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THE PDP-8 COOKBOOK, VOLUME 2 

DECUS NO. 8-6028 

THIS VOLUME IS ISSUED IN THREE PARTS: 

PART 1 CONTAINS A DIRECTORY OF ALL SUBROUTINE NAf'r1ES. 
A DIRECTORY,SELECTED BY FUNCTIONAL KEYWORDS. 
NAMES AND CONTRIBUTIONS OF AUTHORS. 
DEFINITIONS OF KEYWORDS IN USE. 

F)ART 2 CONTAINS REVISIONS TO SUBROUTINES IN VOLUME #1. 

PART 3 CONT A I NS 44 NEW PROGRAM MODULES. 
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~:EYWORDS,CURRENTLY USED IN THE PDPS COOKBOOK 
~:~~~=====:====================:============== 

FUNCTIONS 
- .. _-------- ... --_ .. _----
{~R I THI'1ET 1 C 

STRINGS 

= ALL TYPES OF OPERATIONS OF AN ARITHI'1ETIC NATII!=;'j::" 
(+-*/ETC. BUT ALSO BOOLEAN ALGEBRA) 
= USED TO DENOTE ALL TYPES OF OPERATIONS 
RELATED TO THE ORGANISATION AND STRUCTURE OF 
DATA. (ALSO: BUFFER:::;, CONVENT IONAV' STRING:::;'" FTr: ) 

FILE = OPERATIONS THAT ORGANIZE A DATA STRUCTI.IRF m,J A 

LARGE STORAGE, BACKING UP DEVICE. 
~mRTING = USED TO DENOTE THE TYPE OF OPERATIONS WHERE THF 

COMPARISON OF DATA WITH OTHER DATA IS ESSENTIAL. 
CONVERSION = CONVERSION FROI'1 ONE DATA STRUCTURE OR FORNAT TO 

ANOTHER. 
PROGRAr-1 CONTROL = DENOTES OPERATIONS THAT ARE USED TO DIRECT THE FLOt.J 

OF THE PROGRAM IN THE FIRST INSTANCE. 
INPUT = OPERATIONS THAT INPUT DATA INTO THE COMPUTER. 
OUTPUT = OPERATIONS THAT PUT DATA OUT FRON THE COI'1PUTER. 
INTERRUPT = DENOTES OPERATIONS WHERE THE INTERRUPT IS USED. 
C;RAPHICS = OPERATIONS ON GRAPHICAL DATA, AND DISPLAY 
SIGNAL PROCESSING= OPERATION:::; OF A MATHEMATICAL NATURE ON DATA THAT 

REPRESENT SOME SIGNAL. 

DATA FORMATS 
--------------------------
BINARY 

{~SCI I 

CODE 

OCTAL 
DECIMAL 
HEXADECIMAL 
II'1AGE 

:: THE CONVENTIONAL "BINARY" FORI'1AT AS IT IS USFn 
E:Y LOADERS. 
= 8 BIT DATA, REPRESENTING ONE CHARACTER FOLLOWING 
THE USASCII STANDARD 
= A CHARACTER REPRESENTATION FOLLOWING SOI'1E 
eiTHER STANDARD 
= ASCII, RESTRICTED TO OCTAL VALUES 
= ASCII, RESTRICTED TO DECIMAL VALUES 
= ASCI I, RESTRICTED TO HEXADECIMAL VALUES. 
=: THE 12 BIT WORD AND SEG!UENCE:::; OF PDPE: COMPUTER WORDS. 

£)ySTEI'"1 SOFTWARE RESTRICTIONS 
:============================ 
1:1 1 :::a<1'10N I TCIR 
OSE: 
,.SS8 

= CONFINED FOR DISK MONITOR USERS 
= CONFINED FOR OS8 USERS 
= (:(INF I NE[I FCtR T~;~=;E: T I ME==;HAR INC; IJE;ERS 

DEVICE TYPE RESTRICTIONS 
-----..-------------------_ .. _----------------------
DISK 
OECTAPE 
I'IAGTAPE 
DISPLAY 
PAPERTAPE 

:: DF32, RF08, RK08 ETC. 
=: DIGITAL EG!UIPI'1ENT"'S MAGNETIC TAPE UNITS 
= INDUSTRIAL AND OTHER MAGNETIC TAPE DEVICES 
= ALL TYPES OF DISPLAYS, CHARACTER- AND VECTOR TVPFS 
= PAPERTAPE READERS AND PUNCHES. 
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001 TYPE THE CHARACTERS FOLLOW I NG THE .JM:::; I NSTRUCT ION. 
1<: STRINGS, OUTPUT, ASCI I 

(102 TELETYPE TYPE ROUTINE ~JITH OVERLAP; NOT RESTARTABLE. 
to:.: OUTPUT, ASC I I, B I NARY 

(103 TYPE A CHARACTER CHAIN 
K:OUTPUT,ASCII 

004 DECIMAL TO DECIMAL CONVERSION AND TYPE 
~::OUTPUT,CONVERSION,BINARY, IMAGE 

(105 BINARY TO OCTAL CONVERSION AND PRINT 
to::: OUTPUT, CONVERSION, OCTAL 

006 HIGH SPEED READER SUBROUTINE 
~:: OUTPUT, PAPERTAPE, ASCI!' BINARY 

007 TAE:UL.ATOR ROUTINE 
.::.: STR I NGS, ASC I I, OUTPUT 

(J08 SUBROUT I NE TO MOVE A· BLOCK THROUGH CORE 
t:::: SORTING, STRINGS, IMAGE 

009 BINARY PUNCH WITH FIELD SETTING 
K:CONVERSION,IMAGE,BINARY,OUTPUT 

010 PAL 1'1ESSAGE PR INTER 
t<: OUTPUT, ASC I I, CONVERS ION, 

011 GENERAL BRANCH ROUTINE 
K:PROGRAM CONTROL, 

012 CHECK IF OCTAL 
K: PROGRAI'1 CONTROL, OCTAL. ASCI I 

013 LOGICAL OPERATORS ON TWO NUMBERS 
.<: ARITHMET IC 

014 PS8-0S8 OPTION DECODER 
.:::: PROGRAM CONTROL,OS8 

015 PRINT TWO DIGITS IN DECIMAL 
~:: OUTPUT, DEC I MAL. CONVERS I ON 

016 PRINT THE PS8-0SE: DATE 
K: OUTPUT, 0:::;8, DECIMAL 

017 PRINT THE AC AS A FOCAL LINENUMBER 
~::OUTPUT,CONVERSION,DECIMAL 

(118 PRINT 4 DECIMAL DIGITS USING ROUTINE PRNT2 
K: OUTPUT, CONVERSION, DECH1AL 

019 SUBROUT I NE READS A DEC I i"1AL NUMBER FRO\,1 KEYBOARD 
t:::: INPUT, CONVERS I ON, DEC I i"1AL 
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020 DECII'1AL PRINT ROUTINE 
~::OUTPUT,CONVERSION,DECIMAL 

021 SUBROUTINE TO PRINT DOUBLE LENGTH DECIMAL 
~:·OUTPUT,CONVERSION,DECIMAL 

022 OCTAL PRINT ROUTINE 
~~:OUTPUT,CONVERSION,OCTAL 

(123 DOUBLE WORD OCTAL PRINT ROUTINE, USES OCTPRT 
~<: OUTPUT, CONVERS ION, OCTAL 

024 SUBROUTINE TRANSLATES TELEX CODE TO A!;CI I 
K: CONVER!:H ON, TELEX, A~;C I I 

(/25 SUBROUTINE TO TRAN:::;LATE TELEX CODE TO ASCI I 
1<: CONVER!:; I ON, ASC I I, CODE 

026 ROUTINE TO TF.:AN:3L(HE A::;CI I TO TELEX CODE 
K: CONVERSION, ASCI!. CODE 

(127 INTERRUPT OUTPUT HANDLER WITH ROTATING BUFFER 
~~: INTERRUPT,STRINGS,OUTPUT,ASCII 

(Q8 DEVICE INTERRUPT HANDLER 
~<: INTERRUPT, ::nRING~;, OUTPUT, ASCI I 

(129 SUBROUTINE READS OR WRITES DECTAPE IN 2 DIRECTIONS 
~:: INPUT,OUTPUT,DECTAPE, IMAGE, FILE 

030 SUBROUTINE TO PACK CHARACTERS (TSS8) 
~::CONVERSION,STRINGS,ASCII,TSS8 

(131 SUBROUTINE PACKS CHAHACTER!::; ONE BY ONE (TSS8 FORMAT) 
~::CONVERSION,STRINGS,ASCII,TSS8 

032 SUBROUTINE TO PACK CHARACTERS ONE BY ONE (TSS8 FORMAT) 
~::CONVERSION,STRINGS,ASCII,TSS8 

(133 SUBROUTINE TO UNPACK CHARACTERS (TSS8 FORMAT) 
~::CONVERSION,STRINGS,ASCII,TSS8 

(134 SUBROUTINE UNPACKS CHARACTERS ONE BY ONE (TSS8 FORMAT) 
~::CONVERSION,STRINGS,ASCII,TSS8 

(135 SUBROUTINE TO READ A NAME FROM KEYBOARD (EXCESS 40 CODE) 
~:: INPUT,CONVERSION,ASCII,STRINGS 

(136 SUBROUTINE SEARCHES NAME IN DN-BLOCKS (DISKMONITOR) 
~::FILE,STRINGS,DISKMONITOR,DECTAPE,DISK 

(137 SUBROUTINE SEARCHES UNUSED BLOCK ON DISK (DISKMONITOR) 
~::FILE,STRINGS,DISKMONITOR,DECTAPE,DISK 

(138 SUBROUTINE SEARCHES INTERNAL FILE NUMBER (DISKMONITOR) 
~::FILE,STRINGS,DI:::~MONITOR,DECTAPE,DISK 
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(l3'~ SUB ROUT I NE READS OR WR I TE:;; ON [J I SI< (TSS8 ) 
~::FILE, INPUT, OUTPUT, DISK, TSS8 

040 SUBRQUTINE TO DISPLAY A E:LCICK OF DATA ON VCE:E 
~::CONVERSION,OUTPUT,DISPLAY,STRINGS 

()41 SUBROUTINE TO DISPLAY INPUT FROM AN ANALOG CHANNEL 
.::: OUTPUT, CONVERSION, DISPLAY, 

042 SUBROUTINE TO INPUT A BLOCi< OF DIGITAL DATA (DR8E) 
~::: INPUT, STR I NGS 

04:;: SUBROUTINE TO SI'100TH A E:LOCK OF DATA IN 1'1EMORY 
1<: STRINGS, ARITHl'lETIC, SIGNAL PROCESSING 

044 SUBROUTINE TO PEDI:::;TRIBUTE A BLOCK OF DATA 
~::STRINGS,ARITHMETIC,SIGNAL PROCESSING 

045 PACK A CHARACTER IN A BUFFER IN 0~;8 FORMAT 
~::CONVERSION,STRINGS,ASCII,OS8 

(14(:, UNPACK A CHARACTER FROM A BUFFER IN OS8 FORt-1AT 
~::CONVERSION,STRINGS,ASCII,OS8 

047 PARITY GENERATOR 
K: .CONVERS I ON, ASC I I 

048 SKIP ON FLAG WITH TIMED OUT RETURN 
~:: PROGRAM CONTROL, INPUT, OUTPUT 

049 SEARCH A LIST FOR A NATCH 
.::: STR I NGS, PROGRAM CONTROL 

050 LIST SEARCH, CROSS-FIELD CALLABLE 
K: PROC"RAt-l CONTROL STR I NG~; 

051 RELATIVE BRANCHER,CROSS-FIELD CALLABLE 
~:: PROGRAM CONTROL, 

052 GENERAL SETUP FOR OS8 HANDLER~; 
~:: INPUT, OUTPUT, OS8, ASCII, BINARY 

053 UNPACK CHAR-BY-CHAR FOR OS8 HANDLERS 
~:: INPUT, SlRINGS,OUT PUT, CO NVERSION,ASCII,BINARY,OS8 

(~4 UNPACK CHAR-BY-CHAR FOR OS8 HANDLERS 
~:: INPUT,STRINGS,OUTPUT,CONVERSION,ASCII,BINARY,OS8 

055 UNPACK AND PRINT OS8 BUFFER (DEVICE HANDLER) 
~::OUTPUTSTRINGS.CONVERSION,ASCII,BINARY.OS8 

05(:, PUSH AND POP OPERATOR:::; FOR DIFFERENT STACKS 
K: STRINGS. PROGRAl'l CONTROL 

057 FILL A ROT AT I NG BUFFER G!lJEUE ( FIRST IN FIRST OUT) 
.<: STRINGS 

05E: RESET (CLEAR) A ROTATING BUFFER QUEUE 
.:::: STRINGS 
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059 FETCH THE NEXT ITEt-1 FROl'l THE HEAD OF THE OUEUE 
K:STRINGS 

060 COt-1BINED ROTATING E:UFFER OPERATORS, CROSS-FIELD CALLAE:LE 
K:STRINGS 

0~.1 B I NARY LOADER SUBROUT I NE 
~:: INPUT, CONVERSION, E:INARY, IMAGE 

062 INTERRUPT SERVICE E:Y LIST-LOOK-UP 
~:: INTERRUPT, PROGRAM CONTROL, INPUT, OUTPUT 

06~: FIND THE :Ea"1ALLEST HOLE I N A LIST, .JUST E: I G ENOUGH 
K:STRINGS,SORTING 

(164 LINK FOR RELOCATAE:LE CROSS-PAGE REFERENCING IN ONE FIELD 
~::: PROGRAM CONTROL 

065 INITIALIZE THE FREE CORE AREA 
K:STRINGS 

066 REQUEST A FREE BLOCK 
1<: STRINGS 

067 RELEA:E;E A BLOCK TO FREECORE 
K:STRINGS 

068 RELEA!:;E A G"~UEUE OF FORWARD LINKED BLOCKLETS TO FREE CORE 
.:::: STR I NGS 

O~.9 roiAKE A BUFFER OR .' G!UEUE" 
~:: STRINGS 

070 REAtJ NEXT ELEMENT FROM THE TAIL OF A ROTATING E:UFFER (OUEUE) 
K:STRINGS 

(171 WR I TE AN ELEMENT ONTO THE TOP OF A BUFFERI7J.UEUE 
.:::: STRINGS 

072 KILL THE BUFFER QUEUE 
~:: STRINGS 

07:;: ROUTINE TO CONVERT OCTAL NUl'mERS 0-17 TO EXCESS-40 STRIPPED CODE 
K: CONVERSION, OCTAL. CO[IE 

074 ll-.lTERRUPT ROUTINE FOR REAL-TIME CLOCK 
K: INTERRUPT, CONVERSION 

075 PRINT DATE, WEEKDAY AND TIME FROM THE REGISTER:=; . 
• :~: CONVERSION, DECIMAL 

076 SUBROUTINE TO UNPACK TSS8 TIME 
~~:CONVERSION,DECIMAL,TSS8 

077 SUBROUTINE TO UNPACK TSS8 TIME 
~~:CONVERSION,DECIMAL,TSS8 
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07:=: SUBROUTINE TO UNPACK TSS8· DATE. 
~<: CONVER::;ION. DECH1AL. TSSE: 

079 DEC I t-1AL PR I NT . WITH VAR I ABLE NUt-mER OF DIG ITS. 
~::OUTPUT,CONVERSION,DECIMAL 

0::::0 OCT AI.. PR I Nl ~J I TH LEAD I NG !:WACES. 
~::OUTPUT,CONVERSION,OCTAL 

0::::1 DOUBl.E WORD OCTAL PRINT ROUTINE 
V: OUTPUT, CONVER:::;ION, OCTAL 

(182 ASCII STRING GENERATOR 
.:::: OUTPUT, ASC I I, STR I NGS 

O:::::~: I NCREt-1ENT DOUBLE PREC I S I ON COUNTER. 
t:::: AR I THi"lET I C 
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I'%R I THi'lET I C. 

01:3 LOGICAL OPERATORS ON TWO NUi'1BERS 
043 SUBROUTINE TO SNOOTH A BLOCK OF DATA IN folEMORY 
044 SUBROUTINE TO REDISTRIBUTE A BLOCK OF DATA 
083 I NCREl'lENT DOUBLE PREC I S I ON COUNTER. 

CONVERS ION. 

