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THE PDP-8 COOKBOOK, VOLUME 2
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DECUS Program Library Write-up DECUS NO. 8-6028

THIS VOLUME IS ISSUED IN THREE FARTS:

FART 1 CONTAINS A DIRECTORY OF ALL SUBROUTINE NAMES.
A DIRECTORY, SELECTED EBY FUNCTIONAL KEYWORDS.
NAMEZ AND CONTRIEBUTIONS OF ALUTHORS.
DEFINITIONS OF KEYWORDS IN USE.

FFART 2 CONTAINZ REVIZIONZ TO SUBROUTINES IN VOLUME #1.

FFART 2 CONTAINS 44 NEW FROGRAM MODLUILES.
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DFYNURD’,IHRRENTLY UZED IN THE FOFS OOk RO

FUNCT TONS

ARITHMET LG = ALL TYFES 0OF OFERATIONS OF AN ARITHMETIC NATIHRE
(+-%#/7ETC. EUT ALSO BOOLEAN ALGEERA)

STRINGS = USED TO DENGTE ALL TYFES OF OFERATIONS
RELATED TO THE ORGANISATION AND STRUCTURE OF
DATA. (ALSO: BUFFERS, CONVENTIONAL “STRINGSS ETC )

FILE = OFERATIONS THAT ORGANIZE A DATA STRUCTLIRF M A
LARGE STORAGE, EACKING UF DEVICE.

S0RT ING = USED TO DENOTE THE TYPE OF OFERATIONS WHERE THF
COMPARISON OF DATA WITH OTHER DATA IS ESSENTIAL.

CONVERS TON = CONVERSION FROM ONE DATA STRUCTURE OR FORMAT TO
ANCITHER.

FROGRAM CONTROL = DENOTES OFERATIONZ THAT ARE USED TO DIRECT THE FLOW
OF THE FROGRAM IN THE FIRST INSTANCE.

INFUT = OFERATIONS THAT INFUT DATA INTO THE COMPUTER.
CUTFUT = OFERATIONS THAT FUT DATA OUT FROM THE COMFUTER
LNTERRUFT = DENOTES OFERATIONS WHERE THE INTERRUFT IS USEL.
GRAFHICS = OFERATIONS ON GRAFHICAL DATA, AND DISFLAY

SIGNAL FROCESSING= OFERATIONS OF A MATHEMATICAL NATURE ON DATA THAT
’ REFRESENT SiOME SIGNAL.

[VATA FORMATS

Bttt —f ]

BINARY = THE CONVENTIONAL “EBINARYS FORMAT A% IT IS USFND
EY LOADERS.

ASCTIT = & EBIT DATA, REFRESENTING ONE CHARACTER FOLLOWING
THE UZASCII STANDARD

CODE = A CHARACLTER REFRESENTATION FOLLOWING ZOME

OTHER STANDARD

ocTaL = ASCII, RESTRICTED TO QCTAL VALUES

DECIMAL = AZCIL, RESTRICTED T DECIMAL VALUES

HEXADEC IMAL = ASCII, RESTRICTED TO HEXADECIMAL VALUES.

IMAGE = THE 12 EIT WORD AND SEQUENCES OF FDFS COMFUTER WORDE.

SYSTEM SOFTWARE RESTRICTIONZ

S st b b i

TNSEMONITOR = CONFINED FOR DISK MONITOR USERT
nss = CONFINED FOR 058 USERS
Tasgs = CONFINED FOR TS558 TIMESHARING USERS

DEVICE TYFE RESTRICTIONS

Bl el Rl el e e e ———
e S Sttt

DISEK = DF32Z, RFO&, REOZ ETC.

TIECTAFE = DIGITAL EQUIFMENT "S5 MAGNETIC TAFE UNITS

MAGTAFE = INDUSTRIAL AND OTHER MAGNETIC TAFE DEVICES
DISFLAY = ALL TYPES OF DISFLAYS, CHARACTER- ANDN VECTOR TYRFE
F*AFERTAFE = FAFERTAFE READERZ AND FLUNCHES.



Q01 TYFE THE CHARACTERS FOLLOWING THE JMS INSTRUCTION.
EOSTRINGS, OUTFUT, ASCII

ﬂOA TELETYFE TYFE ROUTINE WITH OVERLAF; NOT RESTARTAELE.
CQUTRUT, ASCIT, BEINARY

00z TYFE A CHARACTER CHAIN
ELOUTPUT, ASCTT

004 DECIMAL TO DECIMAL CONVERSION AND TYFE
E2QUTRUT, CONVERSION, EINARY, IMAGE

QO3 BINARY TO OCTAL CONVERSION AND FPRINT
E5OQUTRUT, CONVERSION, OCTAL

Q04 HIGH SPEED READER SUBROIUTINE
B QUTRUT, PAFERTAFE, ASCII, BEINARY

Q07 TARBULATOR ROUTINE
':STRINﬁﬂ.AEEII OuUTPUT

Q08 SUBROUTINE TO MOVE A ELOCE THROUGH CORE
B SORTING, STRINGS, IMAGE

00% BINARY PUNCH WITH FIELD SETTING
ko CONVERSION, IMAGE, EINARY, OUTFUT

Q10 FAL MESSAGE FRINTER
EOOUTRUT, ASCII, CONVERSION,

U11 GENMERAL BERANCH RHHTINE
PROGRAM CONTROL,

O1Z CHECK IF QCTAL -
E PROGRAGM CONTROL, OCTAL, ASCIT

O13 LOGICAL OFERATORS OGN TWD NUMEBERS
L ARITHMETIC

a14 PSz-0S2 OFPTION DECODER
B PROGRAM CONTROL, 0S8 ’

