUPT 2 SELECTS A PAGE FOR ATTENTION,

INTERRUPT 3 PUTS ONE IN A ROTATION MODE, IN THIS MOPNE, AS OVE
TURNS ANALOG KNOB I, THE VECTORS ON THE CURRENTLY SELECTED PAGE

ARE ROTATED ABOUT THE POSITION OF THE CURSOR.,

INTERRUPT 4 PUTS ONE IN TRACKING MODE, THIS PUTS A TRACKING

FIGURE ON THE SELECTED PAGE, ONE CAN THEN USE THE LIGHT PEN TO

MOVE THE CURSOR AROQUND.

ONE MOVES THE CURSOR WITH THE LIGHT PEN,

IN TAIS TASE, &S
A CURVE IS DRAAN

~ PERMANENTLY INTO THE PAGE,
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DRAWING MODE

PRESS INTERRUPT NUMBER

2 SELECT PAGE

3 ROTATIONAL MODE

4 TRACKING MODE -
5 CURVE DRAWING MODE

FIGURE 7
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H. USER PROGRAM INTERACTION STATE

IN TWTSVsTKfETW"THEHHEKNTNG“UF—TWE‘TNTERRUfTS*TREmKF“DEFTNEFMWW"”“

BY THE USER PROGRAM, THE USER PROGRAM DEFINES THEM BY CALLING R25,

AND GIVING THE INTERRUPT ENTRY POINT 1IN THE PROGRAM, THIS IS
EXPLAINED IN SECTION 6. ONE GAN ONLY BET INTO USER MODE WHILE THE

PROGRAM IS ACTUALLY RUNNING.

I. TEXT EDITING STATE

THIS IS A SUBSYSTEM BEING DEVELOPED BY MIKE COLEMAN,




J. ERROR MESSAGES
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" "ERROR  MESSAGES FROM THE SCOPE MONITOR ARE FEW AND UNHELPFUL.
<wﬁwlIm_ISﬂWUSUALLYNMEQSSIBLEWMIQﬂNBEQQYERNﬂAND,JQSTMEABEX#QNAEBQMWTHE
OPTION STATE AFTER aN ERROR. !

1. SORRY ROUTINE NOT YET IMPLEMENTED.

"2,  SORRY 'NOT"ACCEPTAQLEC“WWfNDTCITES’"KQ'UKQQUMEQTWIS NOT
ACCEPTABLE, USUALLY OUT_OF BOUNDS,  ATTEMPTS TO USE A 2GS WITH

NUMBER NOT IN (%, 4], ATTEMPTS TO READ IN A SCOPE FILE WITH
 NOTHING__ON_IT, ATTEMPTS TO ALTER CORE LOCATIONS NOT IN USER CORE

WILL EVOKE THIS MESSAGE, THE STACK IS CLEARED. —

3, UNSPECIFIED INTERRUPT, 1F ONE PRESSES BJTTONS NOT DEFINZD

BY THE SYSTEM DISPLAY,

4, MULTIPLE INTERRUPT ERROR WILL 0OCCUR IF MORE THAN ONE

INTERRUPT 1S REQUESTED: FOR EXAMPLE, IF ONE IS REQUESTED BEFORE 4
PREVIOUS ONE HAS BEEN PROCESSED. . ALL INTERRUPT REQJESTS ARE

REMOVED, AND YOU MUST REREQUEST.

5, PANIC. THIS INDICATES THAT YOU HAVE RUN OUT JF SPACE,

EITHER CORE SPACE, DISC OR STACK SPACE, IT INITIALIZES THE STACK
AND REMOVES rCONTINUOUS MODE OPERATIONS, YOU SHOULD Rz ABLF TO

RECOVEFR, IJF 1T 1S CORE SPACE, DELETING UNWANTED CORE BLOJCKXS WILL
HELP.,

6. ADDROP CADDRESSS. THIS SHOULDN'T EVER HAPPEN, IF 1T DOES,
WRITE DOWN THE VALUE OF THE ADDRESS AND SEND IT TO 4, 4, BOND,

YOU MAY WELL BE ABLE TO RECOVER FROM THIS ERROR CONDITION.

7. USER ERROR. THIS INDICATES AN ERROR HAS OCCURRZD IN THE

——CALLING OF A B ROUTINE BY THE USER PROGRAM,  YOU CAN REMIVE THE
ERROR MESSAGE DISPLAY BY GUING BACK TO OPTION STATE MOMENTARILY.

AN ERROR CONDITION IS INDICATED TO THE PROGRAM AND AN ERRIR NUMBER
MW}SWP6§§ED”TO,ITwaAMEIST,13“91VEN“AIWTHE,ENDMQﬁMQEAPTER 7o

S TTg, T USOMETIMES, T AS A RESULT  OF AT SERIES OF TPARTIALLY
RECOVERABLE £RRORS, THE SCOPE MONITOR GRADUALLY DEGENERATES AND

TTTTEXHIBITS  ANOMALOUS BEHAVIOR, LIKE SETTING RANDOM PATTERNS ON THE
WWSIAIEWLJGHTS.WETC,”H,IN,THIS,GASE:WITHIS,TIME TO RELOAD, ALSO, IF
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YOU DO NOT RECOVER CORRECTLY FROM ANY OF THE ERROQR CONDITIONS, You

CAN RELOAD, YOU RELOAD BY PHONING THE MACHINE ROOM (EXT, 60) AND
ASKING FOR . A RELOAD OF THE SCOPE MONITOR AT THE NEXT CONVENIENT

TIME, HARDWARE ERRORS OR FAULTS SHOULD BE REPORTZD TD THE RESIDENT

PHILCO CUSTOM ENGINEERS, C. _C. EXT., 59, WHO ARE IN CHARGE OF

HARDWARE MAINTENANGE,
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5, PRUGRAMMING FOR GRAPHICS.

R TTYPICAL OUTPUT DEVICE,LIKE A DISC 08 PRINTER,AITH AN
AUTONOMQUS CONTROL UNIT, WORKS AS FOLLOWS! THE OUTPUT MATERIAL IS

PLACED IN A BUFFER WHICH 1S PART NF THE ADDRESSABLE CORE, IT MAY
HAVE TO BE A SPECIAL ARFA OR CAN BF_ANY | OCATION, THIS MATERIAL 1S

IN BIT PATTERNS CORRESPONDING TO OPERATIONS PERFORMEZD BY THE
QUTPUT DEVICE, THE O0BVIOUS CASE IS THE CHARACTER, THERE MAY3E
OTHERS WHICH CONTROL THE OPERATION OF THE DEVICE LIKE NEW LINE
ETC. THE TRANSFER 1S THEN INITIATED BY THE C® WHICH CARRIES ON

WITH OTHER TASKS WHILE THE 1/0. CONTROL UNIT PERFORMS THE 1/0
TRANSFER, THE CP AND THE 1,0 CONTROL UNIT COMMUNICATE ZITHER 3Y

MUTUALLY ALTERABLE SENSE SWITCHES OR BY INTERRUBT. THE 1/0 UNIT
WILL SET AN INTERRUPT BIT WHEN READY _ START AND WHEN

TRANSMISSION 1S COMPLETE TYPICALLY, A CP CAV COMMUNICATE WITH
SEVERAL DEVICES FEACH HAVING ITS OWN CHARACTER SET, SO THAT THE

INTERNALLY STORED VALUES DO NOT HAVE ANY INTRINSIC EXTERNAL
REPRESENTATION, SUCH REPRESENTATIONS ARE PROPERTIES OF THE 1/0

DEVICE, INPUT FROM A TYPEWRITER USUALLY TRANSFERS A SINGLE
CHARACTER OR LINE OF CHARACTERS To A BUFFER AND INTERRUPTS THE CP

WHICH READS FROM THE BUFFER TO A PACKING AREA, SCOPES ARE SOMEWHAT
MORE GENERAL. THE 1/0 MATERIAL IS PLACED IN A BUFFER FOR THE SCOPE

CONTROLLER TO DISPLAY. MOST OF THIS MATFRIAL HAS TO RE INTERPRETED
AS COMMANNDS _TO THE SCOPE. MOST SCOPES ARE RANDOM SCAN TURES,

MEANING THAT THE BEAM CAN MOVE EQUALLY EASILY TO ANYWHERE ON THE
TUBE FACE AND FURTHER IMPLYING THAT ONLY THOSE POINTS EXPLICITLY

MENTIONED WILL BFE SCANNED. THIS 1S IN CONTRAST TO A TELEVISION

WHERE EVERY POINT ON THE FACE SCANNED IN TURN, QUR SCOPES ONLY
HAVE TWO LEVELS OF BRIGHTNESS, BUT SOME HaVveE FIVE OR MORE,
TELEVISION HAS A LARGE RANGE OF BRIGHTNESS AVATLABLE THJS THF 1/

O MATERIAL CONSISTS OF A SERIES OF COMMANDS TO THE B:AM TJ MOVE TO
A CERTAIN POINT, DRAW A LINE TO ANOTHER POINT, NOW MOVE SOMEWHERE

ELSE, NOW DISPLAY A CERT AIN CHARACTER AND SO ON, THERE MAY 3E
SPECIAL BITS FOR BLANKING CERTAIN ELEMENT S, ALTERING THE SIZE

ETC. ALSO THE SOOPES OUTPUT FUNCTION IS A REG =NERATIVE PRO CESS
AND WE HAVE TO INSTRUCT THE BEAM TpD DO THE SAME SCAN SEVFERAL TIMES

A SECOND TO GIVE A CONTINUOUS DISPLAY. THJS A TYPICAL BLOCK
_ USUALLY OF WORPDS OF GRAPHIC

170 MATERIAL 1S SOMETHING LIKE THIS
Al START SCANNING HERE

MOVE TO X0,Y0
DRAW LLINE TO X1,Y1

DRAW LINE TO X2,Y2
MOVE TO X3,Y3

DRAW CHARACTER NO 32
LOOP BACK To Al

OUR SCOPES HAVE A VERY NICE WAY OF SCANNING, THEZ DISPLAY MATERIAL =
1S SETUP AS RE LOCATABLE BLOCKS WITH TRANSFER COMMANDS WHICH MUST
TTCONNECT UP TO QIVE A LOOP AROUND WHICH THE SCOPE SCANNER DP=RATES,

THE DISPLAY MATERIAL MUST BE IN ONE SP ECIAL REGION OF ADDRIESSABLE
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G-20 CORE Vi7z. /160000 TO /177777, THE ADDRZSSES USE D BY THE

SCOPE  SCANNER ARE RELATIVE TO /160000 AND THEREFORE RANAE FROM
TO /17 777.  _RACH OF THE THREE SCOPES CAN HAVE 4 PAGES AND INDEED

EACH PICTURE IN THE CORE IS A SEPARATE MODULE OF DISPLAY MATERIAL.
THE LAYOUT IS SOMETHING LIKE THIS!