004 DEC I NAL TO DEC I MAL CONVER:::; I ON AND TYPE 
005 BINARY TO OCTAL CONVER:::;ION AND PRINT 
009 BINARY PUNCH WITH FIELD SETTING 
010 PAL I'lESSAGE PRINTER 
015 PRINT TWO DIGITS IN DECII'lAL 
017 PRIN1 THE AC AS A FOCAL LINENUI"1BER 
018 PRINT 4 DECII'lAL DIGITS USING ROUTINE PRNT2 
019 SUBROUTINE READ:; A DECIMAL NUt-mER FRON KEYBOARD 
020 DECIMAL PRINT ROUTINE 
021 SUBROUTINE TO PRINT DOUBLE LENGTH DECIMAL 
022 OCTAL PRINT ROUTINE 
()23 DOUBLE WORD OCTAL PRINT ROUTINE,USES OCTPRT 
()24 SUBROUTINE TRANSLATES TELEX CODE TO ASCII 
(125 SUBROUTINE TO TRANSLATE TELEX CODE TO ASCII 
02c. ROUTINE TO TRANSLATE ASCI I TO TELEX CODE 
(130 SUBROUTINE TO PACK CHARACTERS (TS88) 
031 SUBROUTINE PACKS CHARACTERS ONE BY ONE (TSS8 FORI'lAT) 
0:32 SUBROUTINE TO PACK CHARACTER:::; ONE BY ONE (TSS8 FORMAT) 
033 SUBROUT I NE TO UNPACK CHARACTERS (TSSE: FORMAT) 
034 SUBROUT I NE UNPACKS CHAHACTER:::; ONE BY ONE (TSS8 FORMAT) 
035 SUBROUTINE TO READ A NAME FROM KEYBOARD (EXCESS 40 CODE) 
040 SUE:ROUTINE TO DISPLAY A BLOCK OF DATA ON VC8E 
041 SUBROUTINE TO DISPLAY INPUT FROl'l AN ANALOG CHANNEL 
045 PAC"~ A CHARACTER IN A BUFFER IN OS8 FORMAT 
046. UNPACK A CHARACTER FROM A BUFFER IN OS8 FORMAT 
047 PARITY GENERATOR 
(153 UNPACK CHAR-BY-CHAR FOR aSE: HANDLERS 
054 UNPACK CHAR-BY-CHAR FOR OS8 HANDLERS 
055 UNPACK AND PRINT O:~;E: BUFFER (DEVICE HANDLER) 
061 B I NARY LOAnER SUE:ROUT I NE 
073 ROUTINE TO CONVERT OCTAL NUI'1BERS 0-17 TO EXCESS-40 STRIPPED CODE 
074 INTERRUPT ROUTINE FOR REAL-TIME CLOCK 
075 PRINT DATE,WEEKDAY AND TIME FROM THE REGISTERS. 
076 SUBROUTINE TO UNPACK T8S8 TIME 
077 SUBROUT I NE TO UNPACK TSS:::: T I ME 
078 SUE:ROUTINE TO UNPACK TSS:::: DATE. 
079 DECIMAL PRINT WITH VARIABLE NUNBER OF DIGITS. 
080 OCTAL PR I NT L-J I TH LEAD I NG SPACES. 
081 DOUBLE WORD OCTAL PRINT ROUTINE 
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FILE, 

CI29 SUBROUTINE READS OR WRITES DECTAPE IN 2 DIRECTIONS 
036 SUBROUTINE SEARCHES NAME IN DN-BLOCKS (DISKMONITOR) 
(137 SUBROUTINE SEARCHES UNUSED BLOCK ON DISK (DISKMONITOR) 
03;::: SUBROUT I NE SEARCHE:::; INTERNAL FILE NUNBER (D I :::¥MON I TOR) 
(j39 SUBROUTINE READS OR WRITES ON DISK (TSS8) 

l:NPUT, 

CIl9 SUBROUTINE READS A DECIMAL NUMBER FROM KEYBOARD 
(129 SUBROUTINE READS OR WRITES DECTAPE IN 2 DIRECTIONS 
035 SUBROUTINE TO READ A NAI'1E FROl'1 KEYBOARD (EXC:E:::;S 40 CODE) 
CI39 SUBROUTINE READS OR WRITES ON DISK (TSS8) 
()41 SUBROUTINE TO DISPLAY INPUT FROM AN ANALOG CHANNEL 
042 :::;UBRQUTINE TO INPUT A BLOCi< OF DIGITAL DATA (DR8E) 
048 SKIP ON FLAG WITH TIMED OUT RETURN 
052 GENERAL SETUP FOR 0:::;::;: HANDLERS 
05~: ONF'ACK CHAR-BY -CHAR FOR OS:::: HANDLERS 
054 UNPACK CHAR-BY-CHAR FOR OS8 HANDLERS 
(~l BINARY LOADER SUBROUTINE 
062 INTERRUPT SERVICE BY LI:=;T-LOOK-UP 

INTERRUPT, 

(127 INTERRUPT OUTPUT HANDLER WITH ROTATING BUFFER 
028 DEVICE INTERRUPT HANDLER 
062 INTERRUPT SERVICE BY LIST-LOOK-UP 
074 INTERRUPT ROUTINE FOR REAL-TIME CLOCK 

SIGNAL PROCESSING, 

()4~: !3IJE:RI)lITINE Tel SMC.(ITH A E:LC.(:t::: elF [lATA IN tT1EMCtRY 
044 SUBROUTINE TO REDISTRIBUTE A BLOCK OF DATA 

SORTING, 

008 SUBROUTINE TO MOVE A E:LOCK THROUGH CORE 
C)63 FIND THE SMALLEST HOLE IN A LIST, JUST BIG ENOUGH 
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OUTPUT, 

082 ASCII STRING GENERATOR 
001 TYPE THE CHARACTERS FOLLOW I NG THE . ..Il"lS I N:::;TRUCT ION. 
002 TELETYPE TYPE ROUTINE WITH OVERLAPiNOT RESTARTABLE. 
003 TYPE A CHARACTER CHAIN 
004 DEC I MAL TO DEC I MAL CONVER:=; I ON AND TYPE 
005 BINARY TO OCTAL CONVERSION AND PRINT 
006 HIGH SPEED RE~DER SUBROUTINE 
007 TABULATOR ROUTINE 
009 BINARY PUNCH WITH FIELD SETTING 
010 PAL ME~;SAGE PR INTER 
015 PRINT TWO DIGITS IN DECIMAL 
016 PRINT THE PS8-0:=;8 DATE 
017 PRINT THE AC AS A FOCAL LINENUMBER 
018 PRINT 4 DECIMAL DIGITS USING ROUTINE PRNT2 
020 DECIMAL PRINT ROUTINE 
cal SUBROUTINE TO PRINT DOUBLE LENGTH DECIMAL 
022 OCTAL PRINT ROUTINE 
023 DOUBLE WORD OCTAL PRINT ROUTINE,USES OCTPRT 
027 INTERRUPT OUTPUT HANDLER WITH ROTATING BUFFER 
02E: DEV I CE I NTERRUPT HANDLER 
029 ~UBROUTINE READS OR WRITES DECTAF'E IN 2 DIRECTIONS 
039 SUBROUTINE READS OR WRITES ON DISK (TSSE:> 
040 SUBROUTINE TO DISPLAY A BLOCK OF DATA ON VC8E 
041 SUBROUTINE TO DISPLAY INPUT FROt-1 AN ANALOG CHANNEL 
048 SKIP ON FLAG WITH TIMED OUT RETURN 
052 GENERAL SETUP FOR OS8 HANDLER:::; 
053 UNPACK CHAR-BY-CHAR FOR OS8 HANDLER::; 
054 UNPACK CHAR-BY-CHAR FOR 0:::;8 HANDLERS 
0!.:"i5 UNPACK AND PR I NT OSE: BUFFER < DEV I CE HAN[ILER) 
062 INTERRUPT SERVICE BY LIST-LOOK-UP 
079 DECII'lAL PRINT WITH VARIABLE NUMBER OF DIGITS. 
080 OCTAL PRINT WITH LEADING SPACES. 
081 DOUBLE WORD OCTAL PRINT ROUTINE 
082 ASCII STRING GENERATOR 

PROGRAM CONTROL, 

011 GENERAL BRANCH ROUTINE 
012 CHECK IF OCTAL 
014 PS8-0S8 OPTION DECODER 
048 SKIP ON FLAG WITH TH1ED OUT RETURN 
049 SEARCH A LIST FOR A t-1ATCH 
050 LISl SEARCH, CROSS-FIELD CALLABLE 
051 RELATIVE BRANCHER, CROSS-FIELD CALLABLE 
O~i~. PUSH AI"D POP OPERATORS FOR DIFFERENT STACKS 
C~2 INTERRUPT SERVICE BY LIST-LOOK-UP 
064 LINK FOR RELOCATABLE CRCI:::;:::;-PAGE REFERENCING IN ONE FIELD 
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~;TRINGS, 

082 ASCII STRING GENERATOR 
(101 TYPE THE CHARACTERS FOLLOWING THE . ..IMS INSTRUCTION. 
(J07 TABULATOR ROUTINE 
(JOE: SUBROUT I NE TO 1"10VE A BLOCK THROUGH CORE 
027 INTERRUPT OUTPUT HANDLER WITH ROTATING BUFFER 
028 DEVICE INTERRUPT HANDLER 
()30 SUBROUTINE TO PACK CHARACTERS (TSS8) 
()31 SUBROUTINE PACKS CHARACTERS ONE BY ONE (TSS8 FORMAT) 
()32 SUBROUTINE TO PACK CHARACTERS ONE BY ONE (TSS8 FORMAT) 
033 SUBROUTINE TO UNPACK CHARACTERS (T::;S8 FORl"lAT) 
034 SUBROUTINE UNPACK::; CHARACTER!:; ONE BY ONE (TSS8 FORMAT) 
035 SUBROUTINE TO READ A NAME FROM KEYBOARD (EXCES::; 40 CODE) 
036 SUBROUT I hiE SEARCHES NAl'lE IN DN-BLOCKS (D I SKMON I TOR) 
0~-;7 SUBROUT I NE SEARCHES UNUSED BLOCK ON DISK < D I SKMON I TOR) 
038 SUBROUTINE SEARCHES INTERNAL FILE NUMBER (DISKMONITOR) 
040 SUBROUTINE TO DISPLAY A BLOCK OF DATA ON VC8E 
042 SUBROUTINE TO INPUT A BLOCK OF DIGITAL DATA (DR8E) 
043 SUBRqUTINE TO SI"IOOTH A BLOCK OF DATA IN 1"1EMORY 
044 SUBROUTINE TO REDISTRIBUTE A BLOCK OF DATA 
04~:i PACK A CHARACTER I N A BUFFER IN OS8 FORl"lAT 
(146 UNPACK A CHARACTER FRCIM A BUFFER IN OS8 FORMAT 
049 SEARCH A LIST FOR A MATCH 
(J50 LIST SEARCH, CROSS-FIELD CALLABLE 
0!.'j3 UNPACK CHAR-BY-CHAR FOR OSE: HANDLERS 
0~4 UNPACK CHAR-BY-CHAR FOR OS8 HANDLER::; 
0!35 UNPACK AND PRINT OS8 BUFFER (DEVICE HANDLER) 
056 PUSH AND POP OPERATORS FOR DIFFERENT STACK::; 
057 FILL A ROTATING BUFFER G!UEUE (FIRST IN FIRST OUT) 
05E: RESET (CLEAR) A ROTATING BUFFER QUEUE 
059 FETCH THE NEXT ITEl"l FROM THE HEAD OF THE G"~UEUE 

(160 COMBINED ROTATING BUFFER OPERATORS, CROSS-FIELD CALLABLE 
(le.3 FIND THE SMALLEST HOLE I N A LIST, .JUST BIG ENOUGH 
065 INITIALIZE THE FREECORE AREA 
0~.6 REG~UEST A FREE BLOCK 
067 RELEASE A BLOCK TO FREE CORE 
(168 RELEASE A QUEUE OF FORWARD LINKED BLOCKLETS TO FREECORE 
0~.9 MAKE A BUFFER OR ·'G"~UEUE··· 

(170 READ NEXT ELEMENT FROM THE TAIL OF A ROTATING BUFFER (QUEUE) 
(171 WRITE AN ELEMENT ONTO THE TOP OF A BUFFERQUEUE 
(J72 KILL.THE BUFFER QUEUE 
082 ASCII STRING GENERATOR 
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F<EV I:; IONS TO THE PDP:=: COOKBtXtK VOLUi"1E 1 

******************** 

()10 CAN BE IMPROVED BY CHANGING THE FIRST INSTRUCTION 
.' Ci"1A" INTO .' CLA CI'1A .. ' . 
THIS ROUTINE I:::; , HOWEVER, SUPERCEDED BY 010A. 

********************* 

(113 EXCl.USIVE OR ROUTINE CAN BE IMPROVED: 

TAD A 
AND B 
CMA lAC 
CLL RAL 
TAD A 
TAD B 

OR AS FOLLOWS: 
TAD A 
AND E: 
CLL RAL 
CIA 
TAD A 
TAD B 

THE NOR ROUTINE CAN BE INPROVED: 

TAD A 
CMA 
AND B 
TAD A 
CMA 
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/010A Pf':iL MESSAC;E PR INTER (REPLACES :If (10) 
/PRINTS A MESSAGE CODED WITH THE 
/'F'ALD OR PAL8 PSEUDO-OP "TEXT" . 
/ 

/PALD AND PALE: COMPATIBLE EXCEPT CAR RET 8< LINEFEED. 
/ 
/CALL:JMS PRMESG 
/ MESG 
/ RETURN (AC=O) 
f' 

/MESG, TEXT "ABC82'" /CODE[I AS 0102; 0~:70; ~,200 
j 

PRMESG,O 
CLA CMA 
TAD I PRMESG 
[lCA PRMES3 
ISZ PRMESG 

PRMES1,CLA CNA 
DCA PRI'1ES4 
ISZ PRMES~: 
TI:\D I PRMES3 
RTR 
RTR 
RTR 

PRMES2, AND C77 
SNA 
JMP I PRMESG 
TAD C240 
AND C77 
TAD C240 
JMS PRINT 
ISZ PRMES4 
... IMP PRNES 1 
TAD I F'RMES3 
JMP PRMES2 

I"" 
PRMES3,O 
PRMES4,0 
.I' 

/'GENERAL CON~;TANTS 
C77, 77 
C240, 240 

/SAVE POINTER 

/FOR RETURN 

/UNPACKSWITCH 
/NEXT WORD 
/FETCH WORD 
/* 
/MAY BE CODED 'BSW' FOR 8E 
/* 
/MASK 6 BITS 
/END OF L I ~;T? 
/YES 
/RECODE 
/CHARACTER TO 
/BE PRINTED 
/AND PRINT 
/TEST L-R SWITCH 
/LEFT 
/RIGHT 

/POINTER 
/UNPACKSWITCH O=R; l=L 
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/012A CHECK IF OCTAL DIGIT (REPLACES # 012) 
/ROUTINE CHECKS WHETHER THE AC IS AN OCTAL DIGIT 
/ 

/TAD CHARACTER 
/ . ...IMS OCTCHK 
/NOT OCTAL RETURN 
/OCTAL RETURN 
l 

OCTCHr<,O 

/' 

TAD M260 
AND C7770 
SNA CLA 
ISZ OCTCHK 
. ...It-1P I OCTCHK 

/GENERAL CONSTANTS 
I'12e.0, -260 
C777(l, 7770 

fOR "AND MI0" 

/RETURN FOR OCTAL DIGIT 

/012B CHECK WHETHER OCTAL OR NOT 
/ROUTINE CAN BE MORE PRACTICAL IF '8ZL CLA' BECOMES 
/'SZL' OR 'SNL' IN WHICH CASE THE 'OCTALRETURN' 
/18 WITH THAT DIGIT IN THE AC. THE OTHER RETURN IS 
/'(,J I TH AC=-260 

10 
-270 

OCTCHK. 0 
TAD OCTCHI<-1 
CLL 
TAD OCTCHI<-2 
SZL CLA 
ISZ OCTCHK 
... IMP I OCTCHK 
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/019A REV" 9 FEB 1973 
/ SUBROUT I NE READS A DEC U1AL NUl"lBER FROI"1 KEYBD 
/RUBOUT REMOVES NUMBER COMPLETELY 
l 

: .JMS DEC I NP 
l RETURN WITH NUI"1BER BINARY IN AC 

l 

DECINP,O 
CLA 
DCA DECNUl"l 
.JMS READ 
TAD CHAR 
.JMS PRINT 
TAD CHAR 
TAD M377 
SNA CLA 
.Jt-1P DECINP+l 
TAD CHAR 
TAD 1'12e.O 
SF'A 
JMP DECOUT 
TAD M12 
SMA CLA 
.JNP DECOUT 
TAIJ DECNUM 
CLL RTL 
TAn DECNUM 
CLL RAL 
TAD CHAR 
TAD M260 
DCA DECNUM 
Jl'lP DECINP+:3 

l 

DECOUT,CLA 
TAD DECNUl'l 
.JMP I DECINP 

/"" 

/VAR I ABLE::; 
l' 

DECNUM,O 
/"" 

/GENERAL CONSTANTS 
1'112, -12 
1'1260, -2e.O 
1'1377, -377 

/CLEAR REGISTER 
/READ CHAR FROM KEYBOARD 

/PRINT THAT CHAR 
/GET CHARACTER 
/IS IT RUBOUT? 

/YES READ ALL OVER AGAIN 
/NO 

/CHAR>=2e.O? 
/NO,CHARACTER IS DELII"1ETER 
/YES 
/CHAR<::272"-;:' 
/NO,CHAR IS DELIMETER 
/YES,CHAR IS FIGURE 
/NUI'm*4 
/NUMB*4+1=NUMB*5 
/NUMB*5*2=NUMB*10 
/ADD LAST FIGURE 

/DEC I 1'1AL NUl'mER 

/EXIT 

16 



ISUBROUTINE TO DISPLAY A BLOCK OF DATA 
IDI SPLAY CONTROL: VC8-E 
ICALL ING SEQ UENCE: 
I JMS DISPLA 
I START AD[/Rl~;SS OJ' f'llF:MORY BLOCK MINUS 1 
I MINUS NO OF WOF,_VS (MAX -211._ .) 
I RETURN /AC=0 

IR1=10 
0 
7000 
(3 

DI SPLA, 0 
TAD I DISPLA /GET SlAET ADDRESS 
DCA IRI 
I SZ DISPLA 
TAD I DISPLA IGEl NO. OF wORDS 
DCA DISPLA-1 
TAD DISPLA-2 IGET LEFT POINT ON DISPLAY 

. DCA DISPLA-3 
DI SNEX, TAD DI SPLA- 3 /GET X-POINT 

DILX 
CLA 
TAD I IR1 IGET DATA 
DILY 
CLA 
DISD I lilA I T FOR SET1LING 
JMP .-1 
DIXY 
ISZ DISPLA-3 II NCRE.lVl EJ.\lT X-p OINT 
NOP 
ISZ DISPLA-1 II NCREi'1EA\J 1 COUNT 
JMP DISNEX 
I SZ DISPLA 15El RETURN ADDRESS 
JMP I DISPLA IRETURN 

17 



ISURFOUTIN£ TO DISPLAY INPUT fl1 Q:1 AN ANALOG CHAi'JNE.L 
IINPUT: AD8-E +AM8-E" DISPLAY CONTBOL: VC8E 
ICALL I NG S£Q UENCE: 
I JMS MULDI S 
I MULTIPLEXER CHANNEL 
I RETURN IAC=!Z1 

121 
o 
-1777 
71211210 

MULDI S" 121 
TAD I MULDIS 
ADLM 
TAD MULDI S-1 
DCA MULDI S-4 
TAD MULDIS-2 
DCA MULDI S- 3 

MULNEX" TAD MULDI S-4 
DILX 
CLA 
JMS MULSAM 
DILY 
CLA 
DISD 
JMP .-1 
DIXY 
ISZ MULDIS-4 
NoP 
I SZ MULDI S-3 
J1'1P MULNEX 
I SZ MULDI S 
JMP I MULDI S 

MULSAM" 0 
ADST 
ADSK 
JMP .-1 
ADRB 
JMP I MULSAl'1 

IGET CHANNEL 

IGET LEFT POINT CX\} DISPLAY 

IGET MINUS NO. OF POINTS 

IGE1' X-POINT 

IG:t:T SAMPLE 

IWAI T FOR SETTLING 

IINCREMENT X-POINT 

IINCREMENT COUNT 
IGO TO NEXT POINT 
ISET RETURN ADDRESS' 
IHETURN 

ISTARl CQ.\lVERSION 

IWAI T FOR C Q.'JVERSI ON DONE 
IREAD AD BUFFER 
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ISlJBROUTINE TO INPUT A BLOCK OF DI GI TAL DATA 
IINPUT VIA THE DIGITAL 1/0 DRB-E 
ICALLING SEQUENCE: 
I JMS DIGIN 
I START ADDRESS O~ i1BVlORY BLOCK pUN-'S 1 
I MINUS NO OF WORDS 
I RETURN IAC=0 
ISTART DATA BLOCK: 
1\01 ORD C OMMAN D: 
lEND VA TA BL OCK: 