O15 PRINT TWO DIGITS IN BECfﬁQL
B OUTRUT, DECIMAL, CONVERSION

Olé& FRINT THE PSS-05S2 DATE
ECOUTRUT, 052, DECIMAL

017 FRINT THE AC A% A FOCAL LINENUMEER
F2QUTFUT, CONVERSION, DECIMAL

018 FRINT 4 DECIMAL DIGITS USING ROUTINE FRNTZ
B2 QUTRUT, CONVERSION, DECIMAL

019 SUBROUTINE READS A DECIMAL NUMEER FROM KEYEGARD
B INPUT, CONVERSION, DECIMAL



OZ0 DECIMAL FRINT ROUTINE
B QUTFUT, CONVERSION, DECIMAL

Oz1 SUBROUTINE TO PRINT DOUBLE LENGTH DECIMAL
B OUTPUT, CONVERSTON, DECIMAL

Qz2 OCTAL FRINT ROUTINE
ELOUTPUT, CONVERSTION, OCTAL

OzZZ DOUBLE WORD OCTAL FRINT ROUTINE, UZES OQCTRRT
B QUTRUT, CONVERSTON, DiI2TAL

OZz4 ZUBROUTINE TRANSLATES TELEX CODE TO ASCII
ko CONVERZION, TELEX, ASCIT

OZ5 SUEROUTINE TO TRANSLATE TELEX CODE TO ASCIT
L CONVERSION, ASCIT, CODE

Q26 ROUTINE TO TRANSLATE ASCII TO TELEX CODE
L CONVERSTION, ASCIT, CODE

QZ7 INTERRUPT OUTFUT HANDLER WITH ROTATING EUFFER
ELINTERRUFT, STRINGS, OUTRUT, ASCIT

Qz& DEVICE INTERRUFT HANUDLER
ELOINTERRUPT, STRINGS, OUTPUT, ASCII

OZ% SUBROUTINE READE OR WRITES DECTAFE IN Z DIRECTIONS
O INFUT, OUTRUT, DECTAPE, IMAGE, FILE

030 SUEROUTINE TO FACK CHARACTERS (TSSE)
k: CONVERSION, STRINGS, ASCII, TEEE

021 SUBRDUTINE PACKS CHARACTERSZ ONE BY ONE (TSSE FORMAT)
EDD CONVERSION, STRINGS, AZCIT, TSSS

OzZ SUBROUTINE TO FACK CHARACTERS ONE BY ONE (TSS2 FORMAT)
ECONVERSION, STRINGS, ASCIT, TSSE

Q22 SUBROUTINE TO UNPACE CHARALCTEREZ (TSSS FORMAT)
b CONVERSION, STRINGH, ASCIT, TSSS

Oz4 SUBROUTINE LUNFACKS CHARACTERS ONE RBY ONE (TSSE FORMAT)
D CONVERSTION, STRINGS, ASCIT, TSSE

'n

O35 SUBROUTINE TO READ A NAME FROM KEYEOARD (EXCESS 40 CODE)
EINFUT, CONVERESION, ASCIT, STRINGS

046 SUBROUTINE SEARCHES NAME IN DN-BLOCKS (DISEMONITOR)
o FILE, STRINGS, DISEMONITOR, DECTAFE, DISK

037 SUBROUTINE SEARCHES UNUSED BLOCKE ON DISK (DISEMONITOR)
EDFILE, STRINGS, DISEMONITOR, DECTAFE, DISK

Oz SUBROUTINE SEARCHES INTERNAL FILE NUMEER (DISEMONITOR)
B FILE, STRINGS, DISKMONITOR, DECTAFE, DISK
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“’” SUBROUTINE READS OR WRITES ON DISK (TSSE)
CFILE, INFPUT, QUTRUT, DISK, TSSS

Q40 SUBRIDUTINE TO DISPFLAY A BLOCE OF DATA OGN VCSE
FoCONVERSION, OUTPUT, DISFLAY, STRINGS '