A1 DELIMIT A2 PAGE 1 SCOPE 1
DISPLAY MATERIAL

STORE COMMAND
A2 NDELIMIT A2 PAGE 2 SCOPE 1 AND 3

- DISPLAY MATERTAL
STORE COMMAND

A3 CYCLE TO a1
THE _SCANNER _ENTERS A MODULE, REMEMBERS THE FIRST 4DRD, UNTIL IT

HITS A STORE COM MaND, THEN JUMPS T0O THE ADDRESS MEWTIONZD IN THE-
_ FIRST WORD, FACH DISPLAY MODUL E CAN BE DISPLAYZD 0N ONE OF PAGES

1 THROUGH 4 ON ANY COMBINATION OF SCOPES 1, 2, AND §. THZ DISPLAY
MATERIAL CAN BE CHANGED BY A PROGRAM FREELY ALTHOU3H ONZ S ROULD

ALWAYS PRESENT A WELL-FORMED DISPLAY TO THE SCANNER. 77INPUT bR
CORRECTION OF DISPLAY MATERIAL FROM THE HUMAN AT THE SCO?S CAN BE

ACHIEVED USING THE KEYBOA RD OR RAND TABLET. THE INPUT OF BITS
INTO THE ADDRESSBLE MEMORY IS DONE BY THE SCANNFR AS IT srAus
ROUND, ONE ©F THE ADVANTAGES OF THE MODULAR LAYOUT IS THAT NEW
MATERIAL IS SIMPLY APPENDED TO THE END OF THE APPRNPRIATE %ODULE

AND THE STO RE COMMAND MOVED DOWN.,  THE SCANNER WILL K=zo ADDING
NEW MATERIAL AS REQUESTED U NTIL IT HITS AGAINST THE NEXT DELIMIT

AT WHICH TIME 1T WILL GENERATE A MEMORY F ULL INTERRUPT, VOTIFYING
THE SCOPE_ MONITOR, AND WILL REFUSE TO ENTER aNY MORE, I NPUT

ACTUALLY WILL BE PLACED IN ANY DISPLAY HMODULE DESISNATED A%
ENABLED FOR THA T SCOPE AND THAT INPUT DEVICE, THE DESIGVNATION IS

BY MEANS OF CERTAIN BITS IN T HE DELIMIT WORD. THERE IS ONE BIT TO
ENABLE THE MODULE FOR ALL ENTRY, VECTORS AND CHARACTERS FROM ANY

OF "~ THE SCOPES DESTGNATED, AND TWO OTHER BITS F0R THE K=Y39A RDS
FOR THE PARTICULAR SCOPE. THE FULL DELIMIT COMMAND IS

| 3 O Addeegs Page | A | E |Key | ScofE DELIMIT
D 2423 09 3 ] T 4 2T )
THE PAGE FIELD IS 2 BITS,SO CAN BE 0=4,1,2,3, A INDICATES
" ALTERNATE  MODE-USUALL Y ONLY USED 8Y SCOPE MONITAR, = IS THE
GENERAL ENABLE BIT. KEY IS 2 BITS ONE F OR EACH XFYBO43D., FOUR

"CONSOLES ARE PROVIDED FOR ARUT ONLY 3 INSTALLED.,  IF SEVER AL
___MODULES ARE ENABLED FOR THE SAME DEVICE, THE INPUT MATERTAL WILL

"BE  ENTERED IN ALL OF THEM, THE NORMAL USER NEVER SEES JR HAS TO
~ BOTHER WITH THE DELIMIT, STORE OR CYCLE COMMANDS, THESE ARE
MANAGED FOR HIM BY THE B ROUTINES, IT IS ARRANGHD AS &4 SET oF

‘STRINGS EITHER CHARACTER STRINGS OR VECTOR STQIVGS WITH A HEADE R
COMMAND AT THF FRONT TO INDICATE THE STARTING POINT ON THE SCRFEN,
THUS A DISPLAY OF L INES AND CHABACTERS IS LIKE THIS
HEADER YO XD
VECTOR INGREMENT Y1 X1
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VECTOR INCREMENT Y2 X2

HEADER Y3 X3
CHARACTERS Cc1 C2 C3

CHARACTERS C4 C5 Cé
STORE

THE ACTUAL FORM OF THESE WORDS IS AS FOLLOWS

|1 [LRELEVANT \; )(D HeaveR
14 1o 19 to 9 o
_ Viewss
| 2 0 |Sy|sx|T |8 AY A X Incaoronr
T ¥ 11 1L =i 35 19 | ) ‘

SY, SX ARE SIgN BITS, B IS THE BLANKING BIT, [IF SET THE VECTOR

OR INTENSIFY IF BLINK OR INTEN SIFY SWITCHES ARE SET.,

T INCREMENT 1S INV ISIBLE, T IS THE TAG BIT, IF S=T THEN WILL BLINK

[0 C1i Til S| Ca2 [Tl C3  [Ts|s3| CHARACTERS

31 3¢ 29 2 1| 20 19 17 w 9 2 1 ©
T IS TAG BIT.,S IS SIZE BIT, IF SET CHARACTZR IS DOUSLE SIZE.

CHARACTERS ARE SCOPE CHARACTER SET AS GIVEN 1N THE HARDWARE

MANUAL, IN A ALGOL-20 A WAY TO SET UP THESE WORDS IS SOMETHING

LIKE ' .
HEADER « 813 + Y0 = B8R 4000 + X03

VECTINC « BL120 + SY # 2¢23 + SX#2122
# T # 2921 « B#2220

« DELX#2%10 + DELX3

CHARS & 8L2 + (C1 # 4 + Tq%2+31)
#2120 '
w (C2#4 +T2#2 +S2) #2190

. # (C3#4 +T3#2+53)}
SUCH MATERIAL SHOULD BE PACKED INTO AN ALGOL LOGIC ARRAY IN NORMaAL

CORE AND -THEN B3 CALLED TO MOVE 1T TO A DESIGNATED PAGE IN THE
DISPLAY AREA, OTHER SCOPE OPERA TIONS AVAILABLE ARE

TEET
! 3 O B X MATGIN
31 L 2.0 9 0 ! T
RIGHT
! L’ 0 B )< ) MAGIN
31 24 20 9 o ’
WHICH SET MARGINS FOR MATERIAL APPEARING AFTER THEM IN THz MODULE,
‘ g— O ‘ - ~ C . COMPNIEWMA

3 yyrs 9 210
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THIS SETS A COMPARE TRAP ON A CERTAIN CHARACTER KSYBOARD ENDING
AFTER THIS WORD IN THIS MODULF, [F THIS CHARACTZR IS TYPZD IN, IT
_ﬁﬂlsw_ENIERED“;INMgTHEWWMODULETANDNANQWINIERRQEI;ISMGENEBAIEQMBY“IﬂEWWMMWW,
SCANNER, THIS 1S PROCESSED BY THE SCOPE MONITO R AND CAN 3F PASSED
,«wmIQMA”USEBMPRQGBAMWENIRYWEQLNT»IEWDﬁﬁlREDg,W . . B
| NN ZEgf.o No-oP
3 30 27 ¥ CTTTTTTT T
,WWNQ:QE_WHASWMNQMmﬁfﬁfgtwMQNMWTHEWWSCANNERLMWCANwBE,USED,FOB,KEEEINGW.“
INFORMATION A30UT TH E PICTURE WITH THE PIZTURE FOR CONVIENT
PROCESSING., NOTE _THAT DOURLE SIZE CHARA CTERS ARE 0OSTAINFD 3Y
SETTING THE SI7E BIT, BUT SUBSCRIPT SIZE CHARACTERS BY INC LUDING
. THE _SUBSCRIPT _SHIFT CHARACTER _IN THE STRING, AN EXAMPLE OF A
PROGRAM SEG MENT IN ALGOL=20 FOR DISPLAYING A SWUARE SIDE 100
__STARTING AT (200,500, _
LOGIC ARRAY A{1:201]:
Al1]e«HEADER(200,500);
AL21«VECTORELOND,D0,0) 3
e A[3)«VECTOR(0,2100,0);
Al4)e«YECTOR(=100,0,0)
AlS1eVECTOR(O0,~100,0);
: B(3,L0C(AL1), PAGE, 0,0,0);
TO ALSO PUT THF_WORD_'SQUARE' AT (200,300) WE CAN USE Rg.TO CONVERT
TO THE SCOPEF CHARACTER CONVENTIONS
Cl1ler35QUA" 3 .
Cl2l«rRE ' 3
B(n,LnC(Cl13), LOCCAL7]), 6,0,0)3
Al61«HEADER (200,300
B(3, LOC(A[6]),PAGE,0,0)3
USING THE SCoPE  aLGOL LIBRARY, ONE  DOESN'T HAVE T9 USE THIS
_ GENERALITY IN SETTIN G UP A DISPLAY. THE SAMZ DISPLAY COULD 3E
ACHIEVED BRY
LINE(200,500,300,500); .
LINE(300,500,300,400);
LINE(300,400,300,400);
LINE(200,408,300,500) ¢
atilersquarts .
Al2)e«tRE '3
B(2,L0C(Al13),2,200,300,PAGE); _

BUT WOULD BE MORE WASTEFUL, AS EACH CALL OF LINE PRODUCES A HEADER
AND VECTOR IN CREMENT WORD.




6. WRITING INTERACTIVE PROGRAMS,

_A. THE B ROUTINES

TALCL  INTERACTION ~ BETWEEN ~ PROGRAM AND TTHE T STORPES IS

ACCOMPLISHED RY USING THE R ROUTINES, THE B ROUTINES ARE ACTCESSE=D

THROUGH A SPECTIAL INTERFACING ROUTINE, THESE MECHANISMS NzED NFVER
BOTHER THE AVERAGE USER, IF HE SIMPLY USES THE CUPIES 0F THE 8

ROUTINES IN THE SCOPE SUBPROGRAM LIBRARY (SECTION 7)Y, THUS IN

~ _ALGOL~20 OR FORMULA ALGOL ONE SIMPLY WRITES:

B (ENUM, ARG1, ARG2, ARG3, ARG4, ARG5)s AND IN SPITE

B BNUM, ARG1, ARG2, ,...: BNUM IS THE NUMBER OF THE 3 ROUTINE

REOUIRED. NOT ALL ARGUMENTS ARE USED FOR ALL B R0UTINES, MOST oF

THEM HAVE TO DO WITH PASSING INFORMATION FROM THE DQOGPAW TO THE

SCOPES, RUT A FEW GO THE OTHER wWaY: F.G.,, B8, WHICH READS THE
ANALOG KNORS. IN THE DESCRIPTION OF THE B ROUTINES A361, ETC,

ARGUMENTS ARE CHANGED BY A CALL ON A B ROUTINE, AND THIS CAN LEAD

“ARE DENOTED BY RS2 E=TC. [T IS TO BE NOTED THAT THE VALU 8 0F THE

TO HAVOG; E.G., CALLING B8 WITH 7EROS FOR ARGUMENTS "4 AND 5 WILL

CAUSE THE ALGOL CONSTANT 0 TO BE REPLACED BY ANOTHER VALUE, TO

AVOTD “THIS UNE CAN USE A GLORAL B0OOLEAN VARTABLE 0UT, [F 0UT 1S
FALSE, THEN NO OUTPUT OF VALUES WILL OCCUR, AND NO OVERWRITING

WILL OCCUR. IF 0OUT TS TRUE, OUTPUT WILL OCCUR, AND, IN THIS CaSE,
ONE CAN PUT SOME DUMMY ARGUMENTS IN THE PARAMETER LIST, IF THE

COCATION OF SOME DATA IN AN ARRAY OR SCALAR IDeNTIFIER IS NEEDED,
ONE MUST USE LIRRARY INTEGER PROCEDURE LOG 1IN ALGOL JR FORML,

TTTWHIGH FINDS THE ADDRESS WHERE THE ACTUAL VALUES &RE STQRFD THUS
LOC (A (1)) IS THE ADDRESS CONTAINING THE VALUE OF aAf1)., LOC IS IN

“THE SCOPE LIBRARY FOR ALGOL OR FORML, IF YoU NEEﬁWTWEﬁLG“ATIONwOfWW“‘

A PROCEDURE ENTRY POINT OR LABEL, YOU USE THe LIBRARY INTEGER

“"PROCEDURES PRDCLOC OR LABELLOC RESPECTIVELY INTALGOL=20,  ALL THE

ARGUMENTS TO B ARE INTEGERS, IF aN ERROR 0CCURS OV CaLLING B DUE

0 T INEORRECT ARGUMENTS, B T WILL PRINT AN ERROR Mr=SSAGE AND SE T

“DESCRIPTION OF THE B ROUTINES IN SECTION 6.,  THE DETAILS OF THE

BNUM= =1, THE REASONS FOR ERRORS ARE DESCRIBED 1IN DETAIL IN THE

INTERFACE ARE GIVEN IN SECTION 10. IN ADDITION, AND ON A HIGHER

“LEVEL THAN THE B ROUTINES, TNERE“ARF“SEVE§EE“05¢”UE“SUB§§53?1MS*YN““

ALGOL, FORML AND SPITE IN THE LIBRARY FOR DOING HIGHER LFVEL

TTASKS, T FOR EXAMPLE, PROCEDURE NUM (X, Y, W) HWILL TAXE & REAL

VARIABLE N AND DISPLAY IT AT X,Y IN =-5D,3Z (OR 78.3) FORMAT, THE

'PRINTING! TO THE DISPLAY PAGE, THIS IS SIMPLY ACHIRVED JSING THE

READ IN THE USUAL WAY WITH A READ STATEMENT. AT °RESENT, A PROGRAM

~"‘F'L'J"I_'L.W”IA/Gm75"!‘\%(3]'hlf.’.'I'TI":‘Sﬁw()"f:'Alr.‘f:m.."?.OMVC‘IAI\J REWUSED_TVMREXDING'FROMvANDw*”WW"

"SCOPE LIBRARY PROCEDURES READ.PAGE AND PRINT,ON.PAGE ,4HICH ARE
EXACTLY ANALOROUS TO READ(W>) AND PRINT(CW>),  E.B. ~ 3ZAD.PASE
READS A CARD FROM THE SCOPE FACE INTO A BUFFER, WHIUH CAN THEN 38



CAN__ONLY INTERACT WITH THE SCOPES IF IT HAS BEEN SUBMITTED FROM A

sroPEs 35

SCOPE AND IF THE JOBCARD USER IS LNGGED IN ON THAT SCOPE, AT THE
_ _TERMINATION __0OF A USER PROGRAM CONTROL GOES TO 10 AND THENCE BACK

TO SCOPE MONITOR TO ALLOW IT TO UNSET ALL THE SWITCHES S=T 3Y THE
__PROGRAM, _HENCE THE USER SHOULD NOT PATCH I0.