IRl=10 
0 

DIGIN .. 0 
TAD I DIGIN 
DCA IRI 
I SZ DIGIN 
TAD I DIGIN 
DCA DI GIN-l 
DBCO 
DBCI 
CLA CLL lAC 
DBSO 
DBCO 
CLA CLL lAC 
DBSO 
DBCO 
CLA CLL 
DBSK 
JMP • - I 
DBHI 
DBCI 
DCA I IRI 
I SZ DIGIN-I 
JMP .-12 
CLA CLL lAC 
DBSO 
DBCO 
CLA CLL 
I SZ DIGIN 
JMP I DIGIN 

HAL 

RTL 

BIl Iv) 
BIT 11 
BIT 9 

IGET START ADDRESS 

IGET NO. OF vlOHDS 

ICLEAR OUTPUT REGI STEH 
ICLEAR INPUT REGISTER 
ISTAET DATA BLOCK 
ISET OUTPUT BEGI STER 
ICLEAH OUTPUT REGI STE.R 
Iworm C (Ml'l1AND PULSE 

I\.JA IT FOE FLAG 

IHEAD INPUT REGI S TEB 
ICLEAR INPUT REGISTER 

IINCREi'1ENT COUNTER 
IGO TO NEXT WORD 
lEND DATA ~OCK 

ISET RETUEN ADDRESS 
IRETUEN 
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ISUBROUTINE TO SMOOTH A BLOCK OF' DATA DJ M£lVlORY 
IDATA WILL BE SMOOTHED WITH THE FILTER: 
IACI)= 1/4.ACI-l) +1/2.ACI) +1/4.A(I+l) 
ICALLING SEQUENCE: 
I JMS FILTER 
I START ADDHESS OF MEi'10BY BLOCK 
I MINUS NO OF POINTS 
I RETUR:-.J IAC=!O 

o 
10 
o 
({} 

0 
FILTER .. ({) 

TAD I F'I L TER 
DCA FILTER-l 
I SZ FILTER 
TAD I FILTER 
DCA F'ILTER-2 
TAD FILTER-l 
DCA FILTER- 3 
TAD I FILTER-l 
DCA FIL TER- 5 

FILNEX" TAD I fo'IL TE:R-l 
JMS FILHAL 
JMS FILHAL 
DCA FILTER-4 
I SZ FILTER-l 
TAD I F ILTER-l 
JMS F'I LHAL 
TAD FILTER- 4 
DCA FILTER~4 

I SZ FILTER~ 1 
TAD I FILTER-l 
Jt1S FILHAL 
JMS FILHAL 
TAD FILTER-4 
DCA FILTER- 4 
TAD FILTER- 5 
DCA I FIL TEf(- 3 
TAD FILTER-4 
DCA FILTER- 5 
I S~ FILTE:R- 3 
TAD FILTER-l 
CIA 
Ci.'1A 
DCA FILTER-l 
I SZ FILTEP- 2 
JMP FI L:'IJ EX 
I Sl FILn~R 

JMP I FILTER 

/GET START ADDRESS 
IINPUT POIN TEE 

IGET MI:'lUS NO. OF FOINTS 
IPOINT COUNT 

10UTPUT POINTEB 
IGET FIRST POINT 
ISAVE I T IN OUT-STORE 
IGET FIF1ST POINT 

IDIVIDE BY 4 
I SA V E I TIN I N - S T OR E 
/INCREMENT INPUT POINTEH 
IGE:T SECOND POL\lT 
IDIVIDE BY 2 
IADD AND 
I SAVE I T IN HJ- STORE 
IINCPEMENT INPUT POINTEh 
IGET THIRD POINT 

IDIVIDE BY 4 
IADD AND 
ISAVE IT IN IN-STORf~ 

IGET PREVIOUS RESULT 
IPUT I T BACK IN ME,.'10HY 
IGET CURRENT RESUL T 
ISAVE I T FOR NEXT OUTPUT 
IINCREtvlHJT OUTPUT POIl\lTEH 
IGET INPUT POINTER 
IA"JD 
ISUBTRACT Oi'lE 

IINCREMENT POINT COUNT 
IGO TO NEXT POI NT 
ISET RETURN ADDRESS 
IRETUTl.N 
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FILHAL" 0 
SPA lIS I T P as I T I VE? 
JMP .+4 
CLL RAR IYES" DIVIDE POSe 
CLL INUMBER BY TWO 
JMP I FILHAL lAND JMP BACK 
STL INa .. DI VI DE NEG. 
RAR IN UM.BER BY TWO 
CLL 
JMP I FILHAL IAN D JMP BACK 
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ISUBROUTINE TO REDISTEIBUTE A BLOCK OF' ))ATA~ 

IA SIGNAL" CONSISTING OF X SAMPLES IS REDISTRIBUTED 
IINTO PI SIGNAL CO:-.JSISTING OF THE NEAREST LOWEH 
12tN SAMPLES. (MAX 2048) 
lEND OF SIGNAL CONDITION: 10 SUCCEEDING ZERO'S. 

IGENERAL: X POINTS BECO:1E Y=2tN POINTS 
I (X-l) (X-I) 
IY(I)=(I-REST OF I.-----.CONTE:-.JTS OF I. ----- + 
I (Y-l) (Y-l) 
I (X-I) (X-I) 
l(l-(l-REST OF I.------».CO~TENTS OF (1.-----+1) 
I (Y-l) (Y-l) 
ITHIS OPERATION IS NECESSARY PRIOR TO APPLYING 
IA FAST FOURI ER TRANSFORM TO A PEEl ODI C 51 GNAL" 
INOT CONSI STING OF 2TN SAl'1PLES. 

INECESSARY HARDWARE: K£S- E l!:XTENDED ARI THMETI C EL. 
ICALLING SEQU~~CE: 
I JMS REDIST 
I START ADDRESS OF MEMORY BLOCK fYIINUS 1 
I MINUS NO. OF POINTS OF SI GNAL BUFFER 
I RETURN IAC=0 
IRl=10 
REDSTA" 0 
REDPOI" 0 
HED0" 0 
REDMl1 .. -11 
REDCN T" 0 
RED:JO" 0 
REDCMP .. 0 
REDNEW" 0 
REf.Xv1IN" -1 
HEDHES" 0 
REILOC" 0 
REDP OS" 4000 
REDFAC" 0 
REDI ST" 0 

TAD I REDIST IGET START ADDRESS 
DCA IRI 
TAD I REDIST 
lAC 
DCA REDSTA 
I SZ REDIST 
TAD I REDIST IGET - NO. OF POI NTS 
DCA REDPOI 
TAD I HEDIST 
DCA REDTLR 
I SZ REDIST 15ET RETURN ADDRESS 
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BEOOUL, TI\D I IRl 
I SZ REDTLR 
SKP 
JMP I REDIST 
SNA 
JMP .+3 
CLA CLL 
JMP .-7 
TAD IRl 
DCA REDel 
TA D RED."1l 1 
DCA REDCNT 
TAD I IRl 
I SZ REDCNT 
JMP .-2 
SZA CLA 
JMP RED.'JUL 
TAD REDSTA 
CIA 
TAD REDel 
DCA REDNO 
CLA CLL CML 
DCA REDC1'-lP 
TAD RED.\JO 
AND REDCMP 
SNA CLA 
JMP .+4 
TAD REDCMP 
DCA REDt'JEW 
JMP .+ 5 
TAD REDCMP 
CLL RAR 
DCA REDCMP 
JMP .-12 
CAM 
SWAB 
TAD REDNEW 
CIA 
DCA REDTLR 
DCA REDel 
TAD RED5TA 
TAD REDMIN 
DCA IRl 
TAD REDt\JO 
TAD REDMIN 
DCA RED.\J 0 
TAD REDNEW 
TAD REDMIN 
DCA REIX'J Ev1 

/GET WOE}) 
/INCHE[1ENT WORD COUNT 

/RETlJRN, NO Et\JD OF 51 GNAL 
/TEST FOR AC=0 

/NO, TAKE NEXT WORD 
/YES, STORE LOCATIOi'J 
/OF' FIBST ZERO 

/ADD NEXT 9 WORDS 

/TES1 l'OB SUl1 =0 
/N 0, GO CX\l 
/YES AND 
/CALCULATE 
/NO. OF' POI NTS 

BAR /MAKE 40130 

/AND WITH 2TN 
/TEST FOR NON ZERO 

/YES, THIS IS THE 
INEW NO. OF POINTS 

IN 0, DIVIDE 
/BY TI.]O 

lAND GO AGAIN 

/GET 2 TN POINTS 

/PUT IN COUNTEH 
/CLEAR I 
/GET START ADDRESS 
/SUBTHACT ONE 

/GE.:T ORI GINAL NO. OF' POINTS 
/SUDTRACT ~\JE 

I TH I SIS: < X - 1 ) 
/GET NEvI NO. Or' POI NTS 
/SUFlThACT O\.\1E 
/THIS IS: <Y-l) 

23 



REDi\JEX~ TAD REIA'\lO 
MQL 
£'1UY 
REOO 
DVI 
RED.\lEW 
DCA REDRES 
SWP 
TAD REDSTA 
DCA REDLOC 
TAD RED:JEW 
MQL 
TAD REDRES 
SAM 
MQL 
TAD I REDLOC 
TAD REDPOS 
DCA REDCMP 
iYlUY 
REDCMP 

'DVI 
REDNEW 
SWP 
DCA REDF'AC 
CAM 
I SZ REDLOC 
TAD REDRES 
MQL 
TAD I REDLOC 
TAD Rl!:DP OS 
DCA REDCMP 
MUY 
REDCMP 
DVI 
REDNEW 
SWP 
TAD REDF'AC 
TAD REDPOS 
DCA I I HI 
I SZ RED0 
I SZ REDTLR 
JMP REIl\lEX 
TAD REDNEW 
TAD REDSTA 
DCA IRI 
TAD REDPOI 
TAD REDi.'JEW 
lAC 
DCA REDTLR 
DCA I IRI 
I SZ REDTLH 
JMP .-2 
JMP I RE,DI ST 

IGET (X-I) 

/MULTIPLY \I1ITH I 

IDIVIDE BY (Y-l) 
ISAVE REST 
IQ U OT I K'J T TO A C 
IGET START ADDRESS 
ISUM IS: L OCATI Q.\j 

IGET (Y-l) 

IGET REST 
IRESULT: (Y-l)-REST 
IPUT IN MQ 
IGET COt'JTENTS OF' LOC. 
IMAKE POSe 

IMUL T. (Y-l) -REST 
IWI TH POSe CONTENTS OF LOC. 
IDI VI DE RES UL T 
IBY (Y-l) 

ISAVE FIRST FACTOR 

IINCREMENT L OCATI CA.\} 
IGE:T REST 

IGET COt.'\lTENTS OF LOC. +1 
IMAKE POSe 

IivJUL TIPLY HES T WI TH 
/POS. CONTENTS OF LOC. + 1 
IDIVIDE BY 
I(Y-l ) 

IADD F'I RST FACTOR 
IGET HI GHT SI GN 
lAND STORE IN MEL'10RY 
IINCREMENT I 
IINCREr-1ENT COUNTER 
INEXT POINT 
ICALCULATE END ADDRESS 
IOF SI GNAL 

IGE.T -NUMEER OF POINTS 
liN 51 G.'JAL BUFFE.R 
ICOMPUTE REST NO. OF POINTS 

ICLEAR REST OF BUF'F'ER 

IRE. TUPN 
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I 
I 
I 
I 
I 
I 

PACK A CHAEACTEf! IN A HUFFElt IN 05/8 FORMA T 
CAN BE USED FOR BUFFERS UP TO 31 PAGES 

(NOT USING LAST PAGE OF I'IELV) 
PARAMETERS ARE: 

I 
I 
I 
I 
I 

CALL: 

o 
PACKB.. .-. 

DCA 
TAD 
CDI' 
SZA 
JMP 
TAD 

'DCA I 
TAD 
CLL 
SNL 
JMP 

RAR 
CLA 

CURF'LD: FIELD OF SUBROUTINE 
BUF'FLD: FI E.LD OF BUFFER 
BUFBEG .. BUF'ENlJ: DEFINE SIZE 01- BUFF'ER 
TAD CHAE 
JMS PACKB 

BUFFER FULL RETURN(AC=0) 
NORMAL RETURN (AC=0) 

ITu~PORAHY ST~iAGE. 

PACKB-1 ISAVE CHARACTER 
PACKSW ITEST PACKSWITCH 
BUF'FLD 

PACKB1 
PACKB-l 
PACPTR 
PACPTR 

.+4 

III' -2 
IGET CHARACTER 
IINSERT IN BUFFER 

II S POI NTER ODD ? 
ISKIP I I' YES 

CLA 
DCA 

CLL CMA HAL ISET PACKSWITCH TO -2 
PACKSW 

PACKB1 .. 

PACKB2 .. 

SKP 
ISZ 
JMP 
CLA CLL 
TAD 
DCA 
TAD 
RTL 
BTL 
DCA 
TAD 
AND 
TAD I 
DCA I 
ISZ 
I SZ 
JMP 
TAD 
CMA CLL 
TAD 
SNL CLA 
JMP 
TAD 
DCA 
SKP 
I SZ 
CDI<' 
JMP I 

PACPTR .. BUFBEG 
PACKSW .. 0 
PACBEG.. BUFBEG 
P.4CEN D.. BUFEJ.\l D 
C7400.. 7400 

PACPTR IINCREMENT POINTER I F EVEN 
PACKB2 IGO TO EXIT 
CM 
PACPTR IDECR~~ENT POINTER 
PACPTR 
PACKB-1 IGET CHARACTER 

ISHIFT 4 POSI TI ONS TO LEFT 
PACKB-1 ISAVE TEMP ORARY 
PACKB-1 
C7400 /KILL BITS 4-11 
PACPTR 
PACPTR IINSERT IN BUFFER 
PACPTR II NCREr1ENT ADDRESSPOI NTER 
PACKSW IINCREMENT PACKSWITCH 
PACKB1+3/AGAIN IF PACKSWITCH NONZERO 
PACEND 

PACPTR 

PACKB2 
PACBEG 
PACPTR 

PACKB 
CURF'LD 
PACKB 

ITEST FOB BUFFER &I\JD 

ISKIP IF FULL 

IINITIALIZE POINTER 

IN ORMAL RETURN 
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I UNPACK A CHARAC TEE FR (lw1 A BUFFER I N OS 18 FOHMA T 
I 
I CAN BE USED F"OR BUF'FEHS UP TO 31 PAGES 
I (NOT USING LAST PAGE OF FI ELD) 
I 
I PARAMETERS ARE: 
I CURFLD: FI ELD OF SUBROUTINE 
I BUFFLD: FI ELD OF BUFF"ER 
I BUFBEG .. BUFEND: DEFINE SIZ E OF' BUFFER 
I 
I 
I 

CALL: CLA 
JMS UNPACK 

I RETURN; IF LINK=l: BUFFER EMPTY 
I IF LINK=0: NORMAL RETURN 
I 
I RETURNS WITH CHARACTER IN AC 

o 
UNPACK .. " .-. 

TAD 
CDF' 
SZA 
JMP 

CLA 

TAD 1 
AND 
DCA 
TAD 
CLL 
SNL 
JMP 

RAR 
CLA 

tJNPSW 
BUFFLD 

IT EMP ORARY S T ORA GE 

ITEST PACKSWITCH 

UNPACI II F - 2 
UNPPTR IGET FR (lw1 BUFFER 
C377 fKILL BITS 0-3 
UNPACK-l/SAVE TEMPORARY 
UNPPTR lIS POINTEf-{ EVEN ? 

ISKIP I F NO 
.+4 

CLA 
DCA 

CLL CMA HAL ISET PACKSWI TCH TO -2 
UNPSW 

SKP 
ISZ 
JMP 

UNPAC1 .. DCA 
TAD I 
AND 
TAD 
CLL 
RTR 
DCA 

RTR 

CLA CtvlA 
TAD 
DCA 
I SZ 
JMP 
CLA CLL 
TAD 
DCA 
TAD 
CMA CLL 
TAD 
SNL CLA 

/NO INCREl"lENT 
UNPPTH 
UNPAC2 IGO TO EXIT 
UNPACK-l MAKE TEMP. L OCATI Ct.\) ZERO 
UNPPTR IGET WORD 
C7400 IKILL BITS 4-11 
Ul'JPACK-l 

UNPACK-l/SAVE TEMPORARY 

UNPPTR IDECREMENT POINTER 
UNPPTR 
UNPSW IINCREMENT PACKSWITCH 
UNPAC1+I/AGAIN IF NONZERO 
CML lAC H.AL 
UNPPTR 
UNPPTR IPOINTER +3 
Ui~PEND ITEST FOR BUF"FEB END 

Ui'lPPTR 
ISKIP I F EMPTY 

JMP UNPAC2 
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TAD 
DCA 
SKP 

LNPAC2, CLL 
TAD 
CDF 
JMP I 

UNPPTR, BUFBEG 
UNPS\i}, 0 
UNPBEG, BUFBEG 
UNPEND, BUFEl'IJD 

C377, 377 
C7400, 7400 

UNPBEG /INITIALIZE POINTER 
UNPPTR 

/LI NK= 1 
/;\) OE--;~'1AL HETLJHN 

UNPACK-l/GET CHARACTER 
CURFLD 
UNPACK 
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I 
I 
I 
I 
I 
I 
I 

PARI TY, 

PARI T1, 

Cl77, 
C200, 

PARI TY GENERATOR 

GENERATES ODD OR EVEN PARITY BIT (8TH BIT) 

CALL: 

0 
12' 
.-. 
AND 
DCA 
DCA 
TAD 
CLL RAR 
SZL 
I SZ 
SZA 
JMP 
TAD 
RAR 
SZL CLA 

TAD 
TAD 
JMP I 

177 
200 

TAD 
JMS 

CHAR 
PARI TY 
RETUhN (WITH CHARACTER IN AC) 

ICHARACTER T&~PORARY 
IPARI TY SUi'1 

C177 ;r<:ILL 8TH BIT 
PARITY-2 
PARI TY-l 
PARITY-2/GET CHARACTER 

ITEST BIT 
PARITY-l 

INEXT BIT ? 
PARI T1 /YES 
PARITY-l/GET PARI TY SUM 

IFOR EVEN PARITY; 
I I F ODD PARI TY: SNL CLA 

C20£i} ISET PARI TY BI T 
PARITY-2/GET CHARACTER AND 
PARI TY I RETURN 
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I 
I 
I 
I 
I 
I 

I 
I 

SKPOUT.I 

SKPOUl.l 

SKPOU2.1 

SKIP ON FLAG WI TH TIMED OUT RETUEN 

CALL: 

0 
0 
-140 
.-. 
TAD I 
CIA 
DCA 
I SZ 
TAD I 
DCA 
I SZ 
TAD 
DCA 
0 
JMP 
I SZ 
JMP I 
I SZ 
JMP 
I SZ 
JMP 
JMP I 

CLA 
JMS 

ITIMER 
ITIMER 
IPRESET 

SKPOUT 

1 
2 

SKPOUT-3 
SKPOUT 
SKPOUT 
SKPOU2 
SKPOUT 
SKPOUT-l 

SKP OUT 
TIME OUT (IN MILLISECONDS) 
SKIP INSTRUCTION 
TIMJ:o.:D OUT RETURN 
NORMAL RETURN 

TIMEH 2 (ADJUST I-OR 1 t1I LL I SECOND) 