041 SURROUTINE TO DISFLAY INFUT FROM AN ANALOG CHANNEL
B QUTFUT, CONVERSTION, DISFLAY,

042 SUBROUTINE TO INFUT A ELOCK OF DIGITAL DATA (DRZE)
ELINFUT, STRINGS

Q4% SUBROUTINE TO SMOOTH & BLOCKE OF DATA IN MEMORY
i ETRINBE.QRITHMETIL.&IUNQL FRHFECCING

N44 .HFRHHTINE TO FFD;;TR;DHTE A EBLOCK OF DATA
< STRINGES, ARITHMETIC, SI0MNAL PROCESSING

0435 FACK A CHARACTER IN A BUFFER IN OS2 FORMAT
E2CONVERSION, STRINGS, ASCIT, OS2

044 UNFACK A CHARACTER FROM A EUFFER IN 0S8 FORMAT
ECONVERZION, STRINGS, ASCII, OS2

047 FARITY GENERATOR
EoCONVERSTION, ASCIT

O4z SEIF ON FLAG WITH TIMED OUT RETURN
ko FROGRAM CONTROL, INFUT, OUTFUT

049 SEARCH A LIST FOR A MATCH
B STRINGS, PROGRAM CONTROL

O30 LIST SEARCH, CROSS-FIELD CALLAERLE
o PROGRAM CONTROL, STRINGS

031 RELATIVE BRANCHER, CROSS-FIELD CALLAELE
El PROGRAM CONTROL,

052 GENERAL SETUP FOR OS2 HANDLERS
ECCINFUT, GUTFUT, 052, ASCII, BINARY

OZ32 UNFACK CHAR-EY-CHAR FOR OS2 HANDLERS
ECCINFUT, STRINGS, GUTFUT, CONVERSTON, ASCII, BINARY, 0S8

O=4 UNFACK CHAR-EY-CHAR FOR OS2 HANDLERS
D INPUT, STRINGS, OUTFUT, CONVERSION, ASCII, BINARY, 0SS

|l’l

O35 UNFACE. AND FRINT OS2 EBUFFER (DEVICE HANDLER)
L OUTPUTSTRINGS, CONVERSION, ASCII, BEINARY, 0S8

O34 FUSH AND FOF OFPERATORS FOR DIFFERENT STACKS
o STRINGS, PROGRAM CONTROL

iu? FILL. A ROTATING BUFFER GQUELUE (FIRST IN FIRST OUT)
B STRINGS

ﬁqF RESET (CLEAR) A ROTATING BUFFER UUE“F
STRINGE 6



OS% FETCH THE NEXT ITEM FROM THE HEAD OF THE GQUELE
o STRINGS

Q040 COMEINED ROTATING BUFFER OFERATORS, CROSS-FIELD CALLAELE
D STRINGS

O&1 BINARY LOADER SUEBROUTINE
k2 INFUT, CONVERSION, EINARY, IMAGE

Q42 INTERRUFT SERVICE EBY LIST-LOOE-LUF
ko INTERRUFT, FROGRAM CONTROL, INFUT, OUTFUT

Q&% FIND THE SMALLEST HOLE IN A LIST, JUST RIG ENOUGH
D STRINGES, SORTING

044 LINK FOR RELOCATAELE CROSS-FAGE REFERENCING IN ONE FIELD
ko PROGRAM CONTROL

0465 INITIALIZE THE FREECORE AREA
ElSTRINGS

O&é RERUJEST A FREE BLOCK

B STRINGE

O&7 RELEASE A BLOCKE TGO FREECORE
El STRINGE

Q& RELEASE A QUEUE OF FORWARD LINKED BLOCKLETS TO FREECORE
ElSTRINGS

O&% MAKE A BUFFER OR “GQIUEUE”
B STRINGS

070 REATI NEXT ELEMENT FROM THE TAIL OF A ROTATING EUFFER (GQUELUE)
ESTRINGS

071 WRITE AN ELEMENT ONTO THE TOF OF A BUFFERGUEUE
ElSTRINGS

072 KILL THE BUFFER GQUEUE
FoSTRINGS

U7 ROUTINE TO CONVERT OCTAL NUMEERS 0-17 TO EXCESS-40 STRIFFED CODE
B CONVERSION, QCTAL, CODE

074 INTERRUFPT ROUTINE FOR REAL-TIME CLOCK
D INTERRUFT, CONVERSION

075 FRINT DATE, WEEKDAY AND TIME FROM THE REGISTERS
o CONVERSION, DECIMAL

O76 SUBROUTINE TO UNFPACE TSSE TIME
o CONVERSION, DECIMAL, TSss

O77 SURBROUTINE TO UNFACKE TSSS TIME
B CONVERSION, DECIMAL, TSSS



078 SUBROUTINE TO UNFACK TSSS DATE.
k. CONVERS ION, DECIMAL, TSSE

077 DECIMAL FRINT WITH VARIAELE NUMEER OF DIGITS.
ELQUTRFUT, CONVERSION, DECIMAL

Q20 0CTAL PRINT WITH LEADING SFRACES.
ko QUTPUT, CONVERSTION, GIZTAL

021 DOUELE WORD QCTAL PRINT ROUTINE
B2 OUTFUT, CONVERSTON, QGCTAL

022 ASCII STRING GENERATOR
EQUTRUT, ASCIT, STRINGS

CizE INCREMENT DOUEBLE FRECISION COUNTER.
o ARITHMETIC



ARITHMETIC,

013 LOGICAL OFERATORS ON TWO NUMEERS

O4% SUBROUTINE TO SHMOOTH A BLOCKE OF DATA IN MEMORY
044 SUEROUTINE TO REDISTRIEUTE A ELOCK OF DATA
023 INCREMENT DOUEBLE PRECISION COUNTER.

CONVERSION,

004 DECIMAL. TO DECIMAL CONVERZION AND TYFE

005 EBINARY TO OCTAL CONVERZION ANLD FRINT

OO0% BEINARY PUNCH WITH FIELD SETTING

010 PAL MESSAGE FRINTER

015 FRINT TWO DIGITS IN DECIMAL

017 FRINT THE AC AS A FOCAL LINENUMEER

012 FRINT 4 DECIMAL DIGITS USING ROUTINE FRNTZ

019 SUBROUTINE READS A DECIMAL NUMEBER FROM EEYEOGARD

0OZ0 DECIMAL PRINT ROUTINE

0Z1 SUBROUTINE TO FRINT DOUBLE LENGTH DECIMAL

OZZ OCTAL PRINT ROUTINE :

OZ3 DOUBLE WORD GCTAL FPRINT ROUTINE, USES QCTRRT

0Z4 SUEBROUTINE TRANSLATES TELEX CODE TO ASCII

0zZ5 SUBROUTINE TO TRANSLATE TELEX CODE TO ASCII

OZé6 ROUTINE TO TRANSLATE ASCII TO TELEX CODE

O30 SUEBRDOUTINE TO PACK CHARACTERS (T52E)

OZ1 SUBROUTINE FACKS CHARACTERS ONE BY ONE (T2 FORMAT)
Q27 SUBROUTINE TO FACK CHARACTERE ONE EY ONE (TSSs FORMAT)
Q33 SUBROUTINE TO UNFACK CHARACTERES (TSzE FORMAT)

O34 SUBROUTINE UNFACES CHARACTERS ONE EY ONE (TSS2 FORMAT)
O35 SUBROUJTINE TO READ A NAME FROM KEYEBOARD (EXCESS 40 CODE)
040 SUBROUTINE TOQ DISFLAY A ELOCKE OF DATA ON VIEE

O41 SUBROUTINE TO DISFLAY INFUT FROM AN ANALOG CHANNEL
045 FPACK A CHARACTER IN A BUFFER IN 0S8 FORMAT

044 UNFACE A CHARACTER FROM & RBUFFER IN OS2 FORMAT

047 FARITY GENERATOR

053 UNFACK CHAR-EY-CHAR FOR OZ2 HANDLERS

054 UNFACKE CHAR-EY-CHAR FOR 0S8 HANDLERZ

O35 UNFACK AND FRINT 02 BUFFERr (DEVICE HANDLER)

061 EINARY LOADER SURROUTINE

073 ROUTINE TO CONVERT OCTAL NUMEERZ 0-17 TO EXCESS-40 STRIFFED CODE
074 INTERRUFT ROUTINE FOR REAL-TIME CLOCE

075 FRINT DATE, WEEKDAY AND TIME FROM THE REGISTERE.

076 SUHEROUTINE TO UNFACE TSSE TIME

O77 SUBROUTINE TO UNFACE TzSz TIME

078 SUBEROUTINE TO UNFACE TSES DATE.

O7% DECIMAL FRINT WITH VARIAGBLE NUMEBER OF DIGITS

020 OCZTAL FRINT WITH LEADING SFACES.

01 DOUBLE WORD OCTAL PRINT ROUTINE




FILE,

OZ% SUBRDUTINE
Q3Eé SUBROUTINE
G37 SUBROUTINE
Q28 SUBROLTINE
O SUBROUTINE

LNFUT,

O1% SURBROUTINE
022 SUBROUTINE
035 SUBROUTINE
O=% SUBROUTINE
041 SUBROUTINE
Q42 SUBROUTINE

READS OR WRITES DECTAFE IN Z DIRECTIONS
SEARCHES NAME IN DN-ELOCES (DISEMONITOR)
SEARCHES UNUZED BLOCKE ON DISE (DISEMONITOR)
SEARCHES INTERNAL FILE NUMEBER (DISEMONITOR)
READE OR WRITESZ ON DISK (TSS)