BEFORE INTERACTLON CAN OCCUR THE PROGRAM MUST ANNOUNCE ITSFEL
BY CALLING R-1,

TO DISPLAY TEXT, ONE'S PROGRAM WILL NORVALLY SET IT UP IN

G-20 CHARAGTERS, SO ONE HAS TO CONVERT TO SCOPE CHARAJTERS AND

MOVE IT TO THE SCOPE DISPLAY REGION,

B 0 AND B 1 WILL CONVERT TEXT BETWEEN G=20 CHARACTER SET AND

SCOPE CHARACTER SET.

B 2 CONVERTS TEXT AND MOVES IT TO DISPLAY REGION IN ONE

OPERATION,

B__3 MOVES A REGION ALREADY IN SCOPE FORMAT TO THZ DISPLAY

REGION,

TO DISPLAY VECTORS, ONE MUST SET THEM UP IN A LOBIC ARRAY AND

USE B 3, ONE CAN EASILY SET UP A DESIRED LOGIC ARRAY USING
PROCEDURES HEADER, VECTOR, LINE, CURVE, ETC, 815, B16, B17, B18

ONE MUST RESERVE SPACE IN THE DISPLAY ARZA 8Y CALLING B153
THE PAGE DOES NOT NEED Tn BE ENABLED FOR THE PROGRAM TO ENTER

DISPLAY MATERIAL BUT NEEDS TO RE ENARLED FOR THE HUMAN USER TO
ENTER DISPLAY MATERIAL.

B16, B17, B18 ENABLE, DISENABLE AND DELETE A PAGE
RESPECTIVELY.

B19 APPENDS ONZ PAGE TO ANOTHER

B20 DISENABLES ALL PAGES,

_EXISTING PAGE. =

BZ AND B3 ACTUALLY APPEND NEW DISPLAY MATERIAL TO THE
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' B28 CLEARS A PAGE. B4 AND B5 PERFORM RECIPROCAL OPERATIDNS TO

B2 TAND B3 IN COPYING DISPLAY MATERIAL FROM A GIVEN PAGE INTO A
GIVEN ARRAY IN THE' USER PROGRAM. =

B4 CONVERTS ALL TEXT TO G-21 CHARACTER S=T AND [GNORES ALL
VECTORS, THE ARRAY COULLD THEN BE PRINTED OUT IN A FORMAT,

TTBS COPIES  WITHOUT "CONVERSION, A PROGRAM CAN ONLY DEDUCE
INFORMATION AROUT THE DISPLAY BY COPYING IT INTO AN ARRAY AND

SEARCHING THE AREA FOR FEATURES LIKE KEYWORDS,

86, B7, B8, B1in, 311 PROVIDE COMMUNICATION WITH THE CURSOR, ANALOG
KNOBS AND USER STATE SWITCHES,

" Be READS THE CURSOR.

a7 seTs TE cusson, ‘

7777 7BE READS THE ANALOG KNOBS AND STATE -
SWITCHES. WA B
B1i0 READS THE STATE SWITCHES ONLY,
Bi1 SETS W';l:‘l E STATE SH ITC_;EM;“. o B & :




et D

B. USER INTERRUPTS
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(1) B12,B13,822, B24 ARE FOR COMPARE INTERRUSTS, B13 DEFINES

ON_ANY CHARACTER, THIS _OCCURS IN ANY STATE OF THE SCOPE MONTTOR,

THE USER ENTRY POINT TO BE ENTERED WHEN A COMPARE INTERRUST 0GCURS

EXCEPT DURING TYPING INTO THE SCOPE MONITOR, WHICH USES A COMPARE
CHARACTER, R12 SETS COMPARE INTERRUPT ON A SPECIFIED CHARACTER FOR

A SPECIFIED PAGE, B22 RESETS THE COMPARE ROUTINE TO THE STANDARD

SQQEEWWMQNLIQR _ROUTINE,  B21 REMOVES COMPARE 0N A SPE =CIFIED

CHARACTER ON A SPECIFIED PAGE, 'B24 SETS AN ENABLED CURSOR AND
INTERRUPT ROUTINE DN A SPECIFIED CHARACTER,

(11) B14,B23 ARE FOR THE MEMORY FULL INTERRUPT. B 14 SE¥s THE

__USER __ENTRY PQINT WHICH IS ENTERED ON MEMORY ~ULL. 223 RESETS

MEMORY FULL ROUTINE TO THE STANDARD SCOPE MONITOR ROUTINE,

(I11) B25 DEFINES THF‘ USER ENTRY POINT FOR THE INTERRU®T

 BUTTONS 1-15, AFTER B25 HAS REEN EXECUTED AND PROVIDED THE SCOPE
MONITOR IS IN_USER MODE, THE INTERRUPT BUTTONS WILL GCAUSE AN

INTERRUPT IN THE USER PROGRAM AND FOR CONTROL TO BE PASSZD TO THE
SPECIFIED PROuFDURﬁ OR ENTRY POINT,

INTERRUPTING USER PROGRAMS

ALGOL PROGRAMS

IN ALGOL-20 THE ENTRY POINT OF 4 PROCEDURE OR THE LOCATION OF

A LABEL CAN 8E USEN AS THE USER INTERRUPT ENTRY POInT,  THE cobe

FOLLOWING WILL NORMALLY MAKE DECISIONS ABOUT THE COMPUTATION AND

CAN BE CALLED THE USER INTERRUPT SERVICE ROUTINE (UISRY., A SIMPLE
WAY TO DEFINE THE INTERRUPTS AND_ENTRY POINT IS:

WH LBL T3;
WH cLA 0 Ti:

AL VB«ACC;
AL B(25, Vs, F‘Tf"),

THE INTERRUPT ENTRY POINT WOULD THEN OCCUR AT THE BOTTOM OF THE
PROGRAM AND BE - :
WH T1 ENT H
AL ETC

_FROM COMPARE CHARACTERS.  THE ENTRY POINT 1S TRANSFERED TO WITH A

TRE ~INSTRUCTION SO THAT CONTROL WILL BE ON TN TH2 UISR UNLESS Tueg
FIRST INSTRUCTION AFTER THE ENTRY POINT 1S

"THIS CAN BE DONE SEPARATELY FOR INTERRUPTS FRIM THE BUTTONS AND
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WH EXR O /77776,CE}

TF YOU WISH TO RETURN TO THE INTERRUPTED COMPUTATION, YOU HAVE TO
POP THE MAIN MONITOR INTERRUPT STACK. THIS CAN Bt DONE BY

RETURNING THROUGH YOUR MARK( A PROCEDURE END IN ALGOL), SINCE THE
SCOPE MONITOR PUTS ITS OWN INTERRUPT ENTRY MARK IN THE USER

INTERRUPT ENTRY POINT, IF CONTROL HAS WANDERED AROUND BEFORE THE
DECISION TO RETURN TO THE INTERRUPTED COMPUTATION HAS BESEN MADE,

YOU MAY EFFECT THE RETURN BY RETURNING TO THE SCOPE MONITOR}
HOWEVER, THE SWITCHES WILL BE UNSET BY THE CLOCX INTERRUPTS WHILE

IN THE UISR, SO WE PROVIDE A B ROUTINE (327) TO SET UP THE
SWITCHES CORRECTLY AND RETURN CONTROL TO THE MAIN MONITOR, IF YOU

WISH To PASS CONTROL TO ANOTHER POINT IN THE PROGRAM, A GO TO

STATEMENT WILL EFFECT ALL THE STACK PUSHING REQUIRED SO THAT THE

VARIABLES ARE CORRECTLY REDEFINED.

PRINTING HAS TO BE CAREFULLY CONTROLLED IN ALGOL PROGRAMS

WHICH ALLOW INTERRUPTS, IF AN INTERRUPT OCCURS DURING PRINTING AND
THE UISR PRINTS, THEN IT IS MORE OR LESS IMPOSSIALE TO RETURN TO

THE ORIGINAL LINE OF COMPUTATION, ONE CAN SAVE THE INTERRURPT PRINT
LINE AND PRINT LINE POINTER BY

LOGIC ARRAY A(=2:1201; TEMP«1251; BUFFERSET('2RINT',A[0))}
AND RESTORE IT LATER. HOWEVER, IF THE NAME AND PRINT STATEMENTS IN

OPERATION HAVE BEEN CHANGED, ONE CANNOT RECOVER THEM, IF THE UISR
PASSES CONTROL TO ANOTHER PART OF THE PROGRAM AND NEVER AISHES T0

CONTINUE AT THE INTERRUPTED POINT, THEN THE PRINTING WILL WORK OUT
ALL  RIGHT. SOME. SAFE RULES ARE (4) DON'T PRINT OUT 1IN THE UISR,

(2) TURN OFF THE CONTROL SWITCH DURING PRINTING) BUT, ' AS
DISCUSSED, THESE ARE NOT RIGID RULES,

EXAMPLE OF INTERRUPT DEFINITION IN ALGOL

I'. USING A LABEL
BEGIN INTEGER ENPT,CSW,IN,SN,CC

WH LBL T1s
WH . cLA O Ti;

AL ENPT+«ACC?
B(25,ENPT,LOC(CSW),LOCCIN),LOC(SN),LOC(CC))}!

LOOPt <CONTINUOUS ACTIONS> 3 GO TO LOOP:

WH T1 ENT ] INTERRUPT ENTRY POINT
AL 3 . -
<ACTIONS>S a0 TO NEWACTIONS |
WH TRA 1 Tiy RETURN TO INTERRUPTED
COMPUTATION |
AL 3

END}




Il, USING A PROCEDURE

BEGIN
_LIBRARY PROGEDURE PROCLOC.

PROCEDURF UISR3
_<ACTIONS>; 60 T0 NEWACTION;

END GOES BACK T0 INTERRUPTED ACTION
____BRBtes, PROPLJc(JIQQ),LOC(FSNl_LOF(IN) LOC(SN)Y,LDC(LCe)) s

<CONTINOUS ACTIONS> ;
_END3}

FORMULA ALGOL PROGRAMS

FORMULA_ _ALGOL _COMPILES CODE _WHICH IS HEAVILY DEPENDENT ON

'RUN-TIME ROUTINES, IF ANY RUN-TIME ROUTINE IS INTERRUPTED B8Y THE
SCOPE MONITOR WHICH _THEN_ CALLS THE UISR WHICH IN TURN CALLS THE

INTERRUPTED RUN-TIME ROUTINE,THEN GLOBAL PARAMETERS(LIXE RETURN
_MARKS,INDEX REGISTERS AND TEMPS) ARE SOON FORGOTTEN, THEREZFORE THE

~ ONLY CODE WHIGCH CAN BE USED WITHOUT DRASTIC SAFEGUARDS IN THE UISR
__IN FORMULA ALGOL IS CODE WHICH DOES NOT CALL ON RUN-TIME ROUTIMES,

HOWEVER IF THE UISR AND THE CONE FOLLOWING THE CALL 0N 325 ARE
COMPLETELY LgpﬁggﬂDFNT AND DO NOT caAlLL ON THE SAME ROUTINES THEN

ONE HAS MORE FREEDOM. OPERATIONS WHICH DO NOT USE THE RUN TIMYE
ROUTINES INCLUNDE STORING AND ACCESSING OF SIMPLE VARTABRLES(3UT NOT

ARRAY ELEMENTS),AND THE OPERATIONS 4, ~,#%,/,~sv,=,1F THEN ELSE,
SIGN,ABS,ENTIER,  AND _ GO TO(LOGCAL BACKWARD TRANSFERS ONLY),

HOWEVER, WITH INTIMATE KNOWLEDGE OF FORMULA ALGOL AND A LISTING OF
ITS RUN-TIME ROUTINES , THE EXPERIENCED USER CAN BUILD HIS UISR SO