IGET PRESET TIMER 1 

IGET SKIP INS TRUC TI ON 

SKP OUT- 2 IS £T TIMEH 2 
10VEHLAID BY SKIP INSTRUCT! ON 

·+3 
SKPOUT ISKIPPED ! 
SKPOUT 
SKP OUT':' 2 I OVERFL OW TIMEH 2 ? 
SKPOU2 INO 
SKPOUT-3 
SKPOUl 
SKPOUT ITIMED OUT 
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ISEARCH A LIST FOR A MATCH 
ITHE ROUTINE SEARCHES IN A LIST FOR A t-1ATCH WITH AC. 
/I T HAS TWO RETURNS: FOUND AND NOT FOUND; 
IBOTH WITH AC=0. THE LIST TERMINATOR IS ALSO 0. 
ITHE FIRST ELEMENT HAS ELEMENTNUMBER 0 

TAD (ELEMENT 
JMS SORTC 

LI ST-1 

I 
I 
I 
I 
I 

NOT IN LIST RETURN 
NORMAL RETURN 

IAC=0 
IAC=0 

IL 1ST" 301" 30~h 303" 304" •••••• ." 0/Z ER 0 IS TERMI NATOR 

SORTCN" 0 
o 
o 

SORTC" • -. 
CIA 
DCA SORT.C-l 

·DCA SORTCN 
TAD I SORTC 
ISZ SORTC 
DCA SORTC-2 
I SZ SORTC-2 
TAD I SORTC- 2 
ISZ SORTCN 
SNA 
JMP I SORTC 
TAD SORTC-l 
SZA CLA 
JMP .-7 
I SZ SORTC 
JMP I SORTC 

ICOUNTER CAN BE ON PAGE 0 
/POINTER 
1- AC 
ITEST FOR CHAR. IN LIST 

ISAVE -AC 
ICL EAR C OUN T ER 
IGET ARGI 
IFOR CORRECT RETURN 
ISAVE POINTER 
/POINTER+ 1 
IGET LIST ELEMENT 

IZERO? 
/YES" ELEMENT NOT FOUND 
ICOMPARE 
IEQUAL? 
IN 0" TRY NEXT ELEMENT 
/yES"SET UP RETURN 
IAC=0 
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ILIST SEAHCH"CEOSS F'IELD CALLABLE 
ITHE ROUTINE MATCHES THE AC AGAINST ALL ELE:t1ENTS 
IOF A LIST.IN CASE OF A MATCH IT TAKES THE NORMAL 
IRETUR.l\J WI TH THE OFFSET IN THE LIST IN THE .AC. 
lIN CASE I T ENCOUNTERS A 0000 IN THE LI ST" IT 
ITAKES THE ERROR RETURN"ALSO ~VI TH OFFSET IN AC. 
ITHE LIST IS ASSUMED TO BE IN FIELD OF CALL. 
lIN THE EXAMPLE: ELEl'4ENT 301 HAS OFFSET 0 

I TAD (AC 
I elF 0 
I JMS LI ST 
I LST-. IMAW{ THIS CO>JSTRUCTIO:.J!!! 
I NOT IN LIST RETURN IAC=OFFSl:.:T IN LIST 
I N ORtwlAL RETUHN ( FOUN D) IAC= OFFSET IN LIST 

o 
o 

·0 

LI ST" 0 
CIA 
DCA LI ST-l 
CMA 
DCA LIST-3 
TAD I LI ST 
TAD LIST 
DCA LIST-2 
I SZ LI ST 

LISTl" ISZ LIST-3 
ISZ LIST-2 
TAD I LI ST-2 
SNA 
JNP LISTR 
TAD L I ST-l 
SZA CLA 
JMP LISTl 
I SZ LIST 

L I STR" RDF 
TAD C6203 
DCA .+2 
TAD L15T-3 
0 
JMP I LIST 

IZEHO IS TERMINATOR!!! 

10FFSET COUNTER 
/POINTER 
I-AC 

INQTE! COUNT£R OVERfLOWS INSTANTLY 
ICL EAR O1:"!-'S£T C OUNT£R 
/MAKE ARG ABSoc.UTE 

IF'OE RETURN 

IZERO? 

!MATCH FOUND? 
IN 
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IRELATIVE BRANCHER;CROSS FI~LD CALLABLE 
ITHI S BRANCH ROUTINE CAN BE CALLED FR ~ ANY FI ELD. 
lIT ASSUMES THE LIST IN THE FIELD OF CALLIA~D THE 
IDESTINATION ADDRESSES TOO. IT WORKS WITH RELATIVE 
IDI STANCES AND I S THEREFORE USEFUL F'OR RUNTIME RELO
ICATABLE PROGRAMS. 

I TAD (AC 
I CIF' 0 IIF' BRANCH RESIDES IN F'IELD 0 
ICALLI JMS I (BRANCH 
I LIST-.-l IRELATIVE DISTANCE TO LIST 
I NOT IN LIST RETURN IAC=12I 

ILl STI 215; CR-. 
I 212;LF'-. 
I 37nRUB-. 
I 121 

121 

121 

BRAN CHI .-. 
CIA 
DCA BRANCH-2 
TAD I BRANCH 
TAD BRANCH 
DCA BF.ANCH-l 
ISZ BRANCH 

BRAN 1 I ISZ BRANCH-l 
TAD I BRANCH-l 
SNA 
JMP BRANR 
TAD BRANCH-2 
I SZ BRANCH-l 
SZA CLA 
JMP BRAN 1 
TAD I BRANCH-l 
TAD BRANCH-l 
DCA BRANCH 

BRANRI RDF 
TAD C6203 
DCA .+1 

0 
JMP I BRANCH 

C62031 6203 

12: ER 0 1ST ERM I NA T OR !!!! 

ITEMP AC;NEGATIVE 
IPOINTER 
IENTER WI TH AC=ELEMENT 

/MAKE POINTER ABS CLUTE 

IFOE RETURN 

IFETCH ELEMENT 
I I SIT 0 7 ( EN D OF LIS T ) 
IV 

IMATCH? 
INILOOP 
IPICK DISTANCE TO DESTINATION 
IMAKE ABSOLUTE 

IFIX FIELD AGAINI AND JUVlP 
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IG:El\JERAL SETUP FOE OS8 HANDLERS 
IENTER WI HI LINK=l FOR READ mJLY DEVICE 
/LINK =0 FOR WRITE ONLY DEVICE 
10NLY APPLI ES TO N O!.\J- BL OCK- OR I ENTED DEVI CES. 
lIT CREATES A WORDCOUNTCWC) SET TO -WOEDCOUNT-l 
lAND A START ADDRESS OF BUF'FER (CA)" 
lAND A CDF TO THE BUFFER FI E.LD IN 'SETCDF". 
I'ENTRY' IS THE ENTRYPOINT OF THE HANDLER. 
II T LEAVES THE SUBROUTINE WI TH 'ENTRY' POINTING 
ITO 'STARTING BLK II' FOR BL OCK ORI Et\JT£D DEVI CES" 
lAND DATAFIELD STILL SET TO FIELD OF CALL. 

TEM=. 

7700 
70 

SETUP" 0 

ERR" 
Xl T" 

SETCD" 
C6203" 
CA" 
to! C" 

RDF 
TAD C6203 
DCA Xl T+2 
TAD I ENTRY 
AND SETUP-l 
TAD SETCD 
DCA SETCDF 
RAR 
TAD I ENTRY 
I SZ Ei,\JTRY 
SPA 
JMP ERR 
AND SETUP-2 
CLL CML CMA HAL 
DCA \vC 
TAD I ENTRY 
I SZ ENTRY 
DCA CA 
JMP I SETUP 

CLA CLL CML 
I SZ ENTRY 
I SZ ENTRY 

0 
JMP I ENTRY 

CDF 0 
CDF CI F' 0 
0 
0 

RAR 

ISET UP RETURN 

170 
IMAKE CDF 
l,fiI ELD OF' BUFFER 
IGET LINK 
IGET FUNCTI CN WORD 

ICHECK HEAD/WEI TE 
IUNRECOVEEABLE ERROR 
17700 
IMAKE -WORDC OUNT-l 

ICURRENT ADDRESS 

lSI GNAL "PERMANENT 10 

ICDF CIF 

IS Oi.'1E.VlH£R£ IN HANDL£R 
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/UNPACK CHAR BY CHAR ROUTINE FOR OS8 HANDLERS. 
/NEEDS A WORDCOUNT SET TO -WORDCOUNT-l"AND A POINTER 
/SET TO CURRENT ADDRESS (BEGIN OF BUFFER). 
/AT THE VERY FIRST ENTRY:PACKSWITCH SHOULD BE 0. 
/THE WORDCOUNT IS INCREMENTED EVERY 3 CHARACTERS. 
/IF THE BUFFER IS EXHAUSTED" THE ROUTINE JUMPS TO XIT. 
lIT EXITS WITH THE "DATAFIELD STILL SET TO THE 
/F'I El .. D OF' BUFF'ER 

PACKSW" 0 IPACKSWI TCH.POS. MEANS L. S. 8 BITS 
/NEG. MEANS MOST SI GN 4 AND 4 BI TS. 

7400 
377 

U\)PACK" .-. IENTER WITH AC=0 
SETCDF" 0 /SET TO CDF X BY SETUP ROUTINE 

TAD PACKSW 
SPA 
JMP UNPl 
SZA 
CLA CLL CMA RTL /AC=-3 
'DCA PACKSW 
ISZ PACKSW /PACKSl,I] IS -2 0R +1 
TAD I CA /FETCH LS 8 BITS 
AND UNPACK-l 
ISZ CA /FOR NEXT 
ISZ WC 
JMP I UNPACK IEXI T WI TH NEXT CHAR IN AC 

C7600" 7600 /CLA 
DCA PACKSW /RESET PACKSWITCH FOR NEXT ENTRY 
JMP XIT 

UNPl" TAD CA ISET POINTER BACK 
DCA CA 
CLL 
DCA TEM 
TAD I CA 
AND UNPACK-2 
TAD TEM 
RTL 
RTL 
ISZ CA 
I SZ PACKSW /LOOP 2 TIMES;ALSO SETS PACKSW=0 
JMP UNPl + 3 
HAL 
JMP I UNPACK 

CA" 0 
WC" 0 
TEM" 0 /TElViP. LOCATI ON" SOMEWHERE IN HANDLER 
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IU~PACK CriAH BY CHAR F 0:-; OS8 HAl\j DLEES. 
IBOUTINE UNPACf{S AN OS8 FOH;1/~T ASCII BUFFEH CHARACTEH 
IBY CHARACTER. IT NEEDS A POINTER (CA) SET TO THE 
IBEGINNING OF THE BUFFER, AND A WOHDOUt'J1' (WC) SET 
ITO - THE NUMBER OF WOrws I i\l THE BUFFEE -1. 
ITHE LOCATION 'SETCDF' t\Jt.EDS TO 81::: SET TO THE FIELD 
hlHERE THE BUFFER RESI DES. 
ITHE PACKSWITCH HAS 3 VALUES:0 foOl!: THE FIRST OF 3 CfiARS. 
II FOR THE SECOND, AND 2 FOE THE 3RD. 
ITHE PACKSv1! TCH SHOUL D BE 0 io'lHE?J ENTERED F'OH THE FI fiST 
ITIr1E. THE ROUTINE LEAVES THE DATAFIt;LD TO THE FIELD 
10F BUFFER UPON EXIT. IF BUF Ei"lPTY THEN JUl1P TO 'XIT'. 

PACKS\.J, 

UNPACK, 
SETCDF, 

Ul'JPl, 

C7600, 

UNP2, 

TEM, 
CAl 
~oJC, 

0 
7400 
377 

.-. 
CDF 

TAD PACKSi,o] 
RAR 
'SZL 
JMP UNP2 
SZA CLA 
JMP UNP3 
TAD I CA 
AND UNPACK-2 
CLL RTR 
DCA TEi"1 
TAD 1 CA 
AND UNPACK-1 
I SZ CA 
I SZ PACKSW 
I SZ WC 
Ji'1P I UNPACK 
7600 
JMP'''XI T 

TAD I CA 
AND UNPACK-2 
CLL RTR 
RTR 
RTR 
TAD TEM 
JMP UNP1 +2 

DCA PACKSW 
TAD TEM 
JMP I UNPACK 

o 
o 
o 

/ENTER vlI TH AC=0 
10VERLAI D 

11 ? 
/Y 

/2 

IBYTE 3 ALREADY PARTLY PREPARED 

IINCR. TWICE, EVERY 3 BYTES 

ICLA 

!PREPARE 3RD BYTE 

/PREPARE Fon NEXT ENTRY 

ISO:-1EWHERE. IN THE HANDLEH 
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IUNPACK AND PRINT OS8 BUFFER; IN HANDLER 
ITHIS PROGRAM PART IS USEFUL FOR HANDLERS THAT HAVE 
IAN OUTPUT ROUTINE THAT LEAVES BITS 0-3 AS THEY 
JARE. THE WORDCOUNT (WC) SHOULD BE SET TO -WORDCOUNT/2 
lAS IT INCREMEi\lTS EVERY ? L OCATI OOS (3 BYTES). 
ITHE ROUTINE IS ENTERED AND EXITED WITH THE DATAFIELD 
ISET TO THE FIELD OF BUFFER. 

UNP" 

C7600" 

TEM" 
CA" 
\.JC, 
C7401?1, 

TAD I CA 
ISZ CA 
JMS OUTPUT 
AND C7400 
DCA TEM 
TAD I CA 
I SZ CA 
JMS OUTPUT 
AND C7400 
CLL ETR 
RTR 
TAD TEM 
RTR 

·RTR 
JMS OUTPUT 
7600 
I SZ WC 
JMP UNP 
JMP 

o 
o 
o 
7400 

XIT 

IFIRST BYTE 

12ND BYTE 

13RD BYTE 

ISOMEWHERE IN HANDLER 
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IPUSH AND POP OPERATORS 
ITHE ROUTIN ES CAN OPERA TE ON DI FFEHENT STACKS 
l~oJHI CH ARE POINTED TO BY THE ARGUt-lENT. 
ICONVENTION IS THAT THE POINTEr; ALWAYS POINTS TO 
IAN ELEMEt\lT" UNLESS COUNT=0" THEN IT POINTS TO 
II TSELF. 
I 
I TAD CAC 
I JMS PUSH 
I STACK 
I FULL RETURN" AC=0 
I NORMAL RETURN"AC=0 

ISTACK,,-21 I-MAX SIZE Of STACK=21(8) 
ICOUNTER OF ELEMENTS; 0=EMPTY 
IPOINTER" SET TO CUHEENT LOC. 
IFI RST ELI1'1ENT 

I 0 
I 
I 
I 

PUSH" 

• 
1 

0 
.-. 
DCA 
TAD 
I SZ 
DCA 
TAD 
I SZ 
TAD 
SMA 
JMP 
I SZ 
ISZ 
ISZ 
TAD 
DCA 

POPTEtvI 
I PUSH 
PUSH 
PUSH-l 
I PUSH-l 
PUSH-l 
I PUSH-l 
CLA 
I PUSH 
I PUSH-l 
PUSH-l 
I PUSH-l 
I PUSH-l 
PUSH-l 

TAD POPTEM 
DCA I PUSH-l 
I SZ PUSH 
JMP I PUSH 

ITLMP. POINTER 

ISHAHED L OCA T I ON 
ISAVE PHI 

ISTACK F'ULL? 

/Y£S" FULL RETURN 
ICOUNT+ 1 

IF OINT£H+ 1 

IP OINTER FETCHED 
IDEP OSI T IN STACK 
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/THE POP OPERATION F'ETCHES ONE WORD FHCl1 THE 
/STACK. 

I 
/ 
I 
I 

JM$ POP 
STACK 

Et'4PTY RETURN 
NORMAL RETURN 

POPTEM .. 0 
7777 
o 

pop" • -. 
TAD I POP 
DCA POP-l 
I SZ POP 
I SZ POP-l 
TAD I POP-l 
SNA SPA 
JMP I POP 
TAD POP-2 

-DCA I POP-l 
I SZ POP-l 
TAD I POP-l 
DCA PUSH-l 
TAD I PUSH-l 
DCA POPTEM 
TAD PUSH-l 
TAD POP-2 
DCA I PoP-l 
TAD POPTEM 
ISZ POP 
JMP I POP 

IPOINTS TO STACK 
/AC=0 
/AC= ELEMENT 

ITEMP.POINTER 

ISET UP PTR TO STACK 

/COUNT=0?BUF EMPTY? 

IY :E;S.. EMP TY RET. 
/DECREMENT COUNT 

IPOINTS TO PTR 

IF ETCH ELEMEi.'i T 

IDBCREMENT PTR 

/EXIT \VITH ELEMENT IN AC 
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IFILL A ROTATIN G BUFF'EJ\ 0 UEl/E 
IFILLO IS A ROUTJ;\lE THAT PUTS THE AC IN THE NEXT 
IFREE LOC.IN THE BUFFER. THE C.G-\JCEPT IS THAT THE BOU-
ITINE CAN BE USED FOE VAHIOUS BUFFEHS. EACH BUF'FE,R 
ICARRIES ITS OWN ADMINISTRATI ON DP.IA. 

I 
I 
I 
I 
I 

F'lLLQ, 

JMS FILLQ 
BUF 
FULL RETUHN 

NORMAL RETURN 

fa 
fa 
13 . -. 
DCA FILLQ-l 
TAD I FILLQ 
I SZ FILLQ 
DCA FILLQ-2 
TAD I FILLQ- 2 
DCA FILLQ- 3 
I SZ FILLQ-2 
TAD FILLQ-3 
CIA 
TAD I FILLQ- 2 
lAC 
SMA SZA 
JMP FILLQ3 
SZA CLA 
ISZ FILLQ 
I SZ I F'ILLQ- 2 
I SZ FILLQ-2 
I SZ FILLQ-2 
ISZ I FILLQ- 2 
TAD FILLQ-3 
CIA 
TAD I FILLQ- 2 
SMA SZA CLA 
JMP FILLQ2 

FILLQl, TAD I FILLQ-2 
TAD FILLQ-2 
DCA FILLQ-3 
TAD FILLQ-l 
DCA I FILLQ-3 
JM.P I F'I LLQ 

FILLQ2, lAC 
DCA I FILLQ- 2 
JMP FILLQl 

FILL03, CLA 
TAD FILLQ-l 
JMP I FILLQ 

lAnG POINTS TO BUF BOOKKEEPER. 
IAC=0 IF ELEMt:NT STILL ACCEPTED 
lAC UNEQ 13 IF NOT ACCEPTED 
IAC=0 

ISAVE SIZ E 
IPOINTER IN BUFBOOKKEEPEH 
15AVE AC 
IENTEF< \oll TH THE ELEt'1ENT I N THE AC 
ISAVE AC 
IARGUM. POINTS TO BUF 
IFOH liETURN 

ISAVE SIZE 

IAC=- S I Z E+C OUNT+ 1 

IBUF FULL, AC NOT ACCEP1ED 

IFOF; N ORl'1AL HETURN 
ICOUNT+ 1 

IFOR PTR2 
IPTH2+1 
/- SIZ E+PTR2>=0? 