READZ A DECIMAL NUMBER FROM KEYEOARD

READS OR WRITES DECTAFE IN Z DIRECTIONS

TO READ A NAME FROM KEYEOARD (EXCESS 40 CODE)
READS OR WRITES ON DISK (TZS2)

TG DISFLAY INFUT FROM AN ANALOG CHANNEL

TO INFUT A RBLOCK OF DIGITAL DATA (DRZE)

045 SKIF ON FLAG WITH TIMED OUT RETURN
052 GENERAL SETUF FOR 022 HANDLERS

OS2 UNFACK CHAR-BY-CHAR FOR 052 HANDLERS
(54 UNPACE CHAR-EBY-CHAR FOR 0Oz HANDLERS
0&1 EINARY LOADER SUEROUTINE

0462 INTERRUFT SERVICE EBY LIST-LOOE-UF

INTERRUFT,

OZ7 INTERRUPT OUTFUT HANDLER WITH ROTATING EUFFER
Oz DEVICE INTERRUFT HANDLER

O&Z INTERRUPT SERVICE BY LIST-LOOK-UF

74 INTERRUFT ROUTINE FOR REAL-TIME CLOCE

SIGNAL FROCESSING,

O4Z% SUBROUTINE
044 SLUEROUT INE

SORTING,

O0OZ SUBROUTINE

TO SMOOTH A BELOCE OF DATA IN MEMORY
TO REDISTRIEBUTE A BLOCKE OF DATA

TO MOVE A BLOCE THROWGH CORE

O&6% FIND THE SMALLEST HOLE IN A LISTHJUST BIG ENOUIGH
0



CJTRUT,

OzZ ASCIT STRING GENERATOR

O01 TYFE THE CHARACTERS FOLLOWING THE JMES INZTRUCTION.
OO0z TELETYFE TYFE ROUTINE WITH OVERLAF; NOT RESTARTAERLE.
O0Z TYFE A CHARACTER CHAIN

004 DECIMAL TO DECIMAL CONVERSION AND TYFE

005 EINARY TO OCTAL CONVERSION AND FRINT

0046 HIGH SFPEED READER SUEBROUTINE

007 TAEBULATOR ROUTINE

O0% EINARY FUNCH WITH FIELD SETTING

010 FAL MESSAGE FRINTER

015 FRINT TWO DIGITS IN DECIMAL

O14 PRINT THE FPS8-052 DATE

017 PRINT THE AC AZ A FOCAL LINENIMEER

Oig PRINT 4 DECIMAL DIGITS USING ROUTINE FRNTZ

Oz0 DECIMAL FPRINT ROUTINE

021 SUBROUJTINE TO FRINT DOUELE LENGTH DECIMAL

OzZz OCTAL FRINT ROUTINE

OZZ DOUBLE WORD OCTAL FRINT ROUTINE, USES OCTFRT

OZ7 INTERRUFT QUTFUT HANDLER WITH ROTATING BUFFER

Oz DEVICE INTERRUFT HANDLER

0z9 SUBROUTINE READS OR WRITES DECTAFE IN Z DIRECTIONE
039 SUEBROUTINE READS OR WRITES ON DISK (TSoE)

040 SUBROUTINE TO DISFLAY A BLOCE OF DATA ON VIOZE

041 SUBROUTINE TO OISPLAY INFUT FROM AN ANALOG CHANNEL
04 SKIF ON FLAG WITH TIMED OUT RETURN

052 GENERAL SETUR FOR 052 HANDLERS

052 UNFACK CHAR-EY-CHAR FOR 052 HANDLERS

O%4 UNFACE CHAR-EBY-CHAR FOR 052 HANDLERS

OE5 UNFACK AND FRINT 058 EBUFFER (DEVICE HANDLER)

O&Z INTERRUFT SERVICE BY LIST-LOOKE-UF

079 DECIMAL FRINT WITH VARIARBLE NUMEER OF DIGITE.

020 OCTAL PRINT WITH LEADING SFPACES.

O21 DOUBLE WORD QCTAL PRINT ROUTINE

0z ASCIT STRING GENERATOR

FROGRAM CONTROL.,

011 GENERAL ERANCH ROUTINE

01z CHECE IF OQCTAL

014 FSo-0Z2 OPTION DECODER

04z SKEIF ON FLAG WITH TIMED OUT RETURN

04% SEARCH A LIST FOR A& MATCH

O30 LIST SEARCH, CROSS-FIELD CALLAELE

O51 RELATIVE ERANCHER, CROSZ-FIELD CALLAEBLE

OS¢ FUSH ANDD FOF OFPERATORE FOR DIFFERENT STACKSE

O&6Z INTERRUFT SERVICE BY LIST-LOGOE-LUF

044 LINE FOR RELOCATABLE CROZS-FAGE REFERENCING IN ONE FIELD

11



STRINGE,

Oz
001
07
Q0T
OE7
Gzo

=0

') (‘u:"‘l('\u:\,"\ocl

Y .E {I PO Gy G D D

WO HN A

S

Q44
Q4%
Q44
Q4%
Q50
Olaz
Qo4
Q55
O
Q57
COSE
Q5%
OHa)
(R 75¢]
OAD
b
Q&7
Q&S
Q&
Q70
071
Q72
Ooz

ASCIT

STRING GENERATOR
TYFE THE CHARACTERS FOLLOWING

THE JMS INSTRIBCTION.