THAT IT CAN CALL ON ANYTHING, THIS WOULD PROBARLY REZ DONE 3Y
WRITING SMALL MACHINE CODE ROUTINES, CALLABLE ONLY WITH CONTROL

OFF, WHICH WOULD SAVE AND RESTORE THE CONTENTS OF A LIST oF
MACHINE LOCATIONS. THE UISR WOULD PRORABLY LOOK [IXE# THIS:

EXAMPLE 0F INTERRUPT DEFINITION IN FORMULA ALGOL

SN CDLC 0

- PROCEDURE [NTERACT; BEGIN INTEGER LOCISR:

SN CMPL 07200 ERA NC READ NEXT COYMAND REGISTER
SN CHPL gos0090000 AbD o s "NUMBER OF INTERVENING COMMANDS
SN CMPL 1330011000  STI UISR SAVE LOCATION OF UIsrR

SN CMPL 1337700001, ST1 LOCISR USED IN CALLING 875
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GO _AROQUND:
SN CMPL 0 UISR ENTRY POINT - B -
SN CMPL (0760067776 EXR 0 /77777=-513=80 )
TURN OFF CONTROL AND H 40D
SN CMPL 3770011001 TRM SAVE SAVE VARIABLES
] CODE PREFERABLY WITH CONTROL OFF B
SN CMPL 3770011002 TRM _ RESTORE RESTORZ VARIABLES -
SN CMPL 6370011000 TRE 3 UISR GO BACK TO MONITOR

AROUND: IF R(25,LOCISR,ETC) THEN PRINT(,CANT-,INTERACT);
END 1S TO INTERACT;
THE ABOVE CODFE AND PARAGRAPH ON THE INTERRUPTION OF FORMULA ALSOL
BROGRAMS 1S BY RUDY KRUTAR WHO SHOULD BE CONSULTED ON ALL:I RELATED
MATTERS, IN FORML, THE PRINT ROUTINES ARE RECURSIVE AND THEIR
VARTABLES ARE IN THE GENERAL COMMUNAL RECURSION STACK, ~ THUS, 1T
SEEMS THAT ONE CAN ONLY PRINT IF THE UISR DOES NOT PRINT, AND IF
IT ALWAYS RETURNS 70 THE INTERRUPTED COMPUTATION, ~ ON& SAOULD NOT
INTERRUPT DURING 0ALLS ON MAIN MONITOR ROUTINES, IF ONE 1S GOING
TO USE THEM IN THE UISR, AND THEN TRY TO RETURN TQ THE INTERRUPTED

COMPUTATION, :




C. INTERACTION WITH MORE THAN ONE SCOPE

4

TO INTERACT WITH A DIFFERENT SCOPE FROM THZ ONE SURMITTED

FROM, 2 PROGRAM_SIMOLY USES THE R_ROUTINES AS_USJAL, 30T IN

—SETSCOPENUM(N), 1T DOES NOT NEED TO BE SET BEFOR: EVERY CALL

ADDITION SETS THE SCOPE NUMBER BY USING ALGOL PROJCEDURE

OF A BROUTINE, JUST ONCE. .
;TﬂUSL«IQWBEADWIHEWSTATEqSWITCHESMQNWSCOPE 2, ONE PERFORMS

NSAVE«SCOPENUM; SETSCOPENUM(2); ZERO«Q: OUT«TRUE:

B(10,ZERN,STSW,DUM, DUM, DUM) ; QUT+FALSE: SETSCOPENUM(NSAVE);

NOTE WE SAVED THE NUMBER OF THE SUBMISSTON SCGPE BY USTNG -

ROUTINE SCOPENUM, SETSCOPENUM AND SCOPENUM MERELY SET AND

READ INDEX REGISTER 51.

ONE_CAN THUS DO ALL THE USUAL INTERACTIONS WITH ANY OTHER

. EXITS _UNLESS PERMISSION T0 INTERACT HAS BEEN GIVEN 3Y THE

SCOPE, HOWEVER ,THE B ROUTINE CALLS WILL ALL GIVE EZ3BR

USER AT THE SCOPE TO BE INTERACTED WITH, BY USIN3 INTERRU?T
13 IN THE PROGRAM STATE, _ .
USER INTERRUPTS FOR ANOTHER SCOPE ARE DEFINED BY USING B23,
UPON ANY USEleNTERRUPI) THE SCOPE NUMBER IS PA§S§QWIO THEQUSER
PROGRAM, . v
FINALLY.ONE CAN DISPLAY A GIVEN PAGE ON MORE THAN ONE SCOPE,
BY USING B26. THIS TAKES PARAMETER RS52,WHICH 1S THE
. BIT PATTERN AT THE END OF THE DELIMIT CONSISTING OF 4 3ITS.
FOR SCOPES 3,2,1 AND 4 RESPECTIVELY,SN CORRESPONDING TO SCOPE N,
THUS IF A PROGRAM WANTED TO DISPLAY A PAGE ON THE Sy2MISSION
SCOPE AND ANOTHER SCOPE Ne IT WOULD NO SOMETHING LIKF THIS
N1«SCOPENUM: BITPAT«2tN1v2+N: B(25,PAGE,RITPAT:N,0,0);
T OF COURSE, 1F PERMISSTON HAS NOT BEEN GIVEV) [T
WILL NOT DISPLAY, <w - ) -
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D, OVERALL CONTROL STRUCTURE,

MIGHT BE LIKE THIS.
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7. DESCRIPTION OF THE B ROUTINES,

B-1 ANNOUNCE AN ONLINE USER
PARAMETERS:  USAGE NUMBER FROM LO0G~IN
OUTPUT: R541: SCOPE NUMBER
ERROR IF: (1) _NOT SURMITIED
FROM A SCOPE
B __OR __(11) NOT LOGGED IN ,
PERMITS A PROGRAM TO INTERACT WITH SCIPE MONITOR, USZR
SHOULD NOT PATCH 10. DO NOT CALL B(=%) TWICE IN THE SAME
RUN
BO __ CONVERTS_G21 CHARACTER STRINGS PACKED
4 PER WORD INTO SCOPE STRINGS PACKED
IN.DISPLAY FORMAT I e I
PARAMETERSI  R52¢LOCATION OF FIRST
e WORD_OF_G21 TEXT,
R53e«LOCATION TO RECEIVE FIRST WORD
OF _THE CONVERTED TEXT 3,0CK,
THIS ADDRESS MUST BE IV USER CORE,
, R54«NUMBER OF CHARACTERS TO COMNVERT,
QUTPUT ¢ NONE.
ERROR_I1F:  R53 OUT OF BOUNDS, o
B1  CONVERTS SCOPE CHARACTER STRINGS
PACKED IN ODISPLAY FORMAT INTO G21
CHARACTERS PACKED 4 PER _WORD, B
PARAMETERS!  R52«BASE OF SCOPE STRING.
B R53«LOCATION TO RECEIVE FIRST
WORD OF THE G21 STRING,
THIS ADDRESS MUST BE IV
USER CORE.
e R54«LENGTH OF SCOPE STRING
IN WORDS,
ouTpUT:  NONE , .
ERROR IF: R53 OUT OF BOUNDS,
B2  CONVERT TEXT AND APPEND TO PAGE

N AT POSITION (X,Y),

PARAMETERSEt  R52«RASE OF G241 TEXT
_PACKED FOR 4 PER WORD.

"R53«LENGTH OF TEXT IN WORDS,

R54«X
RE5«Y
 R56«PAGE NUMRER, o )
QUTPUT ¢ NONE
“ERROR 1F: (1) PAGE ALREADY FULL

(I1) STRING TOO LONG, S
DISPLAYS TEXT ON SCOPE FACE,  ONE MUST HAVE REQUESTED

AVAILUABLE SPACE FOR THE PAGE IN QUESTION IN ADVANCE OF
CALLING B2,
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B3

APPEND A LOGIC BLOCK OF
(ALREADY CONVERTED) DISPLAY

MATERTAL TO PAGE N.
PARAMETERS:  R52+BASE OF BLOCK

TO BE MOVED.,
R53«PAGE NUMRER,

OUTPUT NONE .
ERROR IFt -~ (I) NO STORE IN PAGE.
0R (1T ATTEMPT TO OVERLAY
A DELIMIT,

MOVES A BLOCK OF SCOPE COMMANDS INTJ THR H-MODULE AND
APPENDS IT TO AN EXISTING PAGE,  CURRENTLY IT ONLY TESTS

FOR DELTIMITS AND CYCLESs OTHER ILLEGAL CONSTRUCTIONS ARE
NOT TESTED FORy THUS, THE DISPLAY SHOJLD BE WELL' FORMED

T TTTAND SHOULD INCLUDE A STORE,

54 MOVE PAGE N 70 USER CORE, CONVERTING
ALL SCOPE CHARACTERS,
PARAMETERS!  R52+PAGE NUMRER,
R53«LOCATION IN USER CORE TO
RECEIVE CONVERTED TEXT,
,,,, OUTPUT NONE.
ERROR 1F 1 (1) R53 OUT OF BOUNDS,
(11) PAGE HAS NO BLOCKS,
TEXT 15 ENTERED INTO USER MEMORY, VOTE THAT ONLY G21
CHARACTERS ARE CONVERTED AND ALL ELSE IS IGNORZD IN THE
GONVERSION PROCESS.  NON-G21 CHARACTERS ARE CONVERTED TO
BLANKS AND VECTORS ARE SKIPPED,
B5 MOVE A PAGE TO USER CORE
WITHOUT CONVERSTON.,
PARAMETERS)  R52«PAGE NUMBER,
R53«L0CATION IN USER CORE .
TO WHICH THE RLOCK
N ~~wILL BE ™MOVED.
OUTPUT: NONE .
ERROR IF¢ (17 R53 OUT OF BOUNDS,
_ ~_nR__ (I1I) PAGE HAS NO BLOCKS.
EVERYTHING FOLLOWING THE DELIMIT TS MOVED TO USER COREZ,
.~ BF PREPARED TO ACCEPT THE FULL PABE.
B6  READ THE CURSOR,
PARAMETERSt  NONE
OUTPUT R52eX
o OuTRUTE R o ]
~ THE POSITION OF THE CURSOR IS OBTAINED FROM THE POSITION
WORD IN THE H-MODULE, ’ i T
B7  SET THE CURSOR,

_PARAMETERS:  R52eX




R53wy

QUTPUT ¢ NONE.
o THE _POSITION HWORD 1S CGCHANGED SO _THat THE CURSOR IS

REPOSITIONED AT (X,Y).

B8 READ THE ANALOG KNOBS,

PARAMETERS: _ NONE,_

OUTPUT ¢ R52«KNOR 1

' R53ekNOS 2

R54«USER STATE SWITCHES

o L v .. BIT PATTERN. _ e
R55«ALT(1) OR NORMAL(0) MODE,

GETS __THE POSITIONS OF THE ANALOG KNOBS FROM THE POSITION

- WORD IN THE H-MODULE,

89 NOT YET SPECIFIED,

B10 READ THE STATE SWITCHES.
PARAMETERS ! R52«ALT (1) OR_NORMAL (1) MODE,

oUTRPUT R53«STATE WORD,

B11 SET THE STATE SWITCHES,
PARAMETERS R52«DESIRED SETTING
, OF STATE WORD,
OUTPUT: NONE-,

LOADS R52 INTO THE STATE WORD.

B12 SET COMPARE ON GHARACTER
ON_PAGE N._
PARAMETERS:  R54«CHARACTER TO

COMPARE ON.

R55¢PAGE NUMRER,

QUTPUT: NONE. R
ERROR 1F: (I) ILLEGAL PAGE NUM3ER
. tIl> NO ROOM LEFT ON PAGS e
~ OR (II11) DELIMIT FOLLOWS STORE,

CREATES A__COMPARE COMMAND FOR THE SUPPLIZD SCOPE

CHARACTER,E.G.RETURN WOULD BE B8R75, AND INSEATS IT TN
PAGE N IMMEDIATELY FOLLOWING THE DELIMIT,  THZ PROGRAM
SHOULN DEFINE THE COMPARE ROUTINE BEFORSHAND,

B13 SET COMP&RE ROUTINE, 7
PARAMETERS:  R55«COMPARE CHARACTER LOCATION FOR VALUE

R56«ADDRESS OF
R USER ROUTINE,
OUTPUT NONE,

3 __ERROR IF: R56 OUT OF BOUNDS, B
SETS USER ROUTINE TO BE EXECUTED WHEN A COMPARE INTERRUPT ~
OCCURS.  NOTE THAT THE ROUTINE MAY 3F EXECUTED AT ANY

TIME,
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B14 SET MEMORY FULL ROUTINE,
PARAMETERS:! R56«ADDRESS OR USER

o _ ROUTINE.
QUTPUT NONE , R
ERROR 1F: R56 OUT OF BOUNDS,

SETS ~ USER ROUTINE TO BE EXECUTED WHEN A MEMORY FULL
INTERRUPT IS GENERATED.,  NOTE THAT THIS ROUTINE MAY BE
EXECUTED AT ANY TIME,
B15 GET N RLOCKS FOR PAGE M,

PARAMETERS! R52«PAGE NUMRER
R53«NUMBER OF BLOCKS

OUTPUT ¢ NONE,
FRROR 1F: ILLEGAL PAGE NUMBER,
SAME TASK AS ON MANAGEMENT PAGE,

B16 ENABLE PAGE N.
PARAMETERS! RS2«PAGE NUMZER,
QUTPUT: NONE .
ERROR 1Ft ILLEGAL PAGE NUMBRER.