IN 0, t.JRAP A R OUN D 
/YES, C Q'vlPUTE REAL ADDR 
IPIE2+ 'PTH2 • 

IDEP IN BUF' 

IPTE2= 1 
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J'r\A 1::::.,5. 
NORMAL 
RETUR.N 

(FILLQ ) 

~ 
fSA-vE AC J 

L 
f:"e:iGH 11; Sl'sV€ 
BtA FPOIi'JiE:1t 

SA.Ve;: S\ZE: 

-!t 
C(:. ~TU RoN ::: 
RETURNt-1.. 

~TR2~ 
~rR2 .:t.!.....J 

fLLl~ 

co MPlATE 
mE .0-BSO L-U: 
T'E: ADDRESS 
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BUF) 

lAD Ac 

S\2E 
G(hJNT 
PTR1 
fTR2. 
~ 
~ 

I 

t€MPT\" PrR 
IFILL PTR 

RETURN) 

IFU.Ll RETURN, ACf0 

• t=lLL.~2. 

/ FULL REi1.AR.N j Ac, ~ ¢ 
I kJORMPrL RETUR.N j /\Co=¢ 



IRESET A ROTATING BUFFER QUEUE 
ICLEAR THE BUFFEH BY SETTING COUNT=01 AND MOVING POINTERS 
ITO THEIR INITIAL POSITI~~.(SYMM~TRICALLY) 

IBUFI 
I 
I 
I 
I 

CLRQI 

16 
o 
1 

IMAX. SIZE 01' BUF'}O~ER;SPECIF'IED HERE 
ICOUNTS # OF ELEMENTS IN BUF 

16 
ZBLOCK 

IEMPTY POINTER(PTR1) SET TO F'IRST ITEM 
IFILL POINTER(PTR2) SET TO EJ.\lD OF BUF' 

16 ITHE ACTUAL BUFFER AREA 

0 
0 
.-. 
TAD 
DCA 
ISZ 
TAD 
DCA 
ISZ 
DCA 

'I S2 
lAC 
DCA 
I SZ 
TAD 
DCA 
JMP 

1 CLRQ 
CLRQ-l 
CLRQ 
I CLRQ-l 
CLRQ-2 
CLRQ-l 
I CLRQ-l 
CLRQ-l 

I CLRQ-l 
CLRQ-l 
CLRQ-2 
I CLRQ-l 
I CLRQ 

ISAVE SIZE 
IBUFPTR 
IEJ\lTER WI TH AC=0 
IGET POINTER TO BUFBOOKKEEPER 

IFOR RETURN 
ISAVE SIZE 

IFOR C OUNT=0 

/PTEl =1 

IPTH2=SIZ E 
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IFETCH THE NEXT ITEM FHOi'1 THE HEAD OF THE Q. 

I JMS MTQ 
I BUF IPOlNTER TO BUFFER 
I EMPTY RETURN IAC=0 
I NORMAL RETURN IAC= ELEMENT 
IMTQ STANDS FOR EMPTY-THE QUEUE 

0 
0 
0 

MTQ, .-. 
TAD I MTQ 
DCA MTQ-l 
TAD I MTQ-l 
DCA MTQ-2 
I SZ. MTQ 
I SZ MTQ-l 
CMA 
TAD I MTQ-l 
SPA 

·JMP MTQl 
DCA I MTQ-l 
I SZ MTQ-l 
lAC 
TAD I MTQ-l 
TAD MTQ-l 
DCA MTQ-3 
TAD I MTQ-3 
DCA MTQ-3 
I SZ I MTQ-l 
TAD I MTQ-l 
CIA 
TAD MTQ-2 
SMA CLA 
JMP 1'1TQ2 
lAC 
DCA I MTQ-l 

MTQ2, TAD MTQ-3 
I SZ MTQ 
JMP I MTQ 

til TO 1, CLA 
JMP I MTQ 

ISAVE ELEMENT 
IBUF SIZE 
IPOINTER IN BUFBOOKKEEPEH 
IENTER ~JI TH AC=0 
IPTR TO BUFBOOKKEEPEH 

ISAVE SIZ E 

IFOR RETURN 

IC OUN T- 1 < 0 ? 

!YES, BUF EMPTY 
ICOUNT=C OUNT-l 

ICCMPUTE HEAL ADDRESS 
IPTRI + 'PTRl '+ 1 

ISAVE 
IF ETCH THE ELEMENT 
ISAVE 
IPTRl =PTRl + 1 
I-PTRl+SIZE<0 ? 

IYES, UPDATE P1Hl 

IPTHI = 1 
IEI,EMENT IN l\G 

I' EJ.'1PTY' RETURN 

42 



EX-AMPLE: 
S\2E =- ~O(10) 

PTR2. . 

pr~1 
Prlt2 

~ c.oUNT:::1. 

ll<LIIO.lI_IT_l 
FIR~T 5 LEMENT 

PT~'\ pr~2 

~ ~ 
[I~Elz1??Zlg[1~:·.O 
NORMAL;; COt)tJt '= S 
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ICOMBINED ROTATING BUFf'Efi OPERATORS"CROSS FIELD CALLABLE. 
ITwO SUBROUTINES HAVE BE&~ PUT TOGETHER IN ORDER TO 
ISAVE SPACE. FILLQ PUTS AN ELEl"lENT INTO THE BUFFER .. 
lAND MTQ TAKES ONE FROM THE BU¥'FEH. EACH BUFf'EH HAS ITS 
10WN AD['w1INI STRATI Q\J .. lmICH rvlAKES THE ROUTINES USEF'u.. FOR 
IMULTIPLE BUFFERS wITH Kt\CH ITS OWN LENGTH AND CONTENTS. 
IWHEN USING THE ROUTINE CROSS FI ELD I T ASSUMES THE aUF'FER 
lIN THE FI ELD OF CALL. THE ARGUi'lENT IS RELA TI VE .. SO THE 
IROUTINES CAN BE USED IN A RELOCATABLE ENVIRONMENT. 
IPOINTERS ARE ALSO RELATI VEe 

ITHI S IS WHAT THE BUFFER LOOKS LIKE: 
IBUF .. 16 IMAX. SIZE OF' BUF. HERE THE BUF IS 16 LONG 
/ 1.3 ICOUNTER OF ELE."1ENTS IN THE BUFFER 
I 0 I'READ' POINTER .. USED BY MTQ 
I 0 I'WRITE' POINTER .. USED BY FILLQ 
/ ZBLOCK 16 ITHE ACTUAL BUFFER AREA 
If-JOTE THAT THE BUFFER SHOULD BE SET UP AS ABOVE. 

I TAD ELEM&'\JT 
I CIF MONFLD 
I JMS I (FILLQ 
I BUF-. 
I BUFFER FULL BETUliN IAC=0 MEANS THAT THE ELEMENT 
I IHAS BEfl~ ACCEPTED (THE VERY LAST ONE) 
I IAC=ELEMENT MEANS NOT ACCEPTED! 
I NORMAL RETURN IAC=0 

QSIZE.. 1.3 ISIZE OF BUF SAVED HERE 
QPTR.. 0 IPOINTER IN ADMINI STRATI ON OF' BUFFER. 
C6203.. 6203 

FILLQ .. .-. 
JMS 
TAD 
CMA 
TAD 
SPA 
JMP 
SZA 
I SZ 
I SZ 
ISZ 
JMS 
TAD 
DCA 
CLA 

FILLQR .. 0 
JMP 

SETFIL 
I QPTR 

QSIZE 

FILLQR-l 
CLA 
FILLQ 
I QPTR 
QPTR 
QyJRAP 
QAC 
I GIPTR 

I F'ILLQ 

IINI TIAL SETUP" COIvIMON FOR BOTH. 
IBUFFER FULL 1 

ISIZ E-C OUNT-l 

IBUF FULL;AC NOT ACCEPTF:D 

IBVI' OK; NORMAL RETURN 
ICOUNT+ 1 

IINCREl'IENT POINTER AND/OR WRAP 
IDEPOSI T 
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SETFILI .-. ICOYllvI ON SETUP 
DCA QAC 
TAD I FILLQ IGET An GUMENT 
TAD FILLQ INAKE ABSOLUTE 
DCA QPTR 
TAD I QPTR ISA. Vl!: SIZE 
DCA QSIZE 
RDF IFOB RETURN 
TAD C6203 
DCA FILLQR 
ISZ QPTR 1-> COUNT 
I SZ FILLQ 1-> ERROR HETURN 
JMP I SETFIL 

IINCREMENT POINTER, AND TEST FOR END OF BUFFEB.. 
IELSE \vRAP-AROUND. RETURN WI TH QPTR POINTING TO THE ABSOLUTE 
IBUFF"ER LOCATION 

QWRAP, .-. 
ISZ QPTR 

"I SZ I QPTR 
TAD QSIZE 
CIA 
TAD I QPTR 
SMA CLA 
DCA I QPTR 

QWR1, TAD I QPTR 
1'AD QPTR 
lAC 
DCA QPTR 
JMP I QWRAP 

IALSO CCMMON INSTRUCTION 
ITRY NEXT L e.c. IN BUF 
IBEY OND SIZ E1 

IWHAP S AR OUN D 
ICOMPUTE ABSOLUTE ADDRESS 

IFETCH THE NEXT ITEM FRQ.'1 THE ROTATING BUFFER 
I CI F MQ.'JFLD 
I JMS I (MTQ 
I BUF-. 
I EMPTY RETURN IAC=0 
I NORMAL RETURN IAC=ELEMENT 

QAC=. 
MTQ, 

ITO SAVE SPACE 
.-. 
TAD MTQ 
DCA FILLQ 
JMS SETFIL 
CMA 
TAD I QPTR 
SPA 
JMP FILLQR-l 
I SZ FILLQ 
DCA I QPTR 
JMS Qy1HAP 
I SZ QPTR 
TAD I QPTR 
JMP FILLQR 

IDa CCMMON SETUP 

IC OUNT-l <0 1 

IY, BUF EMPTY 
IFOR NORMAL RETunN 
IN, C 0;\1 FI f:M 
IINC POINTER ETC. 
IHEAD POINTER COMES EARLl En. 
IFETCH 
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IBINARY LOADER SUBROUTINE 
ITHI S BINARY LOADER I S MUCH DI FFERENT FR CM THE STANDARD 
lONE • I TWAS DESI GNED ON THE CONCEPT OF' A MECHANI SM 
ITHAT FREES THE PROGRAMMER H~OM THE CUMBERSOME BINARY 
IFORMAT PECULIARITIES.THE PROGRAM HEADS BINARY 'TAPE' 
IF'HOM AN INPUT DEVI CE AND PRODUCES 3 PARAMETERS OF 
/INTEREST: THE LOAD POINTER 'BINPC'I THE LOAD FIELD 'BINFLD' 
lAND THE CCA'JTENTS OF THE DATA 'BINAC I. THE USER CAN 
ITEST FORMATS AND BOUNDARIESI AND HAS TO DEPOSIT THE 
lOOTA HIMSELF. 
IDURING LEADER PHASE THE ROUTINE I GNORES BOTH LEADER 
lAND BLANK CODE. A Ji'1S TO BINL WI TH AC UNEQ 121 AL SO 
IRESETS ALL PARAMETERS AND RETURNS TO LEADER MODE. 

ITHE BINARY FORMAT TAPE HAS 3 PHASES: 
..... r-HJ'.SE 1 (LEADER PHASE) CODES 2121121 OR 121121121 
/PHASE 2 (ORIGINSIDATA AND FIELD SETTINGS) 
I 3 X 121 11"1 El...D SETTING TO FI ELD X.iADDS NOT TO CHECKSUM 
/ 2XX.i 0YY 10RI GIN SETTING TO PC=XXYY.i ADDS TO CHECKSUM 
I . I2IXX.i I2IYY IDATA ELEt'1ENTS XXYY.i ADD TO CHECKSUM 
I I2IXX.i0YY ICHECKSUM XXYYIRIGHT BEFOR THE STOP SIGN 
IPH~SE 3 (THE STOP SI GN) I S ALSO ONE 2121121 CODE 

IHOW TO USE THE ROUTINE AS A STANDAHD BINARY LOADER 
ISTARTI JMS BINL 
/ HLT IEOT RETURN.iAC=0 
I HLT IREADY RETURN.iAC=DIFFERENCE IN CHECKSUMS 
I TAD BINFLD IAC=0.iNORMAL RETunN 
I DCA TEM 
I TAD BINAC 
ITEt'h 121 
I DCA I BINPC 
I JMP START 

-10121 
-30121 
6201 
-2121121 

BINCI 77 
BINPHI (3 

BINPCI 0 
BINACI 0 
BINFLDI 121 
CHK~UMI 121 
CHK1 Ei"h 121 

BINLI 

121 
121 

.-. 
SZA CLA 
JMP BIN3 

ICONSTANTS 

IMASK 
IPHASE FLAG.C1=LEADER>POS=ORI GHHNEG=DATA 
ILOAD POINTER 
IDATA TO BE DEPOSITED IN LOADPOINT 
IFI ELD INTO WrII CH TO LOAD 
ICOMPUTED CHECKSUM 
ICHECKSUM OVER 2 FRAMES 
IFF..AME 2 
IFPAME 1 

lAC UNEQ TO 0 RESET ALL PARAMETERS 

BIN21 TAD BINPH IAr.:E WE IN LffiDEF PHf\SE. ? 
SNA CLA 
JMP BIN3 IY 
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RIN4" TAD 
TAD 
SMA 
JMP 
TAD 
TAD 
SMA 
lAC 
DCA 

BINL-l 
BINC-3 
CLA 
BIN6 
BINL-l 
BINC-4 

BINPH 

IN" IS FPAMEl = F'I EJ. ... D? 
1-300 

IY" SE1 1.1 ELD 
IIF 100-177 MAKE PHASE GT 0 
II~ 000-077 MAKE PHASE NEG 

ITO AVOI D AC=0 

IASSEMBLE 6 M.S.EITS IN BINAC AND t1AKE TEMP.CHECKSUM 
TAD BINL-l 
AND BINC 
CLL RTL 
BTL 
RTL 
DCA BINAC 
TAD BINL-l IMAKE TEMP CHKSllM 
DCA CKt<TEM 

IREAD FRAME 2 
JMS HSREAD 

JMP BINRET+l IEOT RETURN 
DCA BINL-2 

IASSEMBLE 6 L.S. BITS AND UPDATE TE."'1P.CHECKSUM 
TAD BINL-2 
AND BINC 
TAD BINAC 
DCA BINAC 
TAD BINL-2 ITEt-1P CHKSUM 
TAD CHKTEM 
DCA CHKTEM 
TAD BINPH IARE WE: IN ORI GIN PHASE? 
SMA CLA 
JMP BIN7 /y;PROCESS ORIGIN SETTING 

IREAD FRAME 1 IN ADVANCE; THI SIS F"OR 
JMS HSREAD 

JMP BINRET+l IEOT RETURN 
DCA BINL-l 
TAD BINL-l 

DATA ONLY 

TAD BINC-l 
SNA CLA 

lIS IT 200 CODE?(STOP CaE) 

JMP BIN8 
I SZ BINPC 
NOP 
TAD CHKTEM 
TAD CHKSUM 
DCA CHKSUM 
I SZ BINL 

BINnET" I SZ BINL 
JMP I BINL 

/y"END OF DATA 
IN EX T L OCA T I ON 
IJUST IN CASE 
IUPDATE CHKSUM 
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IRESEt"ALLpARAMETERS' ~OR' START OF NEW DATA TAPE 
BIN3.. TAD BINC-2 ICDF 0 

DCA BINFLD 

IMAKE 
BIN6 .. 

DCA CHKSUM ICHKSUM=0 
DCA BINPH ISET TO LEADER PHASE 

JMS HSRFAD IREAD 1 FRAME 
JMP BINRET IEOT RETURN 

DCA BINL-l 
TAD BINL-l lIS IT LEADER CODE? 
TAD BINC-l 
SNA CLA 
JMP BIN2 IY .. PROCEED LEADER LOOP 
TAD BINL-l lIS IT 000? 
SNA CLA 
JMP BIN2 lY.dGNQRE ALSO IF IN LEADER MODE 
JMP BIN4 IN .. CAN BE ORI GIN ONLY 

CDF OUT OF FRAME 1 
TAD BINL-l 
AND BINC 
TAD BINC-2 IAC=0X0 
DCA BINFLD 
JMP BINS 

IPROCESS ORIGIN SETTING AND LOOK FOR MORE 
BIN7.. CMA IPC-l 

TAD BINAC ITHIS IS NEW PC 
DCA BINPC 
TAD CHKTEM 
TAD CHKSUM IUPDATE CHKSUM 
DCA CHKStJI1 
JMP BINS 

lEND OF DATA PROCESSING; CC.-"4PARE TWO Ct{ECKSlMS 
BINS.. DCA BINPH ISET TO LEADER PHASE 

TAD BINAC ITAPE CHKSUM 
CIA 
TAD CHKSUM 
JMP BINRET lEND OF DATA RETUP~(READY) 
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IINTERRUPT SERVICE BY LIST LOCl<-UP 
ITHE ROUTINE TRIES TO IDENTIFY THE INTERRUPTING 
IDEVICE BY LOOKING IN THE SKIP LIST. IF FOUND, IT 
ICLEARS THE HARDWARE FLAG WI TH THE INSTRUCTION 
lIN THE CLEARLIST. THEN IT JUNPS TO THE LOCATION 
IPoiNTED TO IN THE JUMp LIST. 
II T TAKES CARE F·OR SPECIAL DEVI CES THAT SKI P I F THE 
IFLAG WAS LOw INSTEAD OF HIGH, AS IS NORMALLY THE CASE. 
ITHIS IS NECESSARY FOR THE KV8 INTERRUPTBAR.(6051) 
IF·OR THIS PURPOSE LEAVE OUT BIT 4000(2051) IN SKIPLST. 
ISKIP LI ST ALWAYS TERMINATED BY A ZERO!!!! 
10THER LISTS NOT. 