TAEBULATOR ROUTINE

SLIBROUTINE

INTERRUFT OUTFUT HANDLER WITH ROTATING

T3 MOVE A BLOCK THROUWGH CORE

EUFFER

DEVICE INTERRUFT HANDLER

SUBROUTINE
SUBROUT INE
SLUEBROUTINE
SLEBROUTINE
SUEROUTINE
SUBROUTINE
SUBROUTINE
SLBROUTINE
SUBROUT INE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
FALCK
UNFaCE

TO FACK CHARACTEREZ (TSSE)

FACES CHARACTERS ONE BY ONE (TSS8 FORMAT)
TO FACE CHARACTERES ONE EBY ONE (TES52 FORMAT)
TO UNFPACE CHARACTERS (TZS&8 FORMAT)

UNFACES CHARACTERSZ ONE EY ONE (TSS52 FORMAT)
TO READ A NAME FROM EEYROJARD (EXCESS 40 CODE)
SEARCHES NAME IN DN-BLOCES (DISEMONITOR)
SEARCHES UNUSED BLOCE ON DISK (DISEMONITOR)
SEARCHES INTERNAL FILE NMEER (DISEMONITOR)
TO DISFLAY A BLOCK OF DATA ON VIEE

TO INFUT A BLOCE OF DIGITAL DATA (DRZE)

TO SMOOTH A BLOCKE OF DATA IN MEMOIRY

TO REDISTRIEBUTE A BLOCK OF DATA

A CHARACTER IN A& BUFFER IN 052 FORMAT
A CHARACTER FROM A BUFFER IN

ozE

FORMAT

SEARCH A LIST FOR A MATCH

LIST
LUNFACE
UNFACE, AND
FIISH AND

REZET

SEARCH,
UNFACE CHAR-EBY-CHAR FOR OS2
CHAR-EY-CHAR FOR Q&

FOF OFERATORS
FILL A ROTATING BUFFER
(CLEAR) A

CROSS-FIELDY CALLARLE

HANDLERZ

HANDLERS

BUFFER (DEVICE HANDLER)

FOR DIFFERENT STACKS
RUJEUE (FIRST IN FIRST OUT)
ROTATING BUFFER QUEUE

PRINT QOS2

FETCH THE NEXT ITEM FROM THE HEAD OF THE QIUIEUE
COMEINED ROTATING BUFFER OFPERATORS, CROZS-FIELD CALLAELE

FIND THE
INITIALIZE

SMALLEZT HOLE IN A LIST, JUST BIG ENOUGH

THE FREECORE AREA

REGUEST A FREE ELOCE

RELEASE A BLOCKE
RELEASE A QUEUE OF FORWARD LINKED BLOCHLETS
MAKE A BUFFER OR

TO FREECORE
TO FREECORE

TEIELE S

READ NEXT ELEMENT FROM THE TAIL OF A ROTATING BUFFER (GRUEUE)
WRITE AN ELEMENT ONTCO THE TOF OF A BUFFERGUELUE
EILL THE BUFFER GUEUE

ASCII

STRING GENERATOR

12



REVIS(OONS TO THE FPDFE COOREOOE VOLUME 1
Fedr R EHEH SRR R

010 CAN EE IMFROVED BY CHANGING THE FIRST INSTRUCTION
TCMAY INTO “CLA CMA-7.
THIS ROUTINE IS , HOWEVER, SUFERCELDED EY 0104

F2 4 46 36 3 0B F R R RN
013 EXCLUSIVE OR ROUTINE CAN EE IMFROVED:

TAD A
AND E
CMA IAC
cLL RAL
TAD A
Talh E

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

THE NOR ROUTINE CAN EE IMFROVED:
TAD A
CMA
AND E

TAD A
CHA

13



701068 FAL MESSAGE FRINTER (REFLACES

SPALD AND FPALE COMFATIELE EXCEFT CAR RET & LINEFEEL.

WITH

THE

SPRINTS A MESSAGE CODED

SPALD OR PALS FSEUDOD-0OF "TEXT®
Y

7

sCall: JMES FRMESG

a MESG

s’ RETURN (AC=0)

,

SMESG,  TEXT “AECSZ-

4

FRMEZIG, O
CLA
TAD
nCA
157

FFRMEZ1, CLA
DA
182
TAD
RTR
RTR
RTR

F*RMESZZ, AND
SNA
JriF
TAD
AN
TAD
JME
152
JMF
TAD
JMF

s

FRHMESZZ, O

F'RMES4, O

/

CMA

I PRMESG
FRMEZZ
FRMESG
CMA
FRMEZ4
FRMESZ

1 FRMESE

c77

I FPRMESG
CZ40

c77

CZ40
FRINT
FRMES4
FRHMES1

I FRMESZ
FRMESZ

/"GENERAL CONZSTANTS

.77,
LIZ40,

77
240

/CODED

# 010)

AZ 010%; 0270; 4200

/7SAVE FOINTER
/FOR RETURN
JUNFACESWITCH

SNEXT WORD
SFETCH WaRD

VA

/MAY EBE CODED
£ #

/MASKE & BITS

JENLD' OF LIST?
/YES

/RECODE

FCHARACTER TO
/EBE FRINTED
/FAND PRINT
STEET L-R
SLEFT
/RIGHT

/ROINTER

SUNFACESWITCH O=R;

14
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s01zA CHECE IF OCTAL DIGIT (REFLACES # 012)
SROUTINE CHECES WHETHER THE AZ IS AN OCTAL DIGIT
s
s TAD CHARACTER
NS OCTCOHE
SNGT OCTAL RETURN
sSOCTAL RETURN
K
CIZTCHE, O
TAD MzA&O

AND C7770 JOR "AND M1O0T
SNA CLA
157 QUCTCHE JRETURN FOR QCTAL DIGIT

JMF T OCTCHE

’