B17 DISENABLE PAGE N -
PARAMETERS! R52«PAGE NUMBER.
OUTPUT: NONE .
ERROR 1F3 ILLEGAL PAGE NUMBER.

B1i8 DELETF PAGE N,
PARAMETERS! R52€PAGE NUMBER
QUTPUT: NONE .
ERROR IF: ILLEGAL PAGE NUMBER., ,
SAME AS TASK IN OPTION STATE. PAGE IS RETURNED TO
AVAILABLE SPACE AND INFORMATION IS LOST. '

B19 APPEND PAGE N TO PAGE M.
PARAMETERS! R52«PAGE NUMRER N,
mwﬂwﬁ’mﬁm_~5§§f?AGE NUMRBRER M,
DUTPUT: NONE., '
ERROR 1IF: ILLEGAL PAGE NUMBER.

SAME TASK AS IN OPTION STATE.

850 DISENABLE ALL INPUT FROM THIS

scopPE. o
PARAMETERS! NONE, o
OUTPUT ¢ NONE

DISENABLES ALL PAGES FOR THE GIVEN SCOPE,

B21 REMOVE COMPARE ON CHARACTER
__ON PAGE N.
PARAMETERS! R54«CHARACTER TO
~__COMPARE ON,
R55«PAGFE NUMBER,
~oyrtput:  NONE.




ERROR 1F: ILLEGAL PAGE NUMBER,

SEARCHES THE PAGE FOR AN OCCURENCE OF A COMPARE COMMAND

STORE COMMAND,

B22

RESET COMPARE ROUTINE, -
PARAMETERS: _NONE.

_RESET MEMORY FULL ROUTINE,

OQWIHEWSBECLFIFDWCHARACTERWANDHIEMFQUNDnMCQNVERISWII“TOWA m

OQUTPUT: NONE,

_RESETS THE STANDARD MONITOR

ROUTINE FOR THE COMPARE ROUTINE.

PARAMETERS:  NONE,
QUTRUT: NONE .

RESETS THE STANDARD MONITOR ROUTINE FOR THE MEMDRY FULL

ROUTINE,

B24

SET_ENABLED CURSOR AND INTERRUPT

ON CHARACTER. RUPT
PARAMETERS: R52eY

R53«Y
RH4«CHARACTER FOR_COMPARE,

R55«PAGE NUMRER,

_R56+«COMPARE ROUTINE,

OUTPUT:  NONE. -
ERROR 1F: (1) ILLEGAL PAGE NUMBER

(I1) NO ROOM LFFT ON PAGE,

. AIL1)  DELIMIT FOLLOWS STORE,

"OR  (IV) R56 QUT OF ROUNDS.
THIS ROUTINE DIRECTLY CALLS BR7, Bi12,

2313, AND 3156, IT

ENABLES THE PAGE, POSITIONS THE CURSOR AT (X, Y), SETS A

COMPARE __ON _THE SPECIFIED CHARACTED AND SETS THE COMPARE

ROUTINE, ~ TO OBTAIN THE CHARACTER WHICH CAUSED THE
CALLED,PASSING = THE

INTERRUPT,B13  SHOULD __RE__ ALSO

IDENTIFIER IN WHICH THIS INFORMATION SHAULD BE PUT. ALSO

TO OBTAIN THE SCOPENUMBER,AND TO USE A CONTROL SAITCH,B25

SHOULD RE CALLED AS WELL.

BZ5

DEFINE USER INTERRUPTS,
PARAMETERS:  R52«USER ENTRY POINT.,

RE3«USER CONTROL SWITCH,
_RB4«INTERRUPT NUMBER.

R55SCOPE NUMBER.
R56+«COMPARE CHARACTER,

OUTPUT: NONE,
~ERROR I1F: ~ USER ENTRY POINT DOES

NOT LIE IN USER CORE, - _ -
IN USER MNDE, CONTROL IS PASSED TO THE USER ENTRY POINT,

~ AND THE INTERRUPT NUMBER, THF SCOPE NUMBER OF THE SCO°E
WHICH INTFRRUPTED, AND THE COMPARE CHARAGTER, IF THIS

APPLIES S RE B e AT LQuPARE CAARACTER, P THIS
IN THE USER PROGRAM, THESE LOCATIONS ARZ DECLARED IN RS54,

"
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R55, R56 WHEN USING B25. THE USER CONTROL SWITCH ALLOWS

THE USER PROGRAM TO DECLARE ITSELF INTERRUPTABLF AS
DESIRED, IF 1T IS NOT EQUAL TO ZERO WHEN THE INTERRUPT

ZEROQ. A SECOND INTERRUPT DURING THIS TIME WILL GIVE

MULTIPLE INTERRUPT ERROR AND BE ]GNORED, BUT THE FIRST

“OCCURS, THE SCOPE MONITOR DOES NOT PASS CONTROL 3UT KFEPS
LOOKING ONCE A SECOND UNTIL THE VALUZ OF THE SWITCH 18

ONE WILL STILL BE PROCESSED CORRECTLY.

B26 SET CRT FIELD ON PAGE N, B
PARAMETERS! R52€eN
 RB3eBITS FOR
T FIELE: e
OUTPUT NONE.,
THIS ROUTINE ALLOWS THE USER PROGRAM TO DISPLAY ON MORE
THAN ONE SCOPE. THE T22 TABLE IN THE SCOPE MONITOR HAS
BIT PATTERNS FOR EACH SCOPE INDICATING THAT THE HUMAN HAS
ALLOWED INTERACTION WITH PROGRAMS FROM OTHER SCOPES, THE
NORMAL ENTRIES ARE $1, $2, AND %3, RESPZCTIVELY, J¥ SCOPE
2 ALLOWED INTERACTION WITH PROGRAM “ROM scopPs 1, ITS
ENTRY WOULD B8E CHANGED TO %1 + $2, THE USEX PROGRAM
INpDICATES_ ITS DESIRE TO DISPLAY IN BOTH SCOPES USING B26
AND PASSING THE LIST PATTERN $1 «+3%2, THE “USER PROGRAM CAN
ONLY DISPLAY ON THOSE SCOPES FOR WHICH PERMISSION HAS
BEEN GIVEN, SINCE THE BIT PATTERN IS ZXTRACTED WITH THE
ENTRY IN THE T22 TABLE, THE EXTRACTED PATTERN BEC OMES THE
CRT FIELD OF THE DELIMIT OF SURSEQUENTLY PRODUCED DISPLAY
PAGES, .
B27 RETURN TO INTERRUPTED COMPUTATION,
PARAMETERS! NONE.
OUTPUT NONE,
USE TN THE USER INTERRUPT SERVICE ROUTINE- TO CONTINUE THE
INTERRUPTED COMPUTATION, IF YOU WISH TO CHANGE TO A
DIFFERENT LINE OF COMPUTATION, USE A GO TO STATEMENT, -
B28 CLEAR A PAGE. -

PARAMETERS:  R52¢PAGE NUMBER.
GUTPUT: “NONE,
ERROR IF: ILLEGAL PAGE NUMBER.

TNSERTS A STORE COMMAND AFTER THE DELIMIT ON PAGE N, NOTE

THAT ATTEMPTING TO CLEAR A PAGE OF ZERD LENGTH WILL 7ERQ

A DELIMIT aND PERHAPS DESTROY INFORMATION,

“UTHE FOLLOWING ARE NOT YET IMPLEMENTED

MOVE PAGE N TO FILE M.

PARAMETERS! R52eN
R53eM
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OUTPUT : NONE.,
B30 MOVE LONGIC BLOCK BASE N LFNGTH
. L TO0-FILE M. . — I
DARAMFTERS' R52e«N T T
_ __R53«L .
R54eM -
QUTPUT: NONE
BS1 MOVE FILE M TO PAGE N,
e PARAMETERS! . R52¢M . ] B} i
. R53eN B
QuUTPUT: NONE, e
B32 _MOVE FILE M TO LOCATION N,
PARAMETERS: R52«M
__RBSenN . e L o
OUTPUT s NONE,
,Aw_mﬁéé_%READnleAwi:DlﬁiImlMIEﬁER i
AT [X, Y1,
ERROR 1F: [LLEGAL PAGE NUMBER,
PARAMETERS: R52¢X
e ' R53¢Y
B34 READ IN A STRING OF CHARACTERS
AT (X.,Y],
PARAMETERS ! R52eX
RB3eY
B40 GETS SCOPE MAN NUMBER,
GIVEN G-20 MAN NUMBER,
PARAMETERS:! R52«G~20 MAN NUMRER,
QUTPUTS: R53«SCOPE MAN NUMRER,
B41 GET SCOPE MONITOR SyMgOL N,
PARAMETERS! R52eN
_____ B QUTPUTS: RE3«VALUE OF SCOPE ) B 7 o

MONITOR SYMROL.

N=_ 1 U35, FETCH A MODULE .
2 T80, PAGE ADDRESS TABLE
3 U29, RELEASE A MODULE B
4 U5,  PUSH THE STACK
5 U6, POP THE STACK
6 Ui7, TEXIT
7 T15, _CONVERSION TABLES FROM
G-20 » SCOPE CHARACTERS
e 8 T31, SCOPE MONITOR TIME USED TonAY
9 Y6,  TRAQE
) . 10 Y105, TRACE BREAKPOINTS

11 Y72, TRACE TARLES

12 T74, 1SR RETURN POINT
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OUT«FALSES

ADDR«T80~1+SCOPENUM+3#PAGE;




ERROR NUMBERS,

THE SCOPE MONITOR PASSES AN INTEGER IN THE ACCUVULETOR
WHICH 1S THE LOCATION IN THE SCOPE MONITOR WHERE THE ERROR

WAS DETECTED. THE FOLLOWING TABLE RELATES THESE INTEGERS
TO _THEIR MEANINGS,

1.E. NOT IN /160000,/1777771,

ERROR NO BROUTINE MEANING
1 -1 INTERACTION UNACCEPTABLE,EITHER
__(A)REMOTE FROM WHICH JOB WAS S
SUBMITTED IS NOT
A_SCOPE 1:E. NOT IN (5,7),
OR(B)MANNUMBER OF USZR LOGGED IN
~=MANNUMBER -
UN JOB CARD OF PROGRAM,
167003 SEVERAL PROGRAM_ATTEMPTING T2 INTERACT
WITH A SCOPE FOR WHICH PERMISSION
HAS NOT REEN GIVEN.
167014 BROUTINE WITH THIS NUMBER
] DOESN'T EXIST.
167145 2 PAGE DOESN'T EXIST
. 167164 2 NO ROOM LEFT ON PAGE
167211 3 NOT ENDUGH SPACE,
167355 12 EITHER(A) NO PAGE EXISTS
OR(B)NO STORE COMMAND FOUND 0N PAGE
- OR(C) A DELIMIT IMMEDIATELY FOLLOWS
THE STORE(PAGE FULL)
167446 17 OR 18 PAGE NO. NOT IN[1,4],
171365 SEVERAL PAGE NO.NOT IN (1,4].
171372 SEVERAL PAGE DOESN'T EXIST.
171402 SEVERAL LOCATION GIVEN IS NOT IN USER CORE
1.E. NOT IN [/10000,/73000).
171406 SEVERAL LOCATION GIVEN IS NOT IN UPPER CORE




~ ScOPES 52

8. SUBPROGRAM LIBRARY.

'”WE“AHKVEWMENE?”JUéfméfKRTED‘T6“SETVUFWTHYS 1BRARY., [ISTINGS
ﬁWWEA&“EEWQBIAINEDWEBQﬁ,IHEWRE§EECI!VEHANDAilkﬁﬁy“1§SERNCR§§£§112w”‘_WM,
ALGOL SUBPROGRAMS FILE 32/P3

FORMULA ALGOL SUBPROGRAMS FILZ 31/P3

SPITE SUBPROGRAMS FILE 33/P3

,W‘,WWMWABRQ§EQ!EE§ML§%APQQEMEEEWEEBM#WTHE,EEQPE;AEGQk;L!SRA?!wCAN NOW
BE USEL AS AN QUTER BLOCK TO ANY ALGOL PROGRAM, YOU NEED AN EXTRA
END,OF CODURSE, THESE PROCEDURES WERE WRITTEN 3Y RUDY KRUTAR,JIM

KING, ALAN BOND AND DAVE VAVRA, THE LIBRARY 1S CURRENTLY BFING
MAINTAINED AND EXTENDED BY RUSSELL MODORE,TO WHOM SUGGESTIONS AND

QUERTES SHOULD BE DIRECTED.