ISKPL ST, 6031.; 6041.; 2051; 6141; 6151; 0 
ICLRl4ST, 6032; 6042; 6052; 6142; 61 52 
1 ... 'MP:4ST, KBD1; TTY; INTBAR; KBD2; TTY2 
I 
1*0 JMP I .+1;INT5ERV 

INTAC, ·0 
IN 11..NK, 0 
INTI?TR, 0 

4000 
SKPLST-l 
CLRLST-SKPLST 
JMPL S T- CLRL S T 

INTSERV, DCA INTAC 
RAL 
DCA INTLNK 
TAD INTSER-3 
DCA INTPTR 

INTl.. CLA 

INT3, 

I SZ INTPTR 
TAD I INTPTR 
SMA 
JMP INT2 
DCA .+1 

o 
JMP INTI 
TAD INTPTR 
TAD INTSER-2 
DCA INTPTR 
TAD I INTPTR 
DCA .+1 

o 
TAD INTPTR 
TAD INT5ER-l 
DCA INTPTR 
TAD I INTPTR 
DCA INTPTR 
JMP I INTPT-q 

lAC SAVED HERE 
/LINK SAVED HERE 
IPOINTER IN LISTS 

IUSED TO FIND LI5T 
ITO FIND JUMPLIST 

ISAVE AC AND LINK 

15ET UP POINTER 

IJUST IN CASE 

IGET SKIP I NS'iR. 
ISTRANGE SKIP? 
/YES, BI T 4000 WAS L EFT OUT 

10UERLAID BY SKIP INSTRe 
IDI D NOT SKIP 

hlHEHE I S CLEAR INSTR? 

IPI CK I T UP 

10VEHLAID BY CLEAR INSTR. 
IWHERE TO GO? 

IJUMP THERE 
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iL'iT2 .. 

EXIT .. 

SNA 
HLT 
TAD INTSER-4 
DCA .+1 

o 
JMP INT3 
JMP INTl 

CLA. CLL 
TAD INTLNK 
CLL RAR 
TAD INTAC 
RMF 
ION 
JMP I 0 

/END OF LIST? 
/HALT I F I NTERRUPT NOT FOUND 
/SET BIT 4000 

/OVERLAID BY SKIPINSTR. 

/JUST IN CA.SE 
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IFIND SMALLEST HOLE IN A LI S1' .. JUST BI G ENOUGH. 
ITHE ROUTINE FINDS A HOLE I:-.J A LIST THAT MATCHES 
IA SPECIFIED SIZE (IN THE AC) BEST. IT RETURt'JS 
IWI TH THE POINTER TO THAT HOLE IN THE AC. 

I TAD (4 ISEARCH SMALLEST HOLE> OR = 4LOC. 
I JMS SMALL 
I LISTBEGIN 
I -LI STEND 
I NOT FOUND RETURN IAC=0 
I NORMAL RETURN IAC=POINTER TO HOLE BEGIN 

ILISTBEGIN.. 1;3;2;4;0;0;0;0;0 
ILISTEND.. 0 
IZEROES REPRESENT HOLES!!!!! 

7777 
SMALCN .. 0 

o 

" " " " 
SMALL.. • -. 

CIA 
DCA SMALL-l 
CMA 
DCA SMALL-2 
CMA 
DCA SMAL CN-l 
CMA 
TAD 
DCA 
ISZ 

SMALl.. DCA 
CMA 

SMAL2.. DCA 
TAD 
SNA 

I SMALL 
SMALL-3 
SMALL 
SMALCN 

SMALL-4 
SMALCN-l 
CLA 

JMP SMALND 
TAD SMALL-3 
CLL 
TAD I SMALL 
SZL CLA 

IENDSWI TCH: 0=.ENDi 7777=NORMAL 
ICOUNTS SIZE OF HOLE 
IPOINTS WHERE LAST HOLE WAS 
IHOLEFLAG: 0=HOLE; 7777=NOT HOLE 
IPOINTER IN LIST 
ISIZE OF LAST HOLE 
I-SIZE OF HCLE WANTED. 

IENTRy .. SIZE OF WANTED HOLE.. IN AC 

ISAVE -SIZE 
ISET LAST HCLE SIZE TO LARGE VALUE 

IRESET END SWITCH 

ISET UP POINTER (-1) 

/POINTS TO -LISTEND) 
ICLEAR HOLE COUNTER 
ISET HOLEFLAG TO NOT HOLE 

lEND S\VITCH SET? 

IYES .. REAL END 
lOUT OF LIST? 

JMP Si'1ALS IYES .. SI GNAL END FOR NEXT TURN 
I SZ SMALL- 3 IP 01 NTER+ 1 
TAD I SMALL-3 IF~TCH 

ITHE FOLLOWING INSTRUCTIO:\J DE:TEHMINES WHAT I S A HOLE 
lAND WHAT NOT. IN THIS CASE: 0000='HOLE' 

SZA CLA 115 IT A ZEftO? 
JMP SMAL3 INO 
DCA SMALL-4 ICLE:AR H OLEF'LAG 
ISZ SMALCN ICOUNT SIZE: OF HOLE 
JMP SMAL2 ISET HOLEFLAG AND PROCEED 
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lINE HAVE NOW TOUCHED AN OCCUPIED LOCATION. IF THIS 
IWAS THE FIRST AFTER A SET OF ZEROES, IT TERrlINATES 
IA HOLE. LISTEND ALSO TERNINATES A HCLE!! CENDFLAG) 
SMAL3, TAD SMALL-4 IHOLEFLAG=0? 

SZA CLA 
JMP SMALl INO, ~.JE ABE STILL IN OCC. AREA 
TAD SMALCN IYES, \vE JUST I S aLATED A HOLE 
TAD SMALL-l II SHaLE EXACTLY WHAT WE viANT? 
SNA 
DCA 
SPA 
JMP 
TAD 
CIA 
TAD 
SZL 
JMP 
TAD 
DCA 
TAD 

'CIA 
TAD 
DCA 
JMP 

SMALCN-l 
CLA 
SMALl 
SMALL-2 
CLL 
SMALCN 
CLA 
SMALl 
SMALCN 
SMALL-2 
St'1ALL-2 

SMALL-3 
SMALL-5 
SMALl 

ISET END FLAG 

IN 0, TOO SMALL, SE.4RCH FURTHER 
/YES, FOUND A POSSIBLE HOLE 
lIS IT SMALLER THAN LAST HOLE? 

IN 0, LAST HOLE I S BETTER MATCH 
IYES, REPLACE LAST HOLE 

IMAKE I T POINT TO HOLEBEGIN 

IALSO REMEMBER y!HERE LAST HOLE BEGINS 

lEND OF LIST DETECTED, MAY TERMINATE A SET OF ZEROES (HOLE) 
ISO SET FLAG TO SIGN{';L THAT THE GAME IS OVER, hilT PROCESS 
ITHE HOLE FIRST. 
SMAL 5, DCA SMAL CN - lIS E T Et'\J D FLA G 

JMP SMAL3 

lEND OF THE ROUTINE. 
IHOlY FOUNDCLASTHOLE 
Sr1AUrD, TAD SMALL- 2 

CMA 
SNA CLA 
JMP SMAL4+1 
TAD SMALL- 5 

SMAL4, ISZ SMALL 
I SZ SMALL 
JMP I St'1ALL 

THERE IS El THER A H OLE OR NO 
IS S1ILL 7777) 

ILASTHOLE= 7777? 

/YES, NOTHING FOUND 
ITAKE POINTFR IN AC 
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ILINK FOR RELOCATP.BLE CROSS-PAGE REF'EREr-JCING; WITHIN 1 FIELD. ¢6Lf 
ITHIS. LINK WORKS IN MUCH THE SAME WAY AS A DEBUGGING TRACER. 
lIT EXECUTES THE INSTRUCTION WITH A COMPUTED OPERAND. 
ITHE ROUTINE HAS BEEN TAILORED FOR AND~ TAD, I SZ, DCA, 
IJMP AND JMS. THE LINK WILL BE PRES~RVED AND OPERATED 
IUPON IN THE NORMAL WAY. IN CASE OF A JMS THE ABSOLUTE 
IRETURN ADDRESS IS DEPOSITED IN THE SUBROUTINE ENTRY~ 
ISO THAT THE RETURN FROM THE SUBROUTINE IS THROUGH A 
IJMP I SUER. ENTRY. ARGUMENTS ARE PICKED UP IN THE SAME WAY: 
ITAD I SUBR.ENTRY. 

I TAD AC 
I JMS LINK 
I B-. 
I TAD 
I RETURN 
I RETURN IF ISZ 

1000 
AND I LINKPC 

LINKPC, -0 
LINKAC, 0 

LINK, .-. 
DCA LINKAC 
TAD I LINK 
SPA 
CML 
TAD LINK 
DCA LINKPC 
I SZ LINK 
TAD I LINK 
ISZ LINK 
SPA 
JMP LINKJ 
TAD LINKPC-1 
DCA .+2 
TAD LINKAC 

o 
JMP I LINK 
ISZ LINK 
JMP I LINK 

LINKJ, AND LINKPC-2 
SZA CLA 
JMP LINK3 
TAD LINK 
DCA I LINKPC 
ISZ LINKPC 

LINK3, TAD LINKAC 
JMP I LINKPC 

/LINK PREFERABLY IN PAGE 0 
IRELATI VE POINTER 
lOR AND,ISZ,DCA,JMP,JMS 

SKIPPED 

IC (l\) STAN T 
ITO MAKE REAL INSTRUCTION FROM 
ICOMPUTED ABSOLUTE ADDRESS 
ISAVED AC 

ICCMPUTE OPERAND(PC) 
ITO PRESERVE THE LINK 

/MAKE ABS€lLUTE ADDRESS 

lAND .. TAD ••• ETC 

IJMP OR JMS 
/MAKE TAD I LINK INSTR ETC. 

10VERLAI D 
/NORMAL RETURN 
IIF IT SKIPPED,RETURN+l 

lAND (1000 
II SIT JMP OR JMS? 
IJMP 
IDEP. 'RETURN' IN SOOR. ENT iY 

IJ~lP TO SUBR.ENTRY+1 
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IlYNAMIC CORE STORAGE ALLOCATION ¢6S- ¢72 
~:****************************** 
()NE OF THE METHODS TO ALLOCATE CORE STORAGE DYNAMICALLY IS BY 
USING THE "'FREE-CORE'" TECHNIQUE. FREE-CORE IS AN AREA IN CORE, 
I)IVIDED INTO BLOCKLETS OF A GIVEN SIZE. (ALSO EQUAL IN SIZE) 
THESE BLOCKLETS CONTAIN ONE POINTER POINTING TO THE FOLLOWING 
nLOCKLET, IN TH I SWAY LINK I NG THE BLOCKLETS I NONE DIRECT ION. (F J (; 1) 

J:F A PROGRAM (1) REQUIRES CORE STORAGE FOR VARIABLES, DATA, (IR 
PUSH-DOWN LISTS, THE NECESSARY STORAGE CAN BE REQUESTED FROM 
FREECORE IN UNITS OF A GIVEN SIZE. (ONE BLOCKLET AT A TIME). (FIG 2) 

IF, FOR EXAMPLE, A DIFFERENT PART OF THE PROGRAM REQUIRES 2 BLOC.::I J="T~. 
'-HE FREECORE AREA CAN BE AS IN FIGURE 3. 

IS:- PROGRAM (1) NO LONGER NEEDS ITS BLOCKLET, IT CAN RELEASE THAT 
nLO~KLET TO FREECORE, WHICH RESTORES THE CHAIN AS IN FIGURE 4. 

THE ROUTINES DESCRIBED IN THE FOLLOWING PAGES MAI<E USE OF A FRFF
t~O~c AREA CONTAINING BLOCKLETS OF 8 COMPUTER WORDS, 
'-HE LAST' WORD I N EACH BLOCKLET I S RESERVED FOR THE PO INTER. 

~i~~ []j[J[~-]{=rI--.[-] 

Fi. ~~ []L=_BL __ ][~_JI~~=B 

f=(E I.J. 
! I 

L_-. __ 
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IINI TIALIZE THE FREECORF: AREA 
lIT ACTS AS IF ALL THE BLOCKS WERE OCCUPIED BY 
IS~~E STRANGE CHAIN. BY RELEASING THE BLOCKS ONE 
IAFTER ANOTHER., THEY BECOME CHAINED TO THE FREE
ICORE CHAIN OF AVAILABLE BLOCKS.FC t~r:HOED FIRST. 
IFREEl.O AND FREEHI DELIMIT THIS ACTION. 
I 
I CLA 
I JMS INITFC 
I NORMAL RETURN 

o 
INI TFC, .-. 

I 

DCA FREEF 
DCA FREECT 
TAD FREEHI 
DCA INITFC-l 

AGAIN, TAD INITFC-l 
JMS RELBLK 

I 

. TAD INI TFC-l 
TAD C7770 
DCA INI TFC-l 

TAD FREELO 
CIA 
TAD INITFC-l 
SMA CLA 

ITEMP. STORAGE 

INO FREEBLKS AVAILABLE 

IGET UPPER LIMIT OF FREECORE 

IRELEASE ALL BL OCKS 
lAND CHAIN ALL TOGETHER 

ISET UP FOR NEXT BL OCK 

IGET LOWER LIMIT OF FREECORE 

ITHI S BL OCK BEl~ OOGS TO FREECORE? 
ISKIP IF NO 

¢6S 

JMP AGAIN /YES, RELEASE THIS BLOCK AND SO ON 
I 

JMP I INI TFC /RETURN 
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IPEQUES1 A FREE BLOCK 
ITHE ROUTINE ISOLATES A BLOCK FEo.Yl TEE TAIL 
ICHAIN OF FLEE CORE BLOCt{S, f~ND LblKS IT TO 
IPOINTED TO BY THE AC. IF THE AC=0 NO LINK 
ITHIS IS FOB THE VERY FIEST rEDUEST. 

OF T!-l E 
THE BLOCK .. 
IS tvlADE 

lIN CASE OF ERROR hETUR~: f'I.C=0; ELSE AC 
IPOINTS TO FIBST LOC OF REQLESTED NEW BLK. 
I 
I 
I 
I 
I 
I 

TAD (ANY LOC. IN PEEVIOUS BLOCK .. OR AC=0 
CIF 0 
JMS REQBLK 

EREOR RETUEN INO 110EE BLKS AVAILABLE 
NORMAL HETURN 

ITEMP OEARY S T ORA GE 
REQBLK=. 
RBLX.. .-. 

DCA RBLK-l 
RDF 
TAD C6203 

.DCA RBLRET 
CDF 0 
TAD RBLK-l 
SNA 
JMP RBLf{2 
AND C7770 
TAD C7 
DCA RBLK-l 
TAD FRE:EF 
Si'JA 
JMP RBLBET 
DCA I RBLK-l 
TAD FREEF' 
SNA 
.JMP RBLHET 
TAD C7 
DCA hBLK-l 
TAD I HBLK-l 
DCA F'REEF 
DCA I RBLK-l 
CMA 
TAD FREECT 
DCA FREECT 
TAD RBLK-l 
AND C7770 
I S7, HBLK 
0 
.JMP I HBLK 

ISAVE 

IMDtKE POINTEF~ TO LINK LOCA.TION. 

IP 01 NTS TO TA IL 

10 = NO ELKS f\. VA I LABL E 
IMAKE LINK TO NEW BLK 
IFIND NEW TAIL. 

INO MORE BLKS r\VAILAHLE 

IUPDATE FREEFILST (THE T!1IL) 

12U~O THE LIN,· ()f<' ::!:'.:(l RJ....' 

IDECRH1ENT THE i\lUMBEH OF' AVAILAELE FEEl!.. 
IBLOCKS 
Il?\~E POINTEh TO EEl) DLK 
IFST LOC OF ELK: 

IN OH1YlAL hETURi\J. 

60 



I~ f:L F:A ,c: F f.J. 81. OCKL ET TO I'D 1:.1-C O~ E. 
IT~=-' rLOCK POINTEL TO BY THE: AC. IS LIN!{E,Jj TO THE 
ITAIL OF THE CHAIN OF Fl\E:f<~ COLt" PLOCKS wITH ITS 
ICONTENTS ZEROED. 
IEXIT IS l~L[,oJAYS \vITH AC ==[-1. T:-if:YE IS NO E.liPO~~ EXIl. 

I TAD (?OIN TE.E 
I Cl F ~j 

I JMS hE.LBLK 
I N 01-!MAL l'd:,.TUUJ IAC=0 

FELBLK= • 
ELRL, .-. 

AND 
TAD 
DCA 
nDF 
TAD 
DCA 
CDF 
TAD 
DCA 

TAD 
Ai\] D 
DCA 
TAD 
DCA 
TAD 
DCA 
DCA 
I SZ 
I Sl 
Jl'1P 
I SZ 

RLP?ET, (2) 

JMP 

C7770 
C7 
RBLK 

C6203 
RLBliET 
Ii) 

FRE.EF 
I hBLK 

BELK 
C 7771;) 
FHEEF 
::.17 
RBLK-l 
FHEEF 
RBLK 
I HBLK 
RBLK 
RBLK-l 
• - 3 
FREECT 

1 BLPL 

It{ ILL E I T 9 - 1 1 
lIN SEE '1' E I '1 9 - 1 1 
ISA VE. 1l:t"11-' 

IGET ADDL. OF NEXT FBt.c. FEU,bLK 
ICHA I :\) TH I S BL OCK TO TH E 

IF }I}:'.J', CHA IN 

ISET UP ADDR. m THI S BLOCK 
ISrOrU:; A l' PA GE 0 

ISET UP COUl\ITEE 

IGET ADDU. 01' FIEST l'lORL IN BLOCK 

II N CE. C OW'H 
IAGAIN IF CNT NONZEnO 
II\lCE. Nn.. OF rHEE BLOCKS 

IHEIUEN 
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I TAD (P 01 NTI::E DJ F'1 nST BLI{L T 
I C1 F ['10\lFLD 
I Je'vIS EELO 
/ N ORi'1I\L RETUf-;i\i IAC=l 

.-. 
DCA EELQ-l 
EDF 
TAD C6203 
CDF- £1 ()(\l FL D 
DCA EELQE 

TAD EELQ-l 
AND C777'lJ 
TA.D C7 
DCA RFLQ-l 
TAD 1 BELQ-l 
DCA RELQ-2 
TA.D RELO-l 
Ji\lS RELBL:{ 
TAD RELQ-2 
SZA 
J:t1P EELQ2 

FE;U)F;, 0 
J:"IP I Rl':I.Q 

ITEl-i? O::::i~ EY 
/T 1'-,('1 P OI~(U;Y 

ISA.VE AC 
h'14KE hETUhN 

IF'I Ct-{ liP FO:-; ~'JA H 1J L I NI{ 

IE EL &'\ SETH I S BL'~:L T 

II F FOE\'J.4PD LD1K=£H END OF Ci-IAL\) 
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1:1Ai-(E A EUFF'Eh OR QUEUE IN rl\EECOaE 
ITHE ROUTINE CREATES A 'BOO!{KEEPING' BL OCK AND THE 
IFIRST BLOCK OF THE BUFFE:ROUE.iJE. IT SF,IS THl:: PAHA
Ir'1ETERS OF 'BOOK' ACCOEDINGiJy-
ITHE CONTEl'J TS OF THE AC I S USED TO SET THE MAXli"'lU'1 
IALLOWABLE LENGTH OF THE nUFrET;'- HETlIE;\) IS i,11TH THE 
IPOINTEH TO 'BOOK' IN THE AC. IN CASE OF Ef~ROR hE:TUHN 
I(NO ROOH AVAILABLE)"AC=(ij. A:\llJ THEnE WILL ALSO B£ 'A, 
I' BOOK· BLOCK. 