/' GENERAL CONSTANTES
M2Ze0, —240

L7770, 7770

s01ZE CHECK WHETHER OCTAL OR NOT

SROUTINE CAN BE MORE FRACTICAL IF “SZL CLA” BECOMES
SYGILT OR OCSNL” IN WHICH CASE THE “OCTALRETURNS

715 WITH THAT DIGIT IN THE AC. THE OTHER RETURN IS
FHUHITH AC=-260

10
=270

CICTCHE, O
TAD OCTCHE-1
CLL
TAD QCTCHE-Z
SZL CLA
157 QCTCHE
JMP T OCTCHE
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£01 s REV. ¢ FEE 1973
£ SUBROUTINE READS A DECIMAL NUMEER FROM KEYED
SRUEBOUT REMOVES NUMEBER COMFLETELY

z
-
s CALL LJdME DECINF
a RETURN WITH NUMEBER EINARY IN AC
ra
a
LIECINF, O
CLA
DA DECNLM /CLEAR REGISTER
AMS READ /READ CHAR FROM KEYEOARD
Tah CHAR
JMS PRINT /SPRINT THAT CHAR
TAD CHAR /GET CHARACTER
TAL M377 1S 1T RUBOUT?
SNA CLA
JMF DECINF+1 /YES READ ALL OVER AGAIN
TAD CHAR /N
TAO Mz&0
SFA SCHAR»=2Z2607
JMFP DECOUT /NG, CHARACTER IS DELIMETER
TAD M1z /YES
SMA CLA SCHARIZ7 27
JMP DECOUT /ND, CHAR 1S DELIMETER
TALY DECNUF SYES, CHAR IS FIGURE
CLL RTL SNIIME=4
TAL DECNLIM /NUME#4+ 1 =NLIME+S
L. RAL SNUIME#54# Z=NLIME®# 10
TADN CHAR /7AD0D LAST FIGURE
TAD MZ&0
DCA DECNLUM SJOECIMAL NUMEER
JMEP DECINF+3
/

DECOUT, CLA
TAD DECNIIM
JMiE 1 DECINF JEXIT

-

7
SVARIAEBLES

/J

DIECNIM, O

/

sGENERAL CONSTANTS
M1z, -1z

MZAO, -2&0

Mz=77, -377

16



/SUBROUTINE TO DISPLAY A BLOCK OF DATA
/DISFLAY CONTROL: VC&-E

/CALLING SEQUENCE:

/ JMS DISPLA

/ START ADLDRESS OF MEMOKY BLOCK MINUS 1
/ MINUS NO OF WORDS (MAX =2¢. )

/ KETURN /AC=0 T

1R1=19
0
7000
a
DISPLA, O
TAD I DISPLA /GET START ADDRESS
DCA IRl
1SZ DISPLA
TAD 1 DISPLA /GET NO. OF WORDS
DCA DISPLA-1 :
TAD DISPLA-2 /GET LEFT POINT ON DISPLAY
.DCA DISPLA-3
DISNEX»> TAD DISPLA-3 /GET X-POINT
DILX
CLA
TAD I IRl /GET DATA
DILY
CLAa
DISD /YWAIT FOR SETTLING
JMP -1
DIXY
157 DISPLA-3 /INCEEMENT X-POINT
NOP
1SZ DISPLA-1 /INCREMENT COUNT
JMP DISNEX
1Sz DISPLA /SET RETUEN ADDRESS
JMP 1 DISFPLA /EETUEN
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/SUBKOQUTINE TO DISPLAY INPUT FrROM AN ANALOG CHANNEL

/INPUT:

ADB-E +AM8B-Es

/CALLING SEQUENCE:

/
/
/

MULDI S»

MULNEX.»

MUL SAM»

JMS MULDIS

DISPLAY CONTROL: VC8E

MULTIPLEXER CHANNEL

RETURN /AC=0

]

4]

-1777

7000

19

TAD I MULDIS
ADLM

TAD MULDIS-1
DCA MULDIS-4
TAD MULDIS-2

-DCA MULDIS-3

TAD MULDIS-4
DILX

CLA

JMS MULSAM
DILY

cLA

DISD

JMP o'l

DIXY

I1SZ MULDIS-4
NOP

I5Z MULDIS-3
JMP MULNEX
152 MULDIS
JMP I MULDIS

%]

ADST

ADSK

JMP -1

ADEB

JMP I MULSAM

/GET CHANNEL
/GET LEFT POINT ON DISPLAY
/GET MINUS NOe. OF POINTS

/GET X-POINT
/GET SAMPLE
/WAIT FOR SETTLING

/INCREMENT X-POINT
/INCREMENT COUNT
/GO TO NEXT POINT
/SET RETURN ADDRESS®
/RETUERN

/START CONVERSION

/WAIT FOR CONVERSION DONE
/READ AD BUFFER
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/SUBROUTINE TO INPUT A BLOCK OF DIGITAL DATA Q§L4£L
/INPUT VIA THE DIGITAL 1/0 bLR&-E
/CALLING SEQUENCE:

/ JMS DIGIN .
/ START ADDRESS OF MEMORY BLOCK MINTS 1
/ MINUS NO OF WORLS
/ RETURN /6C=0
/START DATA BLOCK: BIT 10
/WORD COMMAND: BIT 11
/END DATA BLOCK: BIT 9
IR1=10
7}
DIGIN, @
TAD 1 DIGIN /GET START ADDRESS
DCA 1IR!
1SZ DIGIN
TAD 1 DIGIN /GET NO. OF WORDS
DCA DIGIN-1
DBCO /CLEAK OUTPUT REGISTER
DBCI /CLEAR INPUT REGISTER
CLA CLL IAC RAL /START DATA BL OCK
DBSO /SET OUTPUT REGISTER
DBCO /CLEAR OUTPUT REGISTER
CLAa CLL IAC /WORD COMMAND PULSE
DBSO
DBCO
CLA CLL
DBSK /WAIT FOR FLAG
JMP -1
DBRI /JREAD INPUT REGISTER
DBCI /CLEAERE INPUT REGISTER
pca I IRl
1SZ DIGIN-1 /INCREMENT COUNTER
JMP .-12 /GO TO NEXT WORD
CLA CLL IAC RTL /END DATA BLOCK
DBSO
DBCO
CLA CLL
157 DIGIN /SET RETUEN ADDRESS
JMP 1 DIGIN /EETUEN
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/SUBROUTINE TO SMOOTH A BLOCK OF DATA IN MEMORY
/DATA WILL BE SMOOTHED WITH THE FILTEE:
/ACId= 1/4.AC1=-1) +1/2.ACI) +1/74.AC1I+1)
/CALLING SEQUENCE:

/ JMS

/
/
/

VRO

FILTER,
TAD
DCA
15z
TAD
DCA
TAD
DCA
TAD
: DCA
FILNEX> TAD
JMS
JMS
DCA
15z
TAD
JMS
TAD
DCA
15Z
TAD
JMS
JMS
TAD
DCA
TAD
DCA
TAD
DCA
157
TAD
cia
A
DCA
157
JMP
157
JMp

MINUS
RETURN

FILTER

START ADDRESS OF MEMORY BLOCK

I FILTER
FILTER-1
FILTER

I FILTER
FILTER=-2
FILTER-1
FILTER-3

I FILTEE-!