1, INTEGER PROCEDURE LOC(N)s INTEGER N3 GIVES THE ADDRESS
WHERE THE VALUE OF AN TDENTIFIER 1§ STORED, FOR ARRAYS, LOC (Af11)
WILL GIVE THE 1ST WORD OF THE ARRAY.

WMMMW”?T"”MEOGf@fﬁ?OCEDUPEﬂDECﬂL”(NUMBE?YFMTNTEGEQWNUﬁBEWT”ﬁETSWT?E““Ww'“‘
DECIMAL G-20 CHARACTERS FOR THE VALUE OF NUMBER AND PACKS THEM 1IN

DECML .,

3. BOOLEAN PROCEDURE B(BNUM, 8592, B53, B54, B35, B36) VALUE

T UBNUMT INTEGER BNUM. B52, 853, RS54, R55, B561 CALLS B-ROUTINE
NUMBER BNUM, 0N ERROR EXIT, B IS TRUE, NORMAL EX1T FALSE, HENCE,

[FB( 5 THEN G0 TO EXIT: WILL CALL THE B ROUTINE,

4. AN ALTERNATIVE VERSION OF 8, WHICH HAS BLOBAL 300LEAN
VARTABLES OUT AND PR, IF OUT IS TRUE PARAMETERS ARE OUTPUT, IF PR
IS TRUE, THE VALUES OF PARAMETERS aND NATURE OF =xIT ARE PRINTED,

5T PROGEDURE BA(BNUM,ETC) IS A PROCEDURE RATHER THAN A
_FUNCTION AND CALLS ON 8.

67 LOGTE  PROCEDURE HEADER €X,Yy: VALUE ¥SYT INTEGER X, Ys
 COMPUTES A HEADER TNSTRUCTION AT X,Y. _NOTE THAT X,Y MUST LIE IN
(0, 10231, A

7 LOGlc PROCEDURE VECTOR (X,Y,SG)j VALUE X,Y,8G3 INTEGER

X)Y; LOGTEWSG?wﬁbﬁﬁUTE§MX”VEdTOR”STQTNGWEEEMENY"WTTﬁ”ﬁY”= X, DY =
Y. SG = 0 USUALLY, SG = 2 FLAGBS THE VECTOR SO THAT IT WILL BLINK



OR _INTENSIFY ACCORDING TO THE SETTING OF STATE SWITCHES,
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8. LOGIc PROCEDURE CHARAC (G, §G, 133

PRODUCES _A_SCOPE CHARACTER IN A WORD IN POSITION = 1,

CINTEGER C Se,I;
QR 3.

SG IS THE TAG FIELD, SO SG = 2 GIVES BLINKING AND INTENSIFICATION,
C_IS THE SCOPE _CHARACTER NUMBER_AS GIVEN IN THE DUATSE MANUAL.

10, PROCEDURE CHARACTER (X, Y, CY; INTEGER

Xs

LOSICs

9, LOGIC PROCEDURE CHARSTR (€1, €2, €3, SGi, $6%2, 53373

PUTS

A CHARACTER ON THE SCREEN AT POINT X, Y.

c

18

SCOPE

CHARACTER:STRLNGW-HQRQ,AENOBIALNEQWBXwgﬁlNQ,EHARAQ“QRMCﬂA?STEL,_KLMh_

CaN ALS0 BE 0BTAINED BY

CeBL2 _+ ARN # 43 WHERE N_IS THE SCOPE CHARACTER NUMBER FROM

THE QUATSE MaNUAL. CHARACTER HAS ONE CHARACTER PER WORD AND A

SEPARATE HEADER FOQOR

SPACE, G-20 CHARACTERS ARE BEST PUT ON THE SCREZN USING 32,

EACH CHARACTER, AND 1S, THEREFORE, WASTEFUL OF

11. ___PROCEDURE NUM(X, Y, N); VALUE N; INTZGER X, VY;

REAL N;

TAKES 4 REAL NUMBER N, FINDS DECIMAL CHARACTER FORM,

ON _THE SCREEN AT X,Y IN -5D.37 FORMAT.

AND

PUTS IT

12, PROCEDURE LINE (X1, Y1, %2, ¥Y2): INTEGZR X1, Yi, X3, Y23
PUTS A LINE FROM (X1, Y1) TO (X2, Y2), WITH A SEPARATE HEADER.

- 13, PROCEDURS GENERATE (X, Y, T, DT, MORNY3 VALUE DT, NORY:
REAL X, Y, T, DT, NORM: GENFRATES A CURVE WITH PARAMETER T WHOSE

X, Y ARE GIVEN 3Y EXPRESSION INVOLVING T WHEN ACTUALLY CALLING

GENERATE. THUS

GENERATE(A # SIN(T), B # COS(T),T,DT,NORM):

WILL PLOT AN ELLIPSE,

IT DOES IT BY LINE SEGMENTS, AND 1T CA_EULATES THESE FOR

IS NORM IN RELATION TO THE VALUES OF X, Y.

INTERVALS IN T OF DT, IT ASSUMES A SQUARE SCREENVWHPSEHL}NEIRWS[ZE_W

14, _CURVE (X, Y, T, DT, TA, TB): INTEGER X, Y: REAL T, DT,

TA, TB3 PLOTS FROM TA TO T8,




15, INTEGER PROCEDURE SCALEX (X)3 REAL X!

~ [NTEGER PROCEDURE SCALEY “(Y)3; REAL YJ THESE ALLOW EASY

SCALING, — GLOBAL VARIARLES XA, XB, YA, WYBgﬂﬂSXA.ﬁSXB.WSXALVSYB
INDICATE THAT THE PART OF THE SCREEN USED WILL BE FROM SXA TO SXR
AND SY# TO SYB, WHERE THESE LI1E IN (0, 10231, AND THAT THIS WILL

T CORRESPOND TO VALUES XA, Y8, YA, RY IN THE REST 0F THE
_COMPUTATION, THUS -~

___SCREEN AT POINT X, Y IN THE USERS SCALE.

”‘"”mﬁﬁKﬁKETE§“785KEEXmTYS,‘SCALEY’(YSIC57"PUTS*K”CHAﬁKCTEﬁ”ONMTHE”””“”“ﬁ'“

"“wfﬁéﬁéﬂmiﬁéwwlﬂmwﬁﬁuIVﬁ[ENT”MSETmefﬂwPROCEﬁDQES”WTKKTNG~”ﬁEKIw#WmW'W

ARGUMENTS FOR PE

“DESIGNATED BY AN ADDED 1 ON THE NAME, TUTHUS,  CHARACTERL, NUM1,
LINE1, CURVE1, ETC.

POSITION AND USING SCALE X AND SCALE Y, THESE ARE

LENGTH 1 BLOCK) INTO THE READ BUFFER RRUFF PACK=D 1 CHARACTER PER

“WORD  ,S0 1T 1S LIKE A NORMAL CARﬁ'REAﬁf"W'YOU”i&Y“THEN"?EKD’FROM“”WM

REUFF USING AL THE NORMAL FORMATTING POWER OF ALGOL.

'##WEETW”WQEEﬁTﬁKEEYNTRgUFFYT“'RENDSWMTHE”*CONTENTS“OFﬁﬁfGE*NTMEY*W_W“

,mﬁ?EEEEEWWEEUEEWMAETERMMNOBﬁAk4Ak995}PﬁkﬁllEGWLWHHJCH,EAN BZ AITH OR
WITHOUT <E> OR <W>) ONTO PAGE N AT X, Y. THUS THE FULL GENERALITY
OF ALGOL I/0 1S AVATLABLE FOR COMMUNICATION WITH THE SCOPES,

“57:”“ﬁRTNTfﬁﬂ”PKEE(NTWBUf?IY;YWTﬂmﬁﬂTS”THE"CONTENTS“UT4pﬁTVT”M'

 THAT FURTHER CALLS OF B ROUTINES APPLY To THIS SCOPE,  THEY OF
COURSE GIVE AN
THE SCOPE.

ERROR IF PERMISSION HAS NOT BEEN GIVEN MANUALLY AT

”WWEPTWWWSETECDPENUN(NTT““TNTEGEPWNEWMSETS"SCO5E#NUMBEP”TUWMTMSUHWW”

¢ " INTEGER ~PROGEDURE ~SCOPENUM; ~GIVES THE 'SCOPE NUMRER
CURRENTLY SELECTED, 1T SHOULD CNOT _RE CO#FUSED WITH THE SCOPE

" NUMBER PASSED UPON INTERRUPT.

20, BUTTIN(ENPT,CNTRLSW,INTNUM,SCOPNUW'PAGEIN,QAGEDUT)3

'”TNTEGER“AQGOMENTSI“‘DEFxNes“BuTTON'INTERRUPTs;DISPLAYs”fIﬂTERQUPTQ”””"

NOW DEFINED' ON PLAGEOUT AND CONTINUES COMPUTING. ON INTERRUPT, IT
- PASSES CONTROL Tn ENPT, WHICH CAN RE A CLOSED PROCEDURE OR A
4_4LARELquMJIW.EUTSFlNTERRUPT,NUﬁBER ... ON PAGEOUT UPON INTEIRUPT.
O GNTRLSHEO TNHIRITS INTERRUPTS, INTNUM 18§ THE NUMRER OF THE 3UTTON
INTERRUPTING AND SCOPNUM IS THE NUMBER OF THE SCOPE INTERRUPTING.,
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21, COMIN(ENPT,CNTRLSW.SCOPNUM.CHAR,PAGEIN.PAGEOUT;CH)3 SETS

COMPARE  INTERRUPT ON CHARACTER CHAR ON PAGE PAGEIN. SIMILAR TO
BUTTIN. . ON__INTERRUPT, THE CHARACTER WHICH CAUSED THE INTERRUPT

WILL BE FOUND IN INENTIFIER WHOSE LOCATION IS CH,

NOTE THAT' CONTIGUOUS DECLARATION OF SCALARS IN FORML GIVES

ALLOCATIONS IN SUCCESSIVE WORDS, WHEREAS 1IN ALGOL IT GIVES

CONTIGUOUS _LOCATIONS BUT IN THE REVERSE ORDER TO THE ORDER oF

DECLARATION,

_THUS, LOGIC D1, D2, D3; DUMPS (3, D33} PRINTS: THE CONTENTS OF

D3, D2 AND D1.




T MAGRO BE XX L, XX2, XX 3, XX4,XX5, XX65 CALLS INTRRFACE ROUTINE
EXPECTS ALL ARGUMENTS TO BE CONSTANTS, 1.E., FIXED AS ASSEMBLY

~Io.
TIME,

2. MACRO BV XX1, XX2, XX3, XX4, XX5, XX6, EXPECTS XX1 70 3E
CONSTANT AND XX2 ... XX6 TO BE VARIARLES, 1.E,, 35 LOCATIONS WHICH
 CONTAIN THE DESIRED ARGUMENTS, . . .

3. {0 THE INTERFACE ROUTINE,

4, THERE IS A VARIANT ON B WHICH PUTS A MZSSAGE ON THE G-20

TY'iS'i":'WR).TEEM)'\"S"k“ffu'émfb“R“‘TF~8E§7r{':"r41(5D"u'l;f—fﬁ"f't)wé'E'-‘.VSw'I"‘l‘C”H’E‘D”TWI'F'”TT’“'IS'Z\J""_T“.“"w

5. SOME MAGROS TO EASILY GENEPATE SCOPE DISPLAY MATERIAL

" HEADR, VEC, CWD, STOR.
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9. USER SUBSYSTEMS.