I TAD (MAXIMUM LENGTH 
I CI F 0 
I 
I 
I 

lvjAKO" 

JMS MAKQ 

(3 

0 
0 
0 
0 
DCA 
PDF 
TAD 
DCA 
CDI' 
TAD 
SNA 
JMP 
DCA 
JMS 
JMP 
DCA 
TAD 
JMS 
JMP 
VCA 

ERROR BETUEN 
N OHMAL RETUEN 

MAKQ-l 

C6203 
MAKRET 
(') 

MAKQ-l 

l-1AKRET 
MAKQ-l 
HEQBLK 
MAKRET 
MAKQ-2 
MAKQ-2 
REQBLK 
MAKQ2 
MAKQ-3 

IAC=(ZI 
IAC= PTR TO 'BOO~' 

ITE:'1P. POI NTER 
;POINTS TO FST LOC IN BUF' 
IPOINTS TO 'BOOK' 
I 'MAXI MUt'1 ' 

ISAVE 

ICHECK FOE AC=0 
IERB OE AC=0 
ISAVE 

IREQ. 'DOm{' BLK 
I[\)O ROOM; ERR OR 
ISAVE 'BOOK' PTn 
IREQ. FIRST BOF' BLK 

IN OT A VA ILABL E 
ISAVE PTE TO F'ST BllFBLK 

ITHE 'BOOK' BLK IS SET UP AS r m .. L o\.,S: 
IBOOK" 
I 
I 
I 
I 
I 
I 
I 

0 
BUF'PTR+ 1 
r?J 
BUFFTR 
lvlAXINUt1 
(-1 

0 
0 

I' DATA' 
I'EUI-TAIL' 
I'BUrCOUNT' 
I 'BUHIE(.'ID' 
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TAD MA~-{Q - 2 ISET UP TE::-t,:P PTE 
DCA MAKQ-.q 
I SZ f"lAKQ-.q IPOINTS 'BUFTAIL' 
TAD t1AKQ- ~~ 

lAC 
DCA I MAKQ-4 
I SZ MAKQ-4 ISET UP 'BUFTl EAD' 
I SZ t1AKQ-4 
TAD MAKQ-3 
DCA I t1AKQ-4 
I SZ MAKQ-4 IS ET UP 'MAX I MUi"! ' 
TAD lYJA~\Q -1 
DCA I iVlAKQ - Ll 

TAD MA}{Q-2 ler; IT \iJI TH PTR TO 'BOOi,\:' I i'J AC 
I SZ ;vIAKQ 

MAKRET, 0 
JMP I MAt<Q 

MAKQ2, TAD NAKQ-2 II F NO ROeM, ReLEASE 'BOOK 'ELK TOO 
JMS BELBLK 
J[VlP MAC<RET 
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IF 1'.!-'. D l\J EX T EL El'l EN T Fl: OiS T1:-l1'; 11\ I L OF h F Ur j-EX .• 
ITHE i\C :"1U51 P01.\JT TO {\. SEen O\l IN corn~. Wl-nJ1E THE 
IBOOKKEEPI~G OF THIS [,UF1'EL IS DO[\)r.. FOJ\NAT IS: 
IPOOK, DATA ITE:']}'. SAVE LOCAlI ON, ONE ELEl":hl\ll 
I BUFTAIL 11AIL OF' t'UFFEJ:, Flh5T LOC. 
I BUFCOUNT Itf OF EJ.Et1E'\lTS NO' . .] I:-J PUF 
I nUFHEAD IHu\)) m 8UfFEh,LA5T LOC. 
I MAXIMUt'<l li'jAX # OF ELEi'-iENTS ALLOwEL 

I TAD (BOOl{ 
I CIF 0 
I Jt'o'15 EBUF' 
I BUF EMPTY HEl. AC=Q) 
I RETURN WI TH ELl::ME.\J1 Il'J AC. 

0 
0 

hBli}'= • 
EEl, 10 

DCA 
ED!" 
TAD 
DCA 
CDF 
eLL 
TAD 
DCA 
TAD 
SNA 
JMP 
TAD 
DCA 
I sz. 
TAD 
DCA 
TAD 
AbJD 
TAD 
SZA 
JMP 
TAD 
DCA 
TAD 
Ji:-iS 

FR2, TAD 
DCA 
I SZ 
TAD 
I SZ 

hE~hET, 0 
JMP 

RB-l 

C6203 
HBRET 
0 
CML BTL 
RB-l 
RB-2 
I RB-2 

RBRET 
Ml 
I PB-2 
RB-l 
I HB-l 
RB-2 
I RB-l 
C7 
M7 
CLA 
11B2 
I HB-2 
I Rfl-l 
RE-2 
iiELBLK 
I RB-l 
EB-2 
I HB-l 
I RB-2 
EB 

I FB 

II Ee-1F' ORALY 
I 11 

ISA VE POI N Ti-;H TO B OOI-\: 

IAC=2 

IPOINTS TO BUFCOUL'>JT 
115 BUl' Et':PTY? 

/YES, EHhOh EETllci:-.J 
IN 0, C omJ T- 1 

IPOIN TS TO BUFTAIL 
lIS THIS THE LINK? 

Il\) 0 
/YES, GET L1.\I« TO ,\IXT FlLK. 
IUP uA 1'1-: EUFTrl I L 
IN 0\07 P f;L l::A SE BL OCi{ 

IBU~lAIL+l FOR ~XT ENTHY 
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I.FITE A.\i EL.E:"a~\!T ONTO TEL 1:J1' or A FUrFE1(lUl:.llt, 
II'\1 FPLECOf-iE. HUF FCiLL 'hETUh:J IS TAf\:E;[\I 
hIHLN EUFFEF, FULL on f-.JO Ff,U: t<LOCi{S [1WdUU::Lt,. 
IEUF FULL PET IS ALSO TAKEJ0 'J/Hb'J THE. LA~T CHAP 
ICOULD JUS'f Bt: SlOPED. SU(;Ct~S.sIVto ATTr:V]PTS LOSE: DAT0!. 
I 
I 

I 
TAL EL1<MENT 
ClIo (-) 

I Ji'1S v)PUl-

1ST U:: t, I,,) 'DA TA ' 

I BOOK IPOI;\lTE.P TO BOOK ELK, FLL0 
I BUY FULL Ei:,TUE(\j IAC=C; ALSO If F.e. FULL 
I N OEYAL Id:TUhN IAC=0 

o 
(7; 

o 
(3 

(3 

DCr...JJP- 3 
Tl\D I \·J13 
DCA \o)B-1 
I SZ \ifB 
EDF 
TAD C62v13 
DCA. HB RET 
CDF 0 
15Z (']P-1 
I SZ ('VB-1 
CLL CML nTL 
TAD ' • .JB-1 
DCA \.JB- 2 
TAD I ',';£-2 
CIA 
TAl; I,')E-l 
SI'1A 
Jr'lP \·}Bl, £T 
DCA WB-LJ 
TAD '\O}B-1 
lAC 
DCA i·jJ3- 2 
I SZ I 11JE'- 2 
TA D I \!lJ3- P
AN D C 7 
TAD [V; 7 
SlA CLA 
Jl"1? I·JB2 
TA D I \.JB- 2 

Jtvl5 EEOBLK 

Jl"lP ' .. iEF Io, T 
DCA I l<JE- 2 
TA. [, I ,']B- 2 
I S7. I ;,~B- 1 
DCA \tJB- 2 
Tl\L ; .. m- 3 
DCA I ',iE- 2 
151.: Aic:- L; 

I s:;: 1m 
·n;h- l' T, ~1 

Ji"lP I.vP 

I FU'-\ G; - 1 I l" LA S T EL K"l EN T 
IDt'l1A S T OH E 
IT E.M P UEt',}(y 

I " 

IPICK UP BOOKPTE 

IPOINTS TO 'BUFCOUNT' 
IAC=2 

IP 0 I N T S I 0 'i'~A X It'Jul'l ' 
lEU!' FULL? 

IYES, ~.t-:F OFi 
IFLA G rOE LA S T E1.. S'-'l S\; l' 

IF' 0 I NT S TO' B u F} 1 rn L ' 
IBUJoHb'1D+ 1 GI VE5 C\JXT FR!:.l:-.. LaC. 
II S IH I S THE; LINK? 

Ir,) 0 
IY~S, EE:)UEST A FLEE. PLr.< 

1;"';0 F·O()(\;; f.EPt)R;AC=i?; 
IU?LJATF nU'HUFHE.Al,' 
IPUT u!\ 'u\ L'J DUF 
IBUFC OU\i T+ 1 

IEU.lt.T. II- Lf\ST ELb1~N1 
I('J UHl'il-\L H 1:-..1 
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I~ I LL TH~, PUF'FEf> Q UEU~ 

ITH IS OPEHATIO)J, WHI CH MilY t:E. TPH,- C ONSLiNI :JG, HELE..A SLS 
IALL THl:; BUF'FERBLKS TO Ff;l:.i'~(; Ofd~:, ALS 0 THE 'BOOf{' BLK. 

I TAD (POINTf!:f; TO 'ROOA' 
I CI F III 
I JM~ KILLQ 
I 

o 
(2) 

o 
KILLO, [1 

N OHMAL HETUf.:N 

DCA KILLQ-l 
EDF 
TAD C6203 
DCA KILLHI 
CDF III 
I SZ KILLQ-l 
TAD I KILLQ-l 
AND C7770 

KILLQ2, TAD C7 
DCA KILLQ-2 
TAD 1 KILLQ-2 
DCA KILLQ-3 
TAD KILLQ-2 
JMS Ell.ELK 
TAD KILLQ-3 
SZA 
JMP I{lLLQ2 
TAD KILLQ-l 
JMS RELBLK 

KILLf-\!, 0 
JMP I KILLQ 

IAC=0 

ITEm). LINK 
IP OB1T 5 L UJK OF THI S ELK 
IPOli\)TS P.J 'BOOK' 

ISAVE 

IPOINTS 'BUFTl\IL' 

/? 01 NTS TO LINK 

IG£T LINK 

IN mol EELEASE ELK 

IvlAS IT LAST BLK OF QUEUE? 

INO, SEARCH NEXT 
IYES, KILL 'BOOK' TOO 
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hOUTINES TO CONVl:;Wr OCV\L ,\]Ul'iBE;:',S 0-17 
ITO E:XESS L10 S TEl PI' LV C OuE 
I 
IDJPfJT OCTAL 
IOUTPUT OCTAL 
I 
IFXA~PLE:15 --> 2125 
I 07 --> 2027 
I 

TAD M10 
SMA 
TAD C70 
TAD C2030 

1*********************************** 
II [\J!-'UT OCTAL 
IOUTPUT OCTAL 
ILEADING ?:EEO'S BECQ"lL PACKE:U SPACE:S 
I 
IEXAMPLE:15 --> 2125 
I 07 --> 0027 
I 

TAD M10 
S:~lA 

TAD C2~170 
TAD C30 

1*********************************** 
IL\1PUT OCTAL 
10UTPUT DECIt1AL 
I 
IEYf\lijPLE: 15 --> 2123 
I 07 --> 2027 
I 

TAD M12 
SMA 
TAD C66 
TAD C2032 

1*********************************** 
IINPUT OCTAL 
IOUTPUT D}O~C1l1AL 
ILEADINl1 ZERO'S FE-COYlE PACKEU SPACE5 
I 
IEXA~PLE:15 --> 2123 
I ~7 --> 0027 
I 

TAD ~112 
S:'1A 
TAD C2(166 
TAD C32 

1*********************************** 
IGEN E1'1AL C Ot'J S TA;'JTS: 
I 

>11 0, -10 
,': 1 2, -12 
C30, 3Vl 
C32' 32 
[;66, 66 
C7r~, 70 
C2(~ 3~j, 2~130 

C'?7: 32, ~~)32 

C~(~ 66, 2066 
C~)(\ 7(1;, 20 7~) 
I 68 



/!:\J TUmUPT [-,; OUTI 0J E FOE E~ALTHH. CL UC({ 
1 
ITIME AND DATE. ALE AVAILL4BLto ll'J hbGIS1THS 
1 LviI i\j 
1 HOUH 
1 D{\Y 
1 l'lON TH 
1 YEAR 
1 
10PTIONAL .DAY OF v)EEK AVI\ILLABLE I~ R~GISTEH 

1 DAYVJ 1 =SUNDAY 
1 
1 
I 

2=r·lONDAY 
ETC. 

lEN TRY AFTER CLOCK INTERhU2T 
IWITH AC AND LINK SAVEL 
I 
CLOCK, I SZ 

JMP 
TAD 
DCA 
I SZ 
JiViP 
TAD 
DCA 
I SZ 
TAD 
TAD 
S7.A 
JMP 
DCA 
I SZ 
TAD 
TAD 
SZA 
Ji·1P 
DCA 
I SZ 
TAD 
lAC 
A:..JD 
S,\lA 
U)C 
DCA 
II=! D 
TAD 
DCA 
TAD 
TAD 
SPA 
J:,,'.:: 

TICK 
EXIT 
i.'150 
TI Cl{ 
SEC 
EXI l' 
M60 
SEC 
MIN 
lViI N 
M63 
CU'\ 
EXI T 
['1 IN 
HOUR 
HOUR 
M24 
CLA 
EXI T 
HOUR 
DAY 
DAY\-] 

C7 

DAY ~" 
lV; (l;-J Ti-! 
MOlllLST 
TEN? 
DAY 
I TEf1f' 
Sl'JA CLf\ 
eXl T 

IE E T ULN FR OY! I NT E:1'EWP T 
150 }! Ef;Tl 
I~ESET TICK = -50 

IEeSET SeC = -60 

160 t>1 PJ UT ES GOi.\i E? 

INO 
/"yES, RES£o.T MI ~\l =0 

124 H OU11S GO\lE? 
INO 
/YeS, BESeT HOUi' = OJ 

/************.~******* 
/* IF Dl\' Y OF AEEK IS 
1*~\lOT UI,JOf·:Ti\C\iT D£LETE 
I*THE5E INSTRUCTIO:\iS 
/* 

1******************** 

/L0ST D~Y UF l'lUI\Jrp-l? 
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lAC 
DCA LAY 
I S:r. l\1 o.~ TH 
TAD l"lQ-JTH 
TAD 1'112 
SPA SNA CLA 
J'Y;P . ".~ EXIT 
lAC 
DCA N Ot\J TH 
I S2 YEAn 
TAD YEAH 
A~JD C3 
SZA CLA 
JMP NLY 
TAD YEAR 

LOOP, CLL 
TAD ML!00 
SNL 
JMP \JL!00 V 
SZA 
JMP LOOP 
JI"1P NLY-l 
TAD CH10 
S?A 
J(VIP N Ll00 V 
SZ:A CLA 
CLA. CMA 

NLY, TAD M28 
DCA MO\lLST+2 
Jt'1P ~XI T 

I 

DECIMAL 
l'10.\lL ST, M O:\lLST 

- 31 
-28 
-31 
-30 
-31 
- 30 
-31 
- 31 
-30 
-31 
-30 
-31 

I 
tv'; 1\'), 0 
HOUP, 0 
DAY, (1 

rAY\,J, ('I 

;'1; O\JTH, 0 
YEAn, 1973 
I 

/y' CS 
Ir;ESET DAY = 1 

ILAST [v~Oi'iJli-i OF' YEAh? 

/YES 
IErJS£1 1'10.'J'fH = 1 

II SIT A LEAPY~AH? 
INa LEAPYEAE 
IYAY EE! 

/YEl~ R=t-HJL T I PLE L!JD 
ILKI\PYEAH 

IS~T ~'EB TO 28 OR 2~ DAYS 

IVAY UF THS '.·JEE,'{, OPTIO\J!\L! 
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IG E:-l EEAL C O\J STAN TS 
I 
M :>~:, - 5(-) 

,': 621, -60 
[·:2L1, -2LJ 
('128, -28 
Yll 2, -12 
:'1Lt00, -400 
C100, 100 

OCTAL 
C7, 7 
C3, 3 
TI CK, (3 

SEC, 0 
IGENERAL INTKRPUPT TEPUBN 
I 
EX I 1, CLA CLL 

TAD LI0J!{ 
RAF 

I 

TAD ACCU 
ION 
JMP I 0 

TEl'IJP, 0 
(',ceu, 0 
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/p r; I l~ T IJf\ l' E, v) EE:K DA Y AN [J TIt'; t, FI mil lH E li E.G! ~; TI~:n s: 
/ ['I; I N If)- ~9 

/ HOUH 10-23 
/ DAY 11- 31 
/ DAY\'} /1- 7 
I MONTH 11 - 1 2 
I Y.EAR 
/ 

IUSING THE SUEROUTIN~S: 
I PHi'lE.5G 
I DPRTl 
/ 
/ 

PlIDAT, 0 
TAD 
TAD 
DCA 
TAD 
DCA 
JMS 

PEn~Tl,0 

JMS 
TAD 
JM<::. .. ~ 
2 
JMS 
TAD 
TAD 
DCA 
TAD 
DCA 
JMS 

PHDA T2, 0 
JMS 
TAD 
Jt'1S 
L! 
Jl'.iS 
TAD 
J~1S 

2 
TAD 
JMS 
TAD 
JMS 
2 
Ji'1F' 

1 
PI'1t'-1P= . 
SPAC, 0 

TAD 
J.'15 
J:'1P 

PEINT 

Dt\Y vI 
DTXTAD 
PRTMP 
I PFIMP 
pr; DA T 1 
PH(VIESG 

SPAC 
DAY 
DPETl 

SPAC 
MONTH 
M.TXTAD 
PRTMP 
I PETMP 
PRDAT2 
PRMESG 

SPAC 
YEAR 
DPRTl 

SPAC 
HOUR 
DPFTl 

DOT 
PRINT 
Lv] I N 
lJPRTl 

I PEllAT 

C240 
PLINT 
I ~;FAC 

IPFINT ['1.ESSAGE 
IDECIMAL PRINT 
IS1AN DARD PR I NT ROUTHJ.E 
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/ 

DOT, 
C:?LJ(7J, 
/ 
/ 

" 
2LJ0 

DTXTAD, DTXT(.\[; 
SUN 

/ 

~~mJ 

TUES 
/JED 
THUR 
FE! 
SAT 

MTXTAD, MTXTAD 
JAN 

/ 
JAN, 
:t-'EB, 
l'1AH, 
APR, 
MAY, 
JON, 
JLJL, 
AUG, 

FEE? 
MAR 
APE 
MAY 
JUN 
JUI... 
AUG 
SEP 
OCT 
NOV 
DEC 

TEXT 
TEXT 
TEXT 
TEXT 
TEXT 
TEXT 
TEXT 
TEXT 

"JA,\j UARY 
"FEBEUA}W 
"(YlARCH 
"APE ! I... 
"£1AY 
"JUN E 
"jLJL Y 
"AUGUST 

" 
" 
" 
" 
" 
" 
" 
" 