FILTER=5

I FILTER=1

FILHAL
FILHAL
FILTER-4
FILTER-1

I FILTER-1

FILHAL

FILTER=-4
FILTER-=4
FILTER-1

I FILTER-1

FILHAL
FILHAL
FILTER-4
FILTER-4
FILTER=-5

I FILTER-3

FILTER-4
FILTER=5
FILTER-3
FILTER-1

FILTEE-1
FILTEER-2
FILNEX
FILTER
I FILTER

NO OF POINTS
/AC=0

/GET START ADDKESS
/INPUT POINTEK

/GET MINUS NOe. OF FOINTS
/POINT COUNT

/0UTPUT POINTEE
/GET FIRST POINT
/SAVE 1T IN OUT-STORE
/GET FIRST POINT

/DIVIDE RY 4

/SAVE IT IN IN-STORE
/INCREMENT INPUT POINTER
/GET SECOND POINT
/DIVIDE BY 2

/ADD AND

/ SAVE IT IN IN-STORE
/INCREMENT INPUT POINTER
/GET THIRD POINT

/DIVIDE BY 4

/ADD AND

/SAVE IT IN IN-STORFE
/GET PREVIOUS RESULT
/PUT IT BACK IN MEMORY
/GET CURRENT KESULT
/SAVE IT FOR NEXT OUTPUT

/INCREMENT OQUTPUT POINTER

/GET INPUT POINTER
/AND
/SURTRACT ONE

ZINCREMENT POINT COUNT
/GG TO NEXT POINT

/SET RETURN ADDZEESS
/RETURN
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FILHAL,

7]

SPA
JMP
CLL
CLL
JMP
STL
RAR
CLL
JMP

o+ 4
RAR

I FILHAL

I FILHAL

/1S IT POSITIVE?

/YES> DIVIDE POSe.
/NUMEER BY TWO
/AND JMP BACK
/NO> DIVIDE NEGe
/NUMBEK BY TWO

/AND JVMP BACK
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/SUBROUTINE 70 REDISTRIBUTE A BLOCK OF DATA.
/A SIGNAL, CONSISTING OF X SAMPLES IS REDISTRIBUTED
ZINTO A SIGNAL CONSISTING OF THE NEAREST LOWER

/2tN SAMPLES. (MAX 2048)
/END OF SIGNAL CONDITION: 10 SUCCEEDING ZERO'Se

/GENERAL: X POINTS BECOME Y=2tN POINTS

/ (X-1) (X-1)
/Y(I1)=(1-REST OF le====- «CONTENTS OF 1o ===-- +

/ (Y-1) , (Y-1)

/ (X-1)> (X-1)
/C1=(1=REST OF lemm===- )« CONTENTS OF (le-=--- +1)
/ (Y-1) (Y-1)

/THIS OPERATION IS NECESSARY PRIOR TO APPLYING
/A FAST FOURIER TRANSFORM TO A PERIODIC SIGNAL»
/NOT CONSISTING OF 2tN SAMPLES.

/NECESSARY HARDWARE: KEg-E EXTENDED ARITHMETIC EL.
/CALLING SEQUENCE: '

/ JMS REDIST '
/ : START ADDRESS OF MEMORY BLOCK MINUS 1

/ MINUS NO. OF POINTS OF SIGNAL BUFFER
/ RETURN /AC=0

IR1=10
REDSTA,
REDPOI.
REDG»
REDM11.,
REDCNT»
REDNO»
REDCMP.,
REDNEW,
KEDMIN,
REDRES»
REDLOC»
KREDPOS»
REDFAC,
KEEDIST,

—
S

—

SG%&GI&&QSIGBG
D
S

TAD I REDIST /GET START ADDRESS
DCA IRl

TAD I REDIST

IAC

DCA REDSTA

I1SZ REDIST

TAD 1 REDIST /GET - NO. OF POINTS
DCA REDPOI

TAD I REDIST

DCA REDTLR :
I1SZ REDIST /SET RETURN ADDRESS
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REDNULs

TAD
157

SKP

JMP
SNA
JMP
CLA

JMP
TAD
DCA
TAD
DCaA
TAD
15z

JMP
SZA
JMP
TAD
(03§21
TAD

.DCA

CLAa
DCA
TAD
AND
SNA
JMP
TAD
DCA
JMP
TAD
CLL
DCA
JMP
CAM

I IRl
REDTLR

I REDIST

«+3
CLL
=7
IR1
RED?
REDM11
REDCNT
1 IRl
REDCNT
=2
CLAa
REDNUL
REDSTA

REDO
REDNO
CLL CML RAR
REDCMP
REDNO
REDCMP
CLA
ot 4
REDCMP
REDNEW
«+5
REDCMP
RAR
REDCMP
0-12

SWAB

TAD
cIAa
DCA
DCA
TAD
TAD
DCA
TAD
TAD
DCA
TAD
TAD
DCA

REDNEW

REDTLR
REDO
REDSTA
REDMIN
IR1
REDNO
REDMIN
REDNO
REDNEW
REDMIN
REDNEW

/GET WOkD
/INCREMENT WORD COUNT

/RETURN, NO END OF SIGNAL
/TEST FOR AC=0

/N0, TAKE NEXT WORD
/YES> STORE LOCATION
/0F FIKST ZERO

/ADD NEXT 9 WORDS

/TEST FOR SUM =0
/NO>» GO ON

/YES AND
/CALCULATE

/NOe. OF POINTS

/MAKE 4009

/AND WITH 2tN
/TEST FOR NON ZERO

/YES» THIS IS THE
/NEW §0. OF POINTS

/NO> DIVIDE
/BY TWO

/AND GO AGAIN

/GET 2tN POINTS

/PUT IN COUNTER
/CLEAR 1

/GET START ADDRESS
/SUBRTRACT ONE

/GET ORIGINAL NO. OF POINTS
/SUBTRACT ONE

/THIS IS: (X-1)

/GET NEW NQe. OF POINTS
/SUBTRACT ONE

/THIS IS: (Y=-1)
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REDNEX»

TAD REDNO
MQL

MUY

RED®?