AN - INTERACTIVE PROGRAM ON THE G~20 IS INEFFICIENT IN 17S USE
OF COMPUTER TIME IN THAT IT OFTEN IS IN A LOOP WAITING FOR THE

HUMAN TO TELL' IT WHAT TO DO NEXT, ALSO THE: PROGRAM MUST WAIT IN
THE QUEUE BEFORE 1T CAN BE INITIATED, THE PAUSE SYSTEM IS USEFUL

FOR GETTING SHORT BURSTS OF USER PROGRAM,

IN IMPLEMENTING A TIME: SHARING SWAPPING SYSTEM FOR THE SCOPE

MONITOR, IT WAS FOUND EASY TO ALLOW ANY USER TO WRITE SUBPROGRAMS
OF RELOCATABLE REENTRANT ASSEMBLY CODE WHICH ARE ORGANIZED BY THE

SCOPE MONITOR, SWAPPED IN. AN OUT AS REQUIRED AND AS SPACE PERMITS,
RELOCATED IN CORE AND LINKED TOGETHER DYNAMICALLY IN A SIMPLE WAY.

THERE IS ALSO AN AUXILIARY MACRO SYSTEM WHICH ALLDWS THE
CONVERSION OF ORDINARY ASSEMBLY CODE INTO THE REQUIRED REENTRANT

RELOCATABLE MOPDULAR FORM. IT TURNS OUT THAT ANY MODULE OF ANY. USER
CAN__CALL ANY MODULE OF ANY OTHER IN AS VIOLENTLY A RECURSIVE WAY

AS REQUIRED, AND THAT ONLY ONE COPY OF ANY MODULE [S IN CORE EVEN
IF_CALLED BY SUBSYSTEMS FROM ALL THREE SCOPES AT ONCE,

TO CONVERT CODE TO MODULAR FORM, ONE USES THE MACROS AND.
ROUTINES ON USER CR38AB14, FILE 34, THEN ONE BREAKS THE: CODE AS

FOLLOWS:
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LAYQUT EXAMPLE
FILE 34 PACKAGE , USER CR3BAB14: FILE 34/P3 INSERT §
NON RELOCATABLE (GLOBAL) SYMBOL
DECLARATIONS LBL TON}
BEGIN BEGIN
RELOCATABLFE (L.NnCAL) SYMRBROL
DECLARATJIONS LBL E203
ENTRY POINT DECLARATTONS ENPT 1, El
ENPT 2, E2
(REENTRANT) CODE E1l ENT
, PUSH 51
CLA 0 1¢
STL 2:50
TRHM £
EXIT
OR NONKREENTRANT E2 ENT
' TRM £4
TRA 1 E1
EXTERNAL IDENTIFICATIONS TO E3 ISMOD 41, 5, 'AB14:
ENTRY POINTS OF OTHER MODULES E4 ISMOD 2, 7, 'ADOJI:

E.G, E3 IS ENTRY POINT 1 OF
MODULE 5 OF USER AB14

END | END
STORE STORE 6, 'AB143

STORES THE GENERATED MODULE, E.G.,
AS MODULE 6 OF USER AB14

| THE PUSH MAGRO DECLARES STACK VARTABLES, E,8., PUSH 5
DECLARES 5 VARIABLES AND PUSHES THE STACK, ONE THEN USES THESE

VARTABLES WITH THE POINTER IN REGISTER 50.
THUS CLA 2,50 CLEAR AND ADD SECOND

STACK VARIABLE.
STI 3,50 PUT IN THIRD STACK

VARTABLE, :
PUSH MUST IMMEDIATELY FOLLOW THE ACTUAL ENTRY POINT (TO ALLOW THE

VARK T0 BE STACKEDY. A REENTRANT ROUTINE DOES NOT EXIT THROUGH ITS
MARK BUT THROUGH THE STACKED MARK USING POP N, WHERE N IS THE

NUMBER OF STACK VARIABLES IN THE ROUTINE, TO EXIT BACK TO THE
SCOPE MONJTOR USE EXIT. THE STACKING, INCLUDING STACKING THE MARK

INTO 1, 50 (WHICH SHOULD THEREFORE NOT BE USED 3UT ALWAYS ALLOWZD
FOR) AND PUSHING, POPPING, ERROR RECOVERY 1§ ALL DONE BY THZ SCOPE

MONITOR,

STACKED VARIABLES HAVE TO BE USED TO <EEP THE VALUES OF

VARTABLES NEEDED DURING RECURSIVE CALLS OR ANY TIME. THE CODE MAY
HAVE TO WAIT. Tn SWAP IN ANOTHER MODULE ONE HAS TO WAIT FOR THE

DIsC, S0 STACKED VARTABLES HAVE TO BF USED FOR ANY VALUES, SET
BEFORE ANY TRM, WHICH ARE REFERRED TO AGAIN AFTER THE RETURN
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THROUGH THE MARK, TMIS 1S5 BECAUSE ANOTHER USER MAY ENTER THE SAME

CODE DURING THE WAIT. ONE CAN HAVE MODULES OF REGULAR CODE BUT IT
CANNOT CALL ITSELF RECURSIVELY, AND CANNOT BE SHARED BY ANY OTHER

SYSTEM. NOTE THAT EACH - USER HAS HIS OWN NAMES FOR ALL HIS
IDENTIFIERS, HAVING CREATED THE SUBSYSTEM, 1T CAN BE LOADED FROM

THE PROGRAM STATE, MODULES WILL NORMALLY BE MARKED AS DISPENSIBLE
AFTER USE, AND ARE LIKELY TO BE SWAPPED OUT IF: THE SPACE 1S NEEDED

FOR SOMETHING ELSE) HOWEVER, THE USER CAN MARK ANY MODULE AS
'"RETAINED! WITH AN INTERRUPT ON THE PROGRAM PAGE, HE CAN 'RELEASE!

ALSO., LOADING A MODULE AUTOMATICALLY RETAINS IT, OR ONE CAN SIMPLY

'ASK TO TRANSFER TO A MODULE WHICH WILL!' LOAD IT IF NECESSARY,
EXECUTE IT AND RELINQUISH IT. ,

THE ADVANTAGE OF SUBSYSTEMS IS, OF COURSE, THEIR EFFICIENCY

-- THEY CAN BE. USED ON AN INTERRUPT BASIS WITHOUT SUBMITTING A
G~20 PROGRAM. A _SUBSYSTEM CAN USE B ROUTINES TO SET UP DISPLAYS,

ETC. IN PRINCIPLE; ASSEMBLY CODE AND EVEN OCTAL CODE GENERATED BY
A _COMPILER CAN BE CONVERTED TO SUBSYSTEM FORM, SPACE PERMITTING,

IN ORDER TO HAVE A DATA AREA TO WORK ON, IT IS SUGGESTED THAT SOME
MODULES BE RESERVED AS DATA AREAS WITH THE ENTRY POINTS GOING TO

DATA ACCESSING FUNCTIONS, SUCH MODULES COULD THEN BE LOADED AND
RETAINED IN CORE AND THE: CODE MODULES BE PURE PROCEDURES WHICH

COULD. SWAP IN AND OUT AND MANIPULATE THIS DATA, THEY ARE NOT
ACTUALLY SWAPPED OUT, JUST RELEASED TO AVAJLABLE SPACE, AND, WHEN

NEXT NEEDED, A NEW COPY SWAPPED IN,

FOR PASSING PARAMETERS INDEPENDENTLY OF- PARTICULAR DATA.

AREAS, REGISTERS 52~58 CAN BE USED, THESE ARE SAVED DURING: WAITING
FOR THE DISC To SWAP IN THE NEXT MODULE,

THE TEXT EDITOR IS A SEPARATE SUBSYSTEM DEVELOPED. BY MIKE

COLEMAN, AND THEN ADAPTED TO WORK WITH THE SCOPE: MONITOR,

TO DEBUG A SUBSYSTEM, ONE SHOULD FIRST GET IT WORKING AS
COMPLETELY . AS POSSIBLE BY RUNS IN LOWER CORE WITH LINEPRINTER

OuUTPUT, THEN ONE CAN RUN IT IN THE H~MODULE BY RUNNING A WAITING
PROGRAM IN LOWER CORE, SO THAT YOU CAN ONLY CLOBBER YOURSELF. THE

WAITING PROGRAM IS BEST WRITTEN IN UPDATE AND CAN THEN GIVE ‘A DUMP.
OF THE H~MODULE AND RELODAD A FRESH COPY OF THE SCOPE MONITOR AT

THE TERMINATION OF THE RUN. IN THIS WAY, ONE CAN DEBUG A SYSTEM IN
3 MINUTE BURSTS WITHOUT ENDANGERING INNOCENT USERS AND WITHOUT

BOTHERING THE OPERATORS TO DO DUMPS, WHEN THE USER SUBSYSTEM IS
SUPPOSEDLY DEBUGGEDs IT CAN BE RUN ANY TIME WITH NORMAL USER

PROGRAMS IN LOWER CORE, BUT IT MUST FIRST PASS AN ACCEPTANCE TEST.
THE ACCEPTANCE TEST PROGRAM CAN BE OBTAINED FROM A, H, 30ND,




SCOPES 60

10, GRASP

BY GENE THOMAS ON THE G=-21, AND DESCRIBED BY HIM AT THE ACM

TGRASP' 1S A GRAPHICAL "SYSTEM,AKIN TO "SKETCHPAD', ", DEVELOPED

CONFERENCE 1967. IT WORKS WITH OUR SCOPES AND IS WRITTEN IN ALGOL
20, SO IT SHOULD ~BE EASILY TRANSFERABLE T0Q THE 360, IT IS

CURRENTLY REING MAINTAINED AND EXTENDED BY RON BUSHYAGER,

GRASP (GRAPHIC SERVICE PROGRAM) 1S A GENSRAL GRAPHIC MODEL .

BUILDING SYSTEM, IT IS USED IN TWO WAYS:

1. IT PROCESSES AN INPUT STREAM OF SARDS  IN A SIMPLE

LANGUAGE, WHOSFE FORMAT IS SIMILAR TO A SEQUENCE OF ALGOL PROCEDURE
CALLS, THIS ALLOWS THE USER TO DEFINE AND NAME 3RAPHICAL ELEMENTS

LIKE POINTS.LINES, ETC.,BUILD NAMED CONFJGURATIONS FROM THESE
ELEMENTS AND DUPLICATE INSTANCES OF THESE CONFIGURATIONS AT

DIFFERENT LOCATIONS AND ORIENTATIONS IN THE (3) MODEL SPACE, THE

STRUCTURE OF THE MODEL IS NESTED, SO ONE HAS CONFIGURATIONS AT

“TVARIOUS LEVELS.  ONE CAN INPUT CARDS FROM THE NORMAL INPJT STREAM
OR FROM THE SEOPE FACE AND ONE CAN OUTPUT A [2) DISPLAY DERIVED

FROM THE MODEL,ON THE LINE- PRINTER OR THE SCO?E FACE, THE (2]
DISPLAY IS COMPLETELY SPECIFIED BY THE USER AS TO ITS SCALE

REGION OF INTERSET WITHIN THE MODEL, "VIEWPOINT IN. THE MODEL SPA”F
AND ORTHOGRAPHIC OR STERENGRAPHIC PROJECTION. THE MODEL CAN ALSO

TBE CHANGED 1IN VARLOUS SIMPLE WAYS - PARTS OF IT CAN BE ROTATED,

MOVED OR DELETED , _AND THE MODEL CAN BE SAVED ON AN AUXILIARY AND

FILE,

2. THE USER CAN USE PART OF THE GRASP SYSTEM AS AN QUTER

“TBLOCK TO AN ALGOL PROGRAM, WHICH CONTAINS PROCEDURE CALLS TJO GRASP

PROCEDURES, SIMILAR TO THE LANGUAGE, BUT EMBEZDDED 1IN ANY ALGOL

——GONSTRUCTIONS.  THIS PROGRAM WOULD CbNSTITUTE Al YAPPLICATION
PROGRAM! AND, IN THE GRASP LANGUAGE, ONE CAN INSTRUCT THE

—APPLICATION PROGRAM TO BE CALLED FROM ITS AND FILE AND APPLIED TO

THE MODEL.,

GRASP  DORS™ NOT HAVE CONSTRAINT SATISFACTION FEATURES BUTLT

_IN._THERE 1S QUITE A 600D AND COMPREMENSIVE USER MANUAL AVATLABLE,




SCOPES 61

11, HOW THE SCOPE MGNITOR WORKS,

A, RELATIONSHIP OF: - THE SCOPES TO THE G~21 AND THE MAIN
MONITOR :