SEP, TEXT "SEPTEMBEW' 
OCT, TEXT "OCTOBER " 
NOV, TEXT ";\j OVEi>1BEE " 
DEC, TEXT "DEC Ei~BEE " 
/ 
/ 

PAGE 
/ 
i'i 02-.J, TEXT ";vj ON DAY .. 
lUE.S, TEXT "TUESDAY .. 
\~U), TEXT "WEDN ES n'\ Y" 
TH lJE, TEXT "THUBSDAY II 

FEI, lEXT "FEI DAY " 
::CAl" TEXT "SATUF DAY " 
~~,l.J~' TEYT .. s U:'J DAY II 

/ 
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ISUBROUTINE TO UN?ACK TSS-H TIME 
I 

ICALL: JMS UNPTIM r,'l! HI AC=0 
I 
IhESULT IN BEG I STEFS: 
I HOUR 10-23 
I 
I 
I 

10-59 
10- 59 

ITHI S nOUTI NE ASSUt"1~S THf1 T THE SYSTEM CL OCK }~ATE 

115 20 SYSTElvl TICKS PEJi SECONL), 
II F' OTHER, CHANGE CD."JSTANTS AT UNPTHI UP TO U(\iPTLO+2 
I 
I 
lJNPTIM,0 

TAD 
TaD 
Tl~D 

DCA 
TAD 
DCA 
TAD 
DCA 
CLA 
DCA 

Ul'JPTLP, DCA 
TAD 
CLL 
TAD 
DCA 
PAL 
TAD 
TAD 
SNL 
JMP 
DCA 
TAD 
DCA 
I SZ 
JMP 

UNPTND, CLA 
TAD 
DCA 
I SZ 
ISZ 
I SZ 
I SZ 
J-MP 
JMP 

I 

UNPTAD 

UNP1HA 
UNPTPH 
UN?TLA 
UNPTPL 
UI\lPTOT 
Ui\iPTPO 
CLL Ci"lA 
UNPTCT 
UNPTNM 
UNPTL 

I m·jPTPL 
UNPTMP 

UNPTH 
I UNPTPH 

Ui\lPTND 
UNPTH 
UNPTMP 
UNPTL 
UNPTNM 
UNPTLP+ 1 

UNPTNM 
I UNPTPO 
UNPTPH 
UNPTPL 
UNPTPO 
UNPTCl 
UNPTLP 
I UNPTIM 

BTL 

IGET TH'lE OF !JAY 

ISET POINTEI'1S 

1-3 

ICLEAE Nt.n1BEfi 

IE~~TOJn; HIGH RE.:v1.AINVEH 

IHI':STOLE LOW hEi";AINDEF 
ICOUNT THI~ SUBTHACTION 

IGET NUMBF:E 
IF'UT IN SPEC. hE;GI STEP 
IUPDATE POINTU;S 

IHKt\lJY '? 
Ii'll 0, LOOP 
IY liS, EXI1 
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UNPTA L, IT\iPTH 
iY,JFTH, 0 
U\H' 'JL, 0 
;J\lPTN)~, 2 
UNPTCT,0 
UNPTMF, ~1 
UNPIPO,0 
UN P Tl:)T, H aUF, 

tIiI N 
SEC 

UNPTPL, (3 

Ul..JP TPH, (I) 

UN}) IHA, Ul\lP TH I 
USJP TLA, UNPTL 0 
UNPTHI,7756 

7777 
7777 

UN?TL 0,3300 
552~1 

7754 
I 
H OUj~, 
til DJ, 
SEC, 

IL O\oJ OR D Efi P U 1'-4 Tl~F 
IHI URLI.:F PClIl\lTEF 
I/'.Dm. OF HI UhLEF CONSTf~NTS 

IADDE. OF LOv] Oh0EE C;J.\I;::;'1A\J1S 
1-# OF TICc\S/HOUR=-720,DC DEC. 
1- E OF II C<SIi''lI N =- 1200 m·.c. 
l-tJ Or TIC}(S/SE:C =- 2;3 DEC. 
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ISUBFOUTINE TO U~PACK TS$-8 TIME 
I 
ICALL: ~JMS UNPTIIX I vi! TH {\C=O 
I 
IRr.:SUL TIN REG! STERS: 
I HOUR 10-23 
I MIN 10-59 
I SEC 10- 59 
I 
ITHI S ROUTINE ~"OE}{S r'OE ANY CL OCiUtA1J:o~ 
I 
I 
UNPTIM.I (2) 

RCR 
CIA 
DCA UNPTDV 
TAD UNPTAD 
TOD 
lAD UNPTDA 
DCA U,\]P TP D 
lA-D UNPTOl 
DCA UNPTPO 
TAD MLI 
DCA UNPTCT 

U\JPTLP.I DCA UNPTNM 
DCA tJ'J P TNLVl+ 1 
TAD UNPTL 
CLL 
TAD I UNPTPD 
DCA UNPlMP 
SNL 
CLA CMA 
TAD UNPTH 
S-'lL 
JMP UNPTND 
DCA UNPTH 
TAD UNPTMP 
DCA UNPTL 
I SZ UNPTNM 
SKP 
I SZ UNPTNM+ 1 
Jf'1P UNPTLP+ 2 

U~PTND.I CLA 

I 

TAD UNPTNM+ 1 
DCA. UNPTH 
lAD UNPTNM 
DCA I tJi'J P TP 0 
I S1. UN F TF D 
I SZ Ul\JP1T) 0 
ISZ UNPTCT 
JMP UNPTLP 
JMP I UNPTli.Vi 

IPUT IN DI VI SOE LI ST 

IGET TH'iE OF Dl\y 

ICLl!.Ah NW'.iBEH 

IHE;SlORE LmJ hH1AINlJEF: 
IC OUL'J 1 TH ISS UF TM C 1'1 ON 

IHI OhVE.i-i hbSUL'f 

IGlc.T NUMrEh 
/PUT L" SI'l::C. hEliISTEH 
lOP Vi') T F" P Ull\l1 EFi S 

IU!.AlJY? 
IN 0, L OlP. 
IYES.I cX I T 
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t.1l\JP TA [J, UNP TH 
UNPTi\jM, ({) 

({) 

U:\JPTCT, ({) 
UNP TtvlP, (2\ 

UC'JPT'? 0, ({) 
lJNPTOT, UL'ilPTL 

HOVE 
MIN 
SEC 

VNPTPD, eo 
lJNP TDA, lJNPTDV 
/ 

DECI:1AL 
/ 
UNPTDV, ({) 

-3600 
-60 
-1 

/ 
OCTAL 

/ 
/ 
UNPTH, ({) 

UNPTL, ({) 

HOUF';, ({) 

;'11 N, 0 
SEC, '0 
/ 
:vJ4, -4 

/L OW ORDEh 
/HI GH OHDEH 

/POBlTEb IN Dr V LIST 
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r; cn:h oun,\) E TO Ul'JPAe,~ 1 SSE'; UA IE 
I 
Il'ESULT IN HEGISTEnS 
I DAY 11- 7 
I 1'1 (l-.J TH 11 - 1 ? 
I 

I 
IANY 

Ul~PDA 1, ii 

I 

DA TE 
DCA DAY 
JMS DATDI V 
-56LJ 
TAD TIMES 
TAD C196lJ 
lJC{\ YEAH 

Jl"1 S DA TDI V 
-37 
I Sl TH·ms 
TI~D lI[v;ES 
DCA t-l ON TH 
I SI'; DAY 
JMP I UNPDAT 

IGt.T fIATE. FEOYl T5K 

ILr.VI I!c HY 
156Ll( SUBTRACT) 

1/\ e= Y E.1\t,-1 96Lj (DeC) 

IDEVIDE DEST BY 37 

1M 0~'IJ THS t'WS T BE + 1 

IhEtvj I ;'JDEh I S DAY $-1 

15l1P:~OUTINE: DATDIV DEVIllE::> '[if\Y' BY GIVI:<:;\J ,\JUt'mEn 
I 
1),,\ TLlI V, I!.~ 

DCA TII'1ES ICLEAH HESULT 
DA TDl, eLL 

TAD DAY 
TAD I DA TVI V 
StilL 
JMP DATD2 
DCA DAY 
lSI'; TIfv1ES 
.Mr DA TV1 

D/\ TV?', CLA eLL 

I 

I SZ DflTDI V 
Jl1P I DA TDI \) 

or T .:v: j;, S , !l 

C?6C, 260 
Ll\Y, 0 
",cJl\i TH, 0 
Yl<I\P, {,J 
I 

DEC I ;'1/\L 
r, 1 9 (, /j, 1 9 6 it 

OCTAL 

I,"J LUF'.Eli 1'1.1 nEVI DE 
IL\!lji·1J1Ll TU lH<VI L'l.., ny 
liIl,:!! DY ? 
Iy j •. ~; 
1\) () S T OF i'. j < E:.c· l' 
ILOU\jl S[JPIJ,I\C1'I IN 
IS UVlJif\ C '1 i),H.' S t'; UF: E 
II, E. S TIS I til ,\I U,:>] P 

IE.X IT 
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/LECIMAL FEINT WItH VAhIABLE NUMB£R Of DIGITS 
/ 
ICALL ~.JI TH N UMBEE TO BE FEI NTED p,j AC 
lAND # OF DIGITS 10 B£ PRINTED 
IFOLLO\lJING THE SUBROUTINE CALL. 
I 
ICALL: TAD NUi'1BER 
I J;'1S DPETl 
I 2 II O~' DIGITS 10 BE PRINTED (MAX=4) 
I 
I 
DPF:Tl ~ [1 

DCA DPRREG 
DCA DPRD 
TAD I DPPTl 
DCA DP l':DI G 
I SZ DPriTl 
TAD DPRINS 
DCA DPRPTR 
CLA CLL CMA RTL 
DCA DPRFAC 
DCA DPEDGT 

DPRSUB~ CLL 
TAD DPRREG 

DPRPTR~ 0 
SNL 
JMP .+4 
DCA DPHREG 
I SZ DPRDGT 
J,'1P DPRSUB 
CLA 
TAD DPHDGT 
TAD DPED 
SZA CLA 
Je"1P DPRDIN 
TAD DPRFAC 
TAD DPEDI G 
SPA SNA CLA 
JMP DPETIN 
TAD C240 
J:'lP DPRPE 

J.)PPljUJ~ I SZ iJPHD 
TAD D?F.LGT 
TAD C260 

rj??PR~ ,)t1S PRINT 
LF'rnPJ, I SZ DPRPTR 

I SZ DPEFAC 

I 

JlljP DPRSUB-l 
TP.D DPRREG 
TAD C260 
Jt1S PRINT 
J"'lP I DPRll 

ISAVE AC 
ICLE.AR # OF PRI NTcD DI GI TS 
IF ETCH FORMAT 

IC OHRECT RETURN 

ISET POI N TEE 
1-3 
IFACTOPrz. E 4 DI Gl TS 
ICLEAB DI GI T 

ISIJB1'HACT 
INEGATI VE? 
IYES 
ISTOBE Ht.SULT OF' SUBTRP,CTION 
IN CJ~ 5 l' EJ) UP DIG 1 1 

IGET DIGIT 

IPRBlT THE: DI GI 1"? 
Iy E:S, GOO.\) 
INO~ 

IPPINT A SPACE:? 
INO 
IYES 

IFETCd DIGIT 
IC ON VEH T T U A SC I I 

ISTFP UP POI ,'lTEn 

IFI:.TCH L?\ S T DI GI T 
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Lt-'~Dl G, 0 
DPhFAC, (2, 

DPEDGT, c;l 
DPnIl\lS, Tl\D DPEP 
I 

DECI~AL 

/ 
-10vH;j 
-10D 
-10 

I 
OC1AL 

I 
IGE.I\lE.EAL CONSTANTS 
/ 
C? he), ? 60 
c:~' Lr~J, P.40 
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I OCT{\L PRINT I;OUTDJE; ;,.]"1 Ttl LEADI:\:G SPACES 

INONSIGNIFIC0.NT ll-.-fiO'S ElJ::CO:--1E: SPACES 
ILI:\l;{ ~l-.-EDS NOT TO BE PRE;S}:;.hVED BY 'PRINT' EOUTINE. 
I 
ICALL: TAD NU::1BEH 
I JMS OCTPRT 
I HETUHNS 'Ill IE AC=(I) 
I 

OCTPET" 

OCTPR(2l" 

OCTTtvl? " 
OCTeNT" 
OCTF! G" 
"'l/]" 

C7" 
C2/j0" 
C2 E/1 J' 

(2) 

DCA. 
Tf.'.D 
DCA 
CMA 
DCA 
TAD 
EAL 
BTL 
DCA 
TAD 
RAL 
AND 
I SZ 
JMP 
TAD 
.JMS 
J;-.1P 

SNA 
I SZ 
JMP 
T.41) 
J.'1S 
Jl'1P 

TAD 
J('1 S 
JMP 

rJ 
(ij 

8 
-LJ 

7 
242) 
260 

OCTTt1P 
!.VIL! 
OCTCNT 

OCTFI G 
OCTTMP 

OCTT"lP 
OC 1 Ti"lP 

C7 
OCrCNT 
.+4 
C260 
PH I SJT 

I OCTPRT 

OCTFIG 
.+4 
C240 
PEINT 
OCTPB(7}-l 

C260 
PEIl\jT 
OCTPR0 
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/ DOUBLE \';OliD OCTAL PFHJ1 t-lJl.'llNl': 
/ 
/CALL: JMS DOCTPH 
/ HI ORDER PAIn 
/ L OvJ ORDEhPATiT 
/ HETUEN AC=0 
/ 
DOCTPR, 0 

CLA 
TAD I 
ISZ 
DCA 
TAD I 
I S~ 
DCA 
TAD 
DCA 
CMA 

OCTPPl, DCA 
JMS 
JMS 
J~1S 

TAD 
RAL 
AND 
I SZ 
JMP 
TAD 
JMS 
JMP I 

SNA 
I S7. 
JMP 
TAD 
JMS 
JrvlP 

TAD 
JMS 
JMP 

aCTTN1, 0 
OC TTi'1?', 0 
OCTCN'l, Pl 
OCTl'IC1, V} 
,-';10, -10 
C1, 7 
C240, 2.LJO 
C260, ?'6~1 

[;BLEOT, (i1 

TAD 
PAL 
DCA 
TAD 
EAL 
DCt-) 
J;"1P I 

DOCTPR 
VOCTPH 
OCTTMI 
DOCTPR 
DOCTPR 
OCTT~>12 

Ml0 
OCTCl'JT 

OCTFI G 
DBLl~OT 

DPLROT 
DBLFOT 
OC TTl'v! 2 

C7 
OCTCNT 
.+4 
C260 
FEINT 
DOCTPh 

OCl FI G 
• + /1 

C24(" 
PRINT 
OCTPHI-I 

C26G 
PRINT 
OCTPhl 

OCTIM2 

OCTTM2 
OCTT;1,1 

OCT 1;"11 
DBLi,OT 
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/l\ SC I I S TEl l\l G GE:-J EEATOl-<. 
IGl!.J.\JEHATES 'tHE; 64-CHABACTr_h ASCI I SET IN A SIFtING 
ITEHiYIDJA TED WI TH CtlRHIA Gi'.. .hE'rUE;\]" LINE 1"££1.) 
I 
ICALL: CLA 
I 
I 

Jrt,:s 

o 
(ij 

o 

GENSTF 
RETUHN (AC=t7l) 

lEND OF PAETIAL STi1ING 
IPOINTER 
ITElvlPORAHY 5'10HAGE 

GBi STH" • -. 
TAD GENLST 
DCA GENSTR-2/INITIALIZE POPJTEH 
TAD GENSTh-2 
TAD GENLTH 
DCA GEl.\JSTR-1 
TAD I GENSTR-I/GET NEXT CHAFACTEB 
DCA GENSTE-l 
ISZ GENSTR-2/DJCREMENT PovnEP 
TAD I GbIJSTB-2 
SNA lEND OF LIST? 
JNP I G£.'JSTR IYES 
CIA 
DCA GENSTB-3/SEl UP TO T~ST 

G E'IlLP" TAD Gt:NSl'R-1 
JiV15 PHPJ1' 
ISZ GENSTE-1 ICHAnt\CTE}~ +1 
TAD GE...'\JSTR-l 
TAD GENSTH-3 
SPA S;\]A CLA IEQUAL TO POINTED CHI\EACTEE ? 
JMP GENL? 
JMP GENSTE+3/YES" GET NEXT CHAEACTE1~ 

GEoNLTH" GB\lNXT-GENLST 

332 IZ 
211 19 
251 15LASH 
300 I@ 
331 I.-
21 5 IF: E.~f·UE~\J 
212 ILINE FEED 
o ITERMINATOH 

Gb~\jXl" 3Vl 1 Ii\, 
2M'! 10 
2LJ0 ISPACE 
?12 I: 
333 I[ 
21 ~ Ihi-'JTUh\j 
21~ ILINE FEED 
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/ll"CI~b'HJ;~T DOUBL.E i.)}-:t.CI~IiJl\! COUNTt.]; 
/.VI TH OVF_h FL ml h £TUf,\i (A FTle.)! 1 6, 1'77, ~ 1 6 I[\JCE}.!.·d~l\; 15) 
/ 
/C~LL: J£1S DPlNC 
/ 
/ 
/ 
/ 
/ 
/ 

DPCNIB /f,VLfiES5 OF COUL\JTEH 
COUNTER OVEr FLOWED REIUPN (AC=O) 
N Of;MAL HE.TULl"; (/\ C== 0 ) 

DPCN TE, VI /HI GH OFDl:,l- PAL T 
/L (r"J OF PEr; P{) L T 

o /TuV;PORAPY fl.DLFESS 
DPINC, .-. 

CLA CLL lAC 
TAD I DPINC 
DCA DPINC-l 
I SZ I DP I [\] C - 1 
JMP DPINCl 
CML 
SZL 

/SET UP TO G1-;T AlJDEcSS OF 
/ LOU Oh[JEF PAET 

/i\J 0 OVEr-; fL Ovl 

JMP 
Sl{F' 

DP I N C1, I SZ 

DPINC+2 /INCEE:'1ENT HI GH OEDEP P('FT 
/H I GH Of m~ F: PAL T 0 V F.E FL u ',j 

I SZ 
Ji'1P I 

DPINC 
DPINC 
DP I :~C 
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