THIS SECTION CAN BE SKIPPED,

THE G-21 HAS SEVERAL 8K MEMORY MODULES ON A BUSS, AND, IN

ADDITION, THE H~-MODULE, WHICH CAN BE SWITCHED IN AS REQUIRED T0O
REPLACE THE G-MODULE, THE CORE | OCATIONS OF THE H-MODULE ARE

/160,000 TO /177,777, AND- A PROGRAM WILL! COMMUNICATE WITH THIS
CORE _WHEN__THFE H=MGDULE 1S SWITCHED INj OTHERWISE, 1IT. WILL

COMMUNICATE WITH THE G~MODULE, SWITCHING IS DONE BY SETTING %13 IN
THE CE REGISTER. IT_CAN ONLY BE SWITCHED IF THE OPERATOR HAS SET

THE MODULE SWITCHES. TO SEE IF IT IS SWITCHABLS WE MUST READ THE
STATUS REGISTER SR (REGISTER 5) AND LOOK AT $4. THE NORMAL PE:

IMAGE PROTECTS THE H-MODULE, AND SO WE CAN RESET THAT TO /70 OR
/13 ACCORDING TO WHETHER THE CORE IS INVERTED OR NOT: THE CORE IS

INVERTED IF THE (ABC) BUTTON HAS BEEN SET RY THE OPERATOR, AND
THIS CAN BE READ BY LOOKING AT $1 OF SR,IF §1 IS SET, THE USE /70,

THE . MAIN MONITOR IS CONTINUALLY SERVICING INTERRUPTS FROM
TELETYPES, FETC,, AND WHEN IT DOES SO IT STACKS THE ACCUMULATOR AND

THE NC REGISTER ONLY. THE MAIN MONITOR. INTERRUPT STACK IS 4 DEEP
AND CIRCULAR, WHEN IT RESTORES CONTROL TO THE PROGRAM, IT RESTORES

THE ACCUMULATOR AND TRANSFERS TO (NC) AND IT RESETS PE AND.CE TO A
STANDARD PATTERN, NOT TO THE PATTERNS IN OPERATION WHEN THE

INTERRUPT O0OCCURRED, IT RESETS THEM FROM THE: PE AND CS/ IMAGES,
WHICH ARE (169+1) AND (133+5), RESPECTIVELY, HENCE, WE MUST EITHER

TURN CONTROL OFF OR RESET THESE EVERY TIME AFTER CONTROL HAS BEEN -
ON, THE SCNPE_INTERRUPT BUTTONS SET $13 IN IR AND THE MAIN MONITOR

SENDS CONTROL TO THE SCOPE MONITOR, THE SCOPE INTERRUPT BUTTONS,
AT THE SAME TIME, SET THE INTERRUPT WORDS IN THE H~=MODULE, AND THE

SCOPE MONITOR READS THESE,

FIGURE 8 SHOWS CODE TO SWITCH IN AND OUT THE H~MODULE, THE

CLOCK INTERRUPT TO THE SCOPE MONITOR CAN BE EASILY PATCHED AND FOR
SPECIAL EFFECT. THE SCOPE MONITOR CANNOT USE ANY OF THE USUAL

FACILITIES OF THE MAIN MONITOR, LIKE | ROUTINES, AS THESE MAY 3E.
IN USE BY THE |.OWER CORE PROGRAM, COMMUNICATION WITH THE DISC IS

EFFECTED BY USING THE TELETYPE DISC ROUTINE, AND THE SCOPE MONITOR
ONLY ENTERS THEM IF THEY ARE FREE AND WAITS OTHERWISE, THE SCOPE

FILES ARE IN A SPECIALLY RESERVED PORTION OF DISC, CONSTITUTING RA
TYPE 25. THE BLOCKS ARE OF LENGTH 160w, HALF THE USUAL: BLOCK

LENGTH, DISC SPACE IS HANDLED IN GLOBS ON AN AVAILASLE SPACE LIST
BY THE SCOPE MONITOR..
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TO SWITCH IN THE MM-12

“ERA 0 »SR3 o T o
1EZ 0  $43
TRA LT3
EXR 0 777776,CE}
ERA 0 /77777,CEi
UNL 6 $131
9A5 0 0;
LDR 0 JCE;
ERA 0 TSR3
1EZ 0 $13
COCA 0 /707133
6CA 0 7137
LDR 0 JPES
TRA L23
T ERROR EXTT FMOBUCE NOT SWITCHANCE
L2 NORMAL EXTT ™ HMODULE SWITCHED IN;CONTROL IS OFF
TO RESTORE NORMAL USER SETTINGS _ o
LDR 169+1,PE; B
LDR 135+5, CE}
. N FIGURE 8, e
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B. THE H~-MODULE

THE LAYOUT OF THE H~MODULE IS SHOWN IN FIGURE 93 THE ACTUAL
PATH OF 'THE SCANNER IS AS SHOWN IN THE SMALL  FIGURE, 1IN ORDER NOT

TO UPSET THE SCANNER, IT IS DIVERTED MOMENTARILY TO A SMALL: LOOP,

LOCATIONS 0 AND 1 OF THE H-MODULE, ON ANY REARRANGEMENT OF THE
DISPLAY AREA, ‘ : ' ’

THE SYSTEM MESSAGES SIT IN THE H-MODULE AND ARE MADE: VISIBLE

ON A GIVEN SCOPE BY SETTING THE LOWER BITS OF THE DELIMIT, SYSTEM
MESSAGES DISPLAY IN ALTERNATE MODE AND ON ALL PAGES,

C. PROCESSING OF INTERRUPTS, WAITING, REENTRANT CODE

THE SCOPE MONITOR IS LAID OUT AS AN INTERRUPT CLASSIFICATION

PART AND THEN TABLES OF ENTRY POINTS FOR THE MEANINGS OF
INTERRUPTS IN EACH STATE. TO EXECUTE A TASK THE- APPROPRIATE ENTRY

POINT IS ENTERED IN THE PART OF THE CODE WHICH IS REENTRANT. WHEN
THE CONTROL REACHES A POINT WHERE IT HAS TO WAIT FOR THE: DISc OR

FOR THE HUMAN TO TYPE IN SOMETHING ON THE SCOPE, IT MERELY SETS UP
A_REQUEST AND RETURNS TO THE ISR, LEAVING ALL' THE LOCAL VARIABLES

AND MARKS, FOR THE ROUTINES SO FAR PASSED THROUGH, IN THE STACK
(THERE IS ONE STACK FOR EACH SCOPE). WHEN THE OPERATION IS

COMPLETE, IT CARRIES ON WHERE IT LEFT OFF,
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/160000 USED BY SCANNER
10 sTATE WORD 0 Lo e R
41 INTERRUPT WORD | SCOPE 1 | NOIMAL _
12 POSITION WORD | |
20 v | SCOPE 2 | CONSOLE N e

30 " | SCOPE 3 | GROUPS

110 'y | ALTERNATE

20 Yt | CONSOLE

130 M A | GROUPS

150 INTERRUPT ENTRY POINT

151 __TRa ISR I - B
=57 CLOBRER WORD JRO1 S
154 USER ENTRY POINT
455 TRA USER INTERFACE ,
1ép SYMBQEWIABLE ANQ‘SYSTEM VARIABLES IN FIXED LOCATIDN§MM o
180-1700 TABLES AND ALL DATA USED BY THE SCOPE MONITOR
1700-3100 SYSTEM DISPLAY PAGES _
- §10Q:4400 L$R B
440010000 ROUTINES FOR CARRYING OUT OPERATIONS
v, 170000-177777 DISPLAY AREA. i o
177776 ~ DELIMIT T0 PROTECT = i}
177777 CYCLE TO DISPLAY PAGES
I R e e
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THE COMPLETION OF AN OPERATION IS EITHER TRIGGERED BY AN

INTERRUPT LIKE THE COMPARE INTERRUPT ON THE RETURN CHARACTER, OR,
IN THE CASE OF DJSO TRANSFERS, THE SCOPE MONITOR KEEPS LOOKING TO

SEE IF IT CAN COMPLETE THE OPERATION, 1IN THIS CASE TO ENTER THE
MAIN MONITOR D1SC ROUTINES,

THIS TIME SHARING,  INTERRUPT PROCESSING, MEEGHAVISH WiS
DESIGNED AND IMPLEMENTED B8Y JERRY RIGHTNOUR.

D. INTERACTION WITH THE USER PROGRAM

THE B ROUTINES ARE JUST A PART OF THE SCOPZ MONITOR WHIGCH IS

EXECUTED BY THE NEW PROGRAM, FIGURE 10 IS THE INTERFACE ROUTINE,
ONE CALLS A B ROUTINE BY PUTTING THE NUMBER OF THE B ROUTINE IN

THE ACCUMULATOR AND THE SUCCESSIVE ARGUMENTS IN REGISTERS 52-56

AND DOING A TRM TO IO, THIS BLOCK OF CODE IS INCLUDED IN THE B
PROCEDURE IN ALGOL, ‘

USER INTERRUPTS ARE HANDLED DIFFERENTLY FROM INTERNAL

INTERRUPTS., THEY ARE CLASSIFIED IN THE ISR, 3UT CONTROL IS NOT
TRANSFERRED Tn THE USER PROGRAM UNTIL AFTER ALL THE SWITCHES AND

MAIN MONITOR REGISTERS HAVE BEEN RESTORED JUST BEFOR=Z CONTROL
WOULD BE TRANSFERRED BACK TO MAIN MONITOR, = AT THIS POINT, THE

SCOPE MONITOR EXECUTES ANY USER INTERRUPTS BY TRANSFERRING WITH
CONTROL ON Tn THE USER ENTRY POINT IN LOWER CORE, ACTUALLY,IT

STORES ITS OWN MARK IN THE USER ENTRY POINT AND DOES A TRE T0

ENTRY POINT 1, THUS IF: THE FIRST INSTRUCTION TURNS. CONTROL

OFF,ONE CAN MAINTAIN CONTROL: OFF IN AN INTERACTIVE PROGRAMY,
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USER INTEIFAC= ROUTINE

0 /77776,CE3

L keos

0 » SR

_CONTROL OFF

_ SAVE PARAMETER

READ STATUS REGIST=R

o %43

L2, [

1S THE MM-12 SWITCHABLE

cLA

ket

TRM

/1601541

REFETCH THE PARAMETER

LDR 0  /20302,CE} SWITCH TO THE MM-12

) ) AL /1601523  GET THE CLDBRER WORD -
1U0 L1103 1S IT INTAaCT B B
TRA L2 NO EXIT
LR 0  ,PE}  RESET MEMORY PROTFCT I

ENTER THE SCOPE MONITOR

Lo

|69+1,PEs

RESTORE MEMORY PROTECT

133+5,CEs

RESTORE Cs REGISTER

1 103

EXIT

L2

SET EXIT SWITCH TO ERROR CONDITION

EXIT

L10 ALF 1JR01 3 CLOBBER WIRD
) L20 LWD ; TEMP -
LBL L )
i I _ FIGURE 10.
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E. THE TRANSIENT VERSION

IN THE TRANSIENT VERSION UNDER DEVELOPEMENT,ONLY TH=: ISR AND
TABLES WILL BE RESIDENT,0CCUPYING ABOUT 1500 WOQRDS, THE OTHER

ROUTINES AND THE SYSTEM MESSAGES ARE SWAPPED IN AS REQUIRED AND
ALL MODULES,WHFTHER THEY BE SYSTEM CODF,USER CODz, SYSTEM MESSAGES

OR - USER DISPLAYS,ARE TREATED EQUIVALENTLY IN THE SAME AVAILABLE
SPACE, THE SCHEDULING IS SUCH THAT MODULES ARE: KEPT IN CORE AS

LONG AS POSSIBLE,TO MINIMISE UNNECESSARY SWAPPING, THUS , A USE OF
SEVERAL RELATED FACILITIES SHOULD INVOLVE NO SWAPPING, IN THIS

WAY, FOR LIGHT USE THE TRANSIENT VERSION SHOULD RUN AS FAST AS THE
RESIDENT VERSINN, AND FOR HEAVY USE, EITHER CODS OR DISPLAY AREA,

THE TRANSIENT VERSION WILL BE ARLE TO CARRY OUT OPERATIONS

IMPOSSIBLE__FOR THE RESJDENT VERSION ,BUT WITH LESS EFFICIENCY AND
SLOWER RESPONSE, ' '