DVI

REDNEW

DCA REDRES
SWP

TAD REDSTA
DCA REDLOC
TAD REDNEW
MQL

TAD REDRES
SAM

MQL

TAD 1 REDLOC
TAD REDFOS
DCA REDCMP
Muy

REDCMP

"DVI

REDNEW

SWP

DCA REDFAC
caM

I1SZ REILLOC
TAD REDERES
MOL

TAD I REDLOC
TAD REDPOS
DCA REDCMP
MUY

REDCMP

INVA

REDNEW

SWP

TAD REDFAC
TAD REDPOS
DCA I IEl
157 REDQ
1SZ REDTLR
JMP REDNEX
TAD REDNEW
TAD REDSTA
DCA 1R1
TAD REDPOI
TAD RELNEW
IAC

DCA REDTLR
DCA I IRI
1SZ REDTLR
JMP .-2
JMP I REDIST

/GET (X-1)

/MULTIPLY WITH 1

/DIVIDE BY (Y-1)
/SAVE REST
/QUOTIENT TO AC
/GET START ADDRESS
/5UM IS: LOCATION
/GET (Y-1)

/GET REST

/RESULT: (Y-1)-REST
/PUT IN MO

/GET CONTENTS OF LOC.
/MAKE POS.

/MULTe (Y=1)-REST

/WITH POSe CONTENTS OF LOC.
/DIVIDE RESULT

/BY (Y-1)

/SAVE FIRST FACTOR

/INCREMENT LOCATION
/GET REST

/GET CONTENTS OF LOC. +1
/MAKE POSe.

/MULTIPLY REST WITH

/P0OSe CONTENTS OF LOC. +1
/DIVIDE BY

/¢Y=-1)

/ADD FIRST FACTOR

/GET RIGHT SIGN

/AND STORE IN MEMORY
ZINCRBEMENT 1
/INCREMENT COUNTER
/NEXT POINT

/CALCULATE END ADDRESS
/0F SIGNAL

/GET -NUMEER OF FOINTS

/IN SIGNAL BUFFER

/COMPUTE REST NOe. OF POINTS

/CLEAR REST OF BUFFEE

/RETUERN
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PACKEBE»

PACKBI1 »

PACKB2»

PACP TR»
PACK SU,
PACBEG,
PACEND>
CT400,»

PACK A CHAEACTEX

IN A BUFFEK IN 0S/78 FOEMAT

CAN BE USED FOR BUFFERS UP TO 31 PAGES
(NOT USING LAST PAGE OF FIELL)

PARAMETERS ARE:

CALL:

]

DCA
TAD
CDF
SZA
JMP
TAD

‘DCA 1

TAD

CLL. RAR
SNL. CLA
JMP

CLA CLL
DCA

SKP

157

JMP

CLA CLL
TAD

DCA

TAD
RTL

RTL

DCA

TAD
AND
TAD 1
DCA 1
157

1sz

JMP

TAD

CMA CLL
TAD

SNL. CLA
JMP

TAD

DCA

SKpP

157

CDF

JMP 1

BUFBEG
%
RUFBEG
BUFEND
7400

CURFL D:
BUFFL D2
BUFBEG>
TAD
JMS

PACKE-1
PACKSW
BUFFLD

PACKE!L
PACKB-1
PACPTR
PACPTR

et 4
CMA RAL
PACKSW

PACPTR
PACKB2
cMA
PACPTR
PACPTR
PACKB-1

PACKB-1
PACKB=-1
C7400
PACPTR
PACPTR
PACPTR
PACKSW

FIELD OF SUBROUTINE

FIELD OF BUFFEK

BUFENDL: DEFINE SIZE OF BUFFER
CHAE

PACKD

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

/TEMP ORARY STORAGE
/SAVE CHARACTER
/TEST PACKSWITCH

/1F =2
/GET CHARACTER
ZINSERT IN BUFFER

/1S POINTER ODD ?
/SKIP IF YES

/SET PACKSWITCH TO -2
/INCKEMENT POINTER IF EVEN
/GO TO EXIT

/DECREMENT POINTER

/GET CHARACTER

/SHIFT 4 POSITIONS TO LEFT
/SAVE TEMP ORARY

/KILL BITS 4-11
/INSERT IN BUFFER

/INCREMENT ADDRESSPOINTER
/INCREMENT PACKSWITCH

PACKR1+3/AGAIN IF PACKSWITCH NONZERO

PACEND

PACPTR

PACKB2
PACBEG
PACPTR

PACKE
CURFLD
PACKB

/TEST FOR BUFFER END
/SKIP IF FULL

ZINITIALIZE POINTEE

/N ORMAL RETURN
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UNPACK»

UNPAC1>»

UNPACK A CHARACTEI: FROM A BUFFER IN 0S/8 FORBMAT

CAN BE USED FOR BUFFERS UP TO 31 PAGES
(NOT USING LAST PAGE OF FIELD)

PARAMETERS ARE:

CALL:

RETURNS

TAD
CDF
SzA
JMP
TAD
AND
DCA
TAD
CLL
SNL
JMP
CLA
DCA
SKP
15z

JMP
DCA
TAD
AND
TAD
CLL
RTR
DCA
CLA
TAD
DCA
157

JMP
CLAa
TAD
DCA
TAD
cMA
TAD
SNL

JMP

CLA

RAR
CLA

CLL

RTR

cMA

CLL

CLL

cLa

CURFLDs
BUFFLD:
BUFBEG.

CLA
JMS

FIELD OF SUBROUTINE
FIELD OF BUFFER
BUFEND: DEFINE SIZE OF BUFFER

UNPACK
KRETURN; IF LINK=1: BUFFER EMPTY

IF LINK=@g: NORMAL KETURN

WITH CHARACTER IN AC

UNPSW
BUFFLD

UNPACI
UNPPTR
c3717
UNPACK-1
UNPPTR

ot 4
CMA RAL
UNPSW

UNPPTR
UNPAC2
UNPACK=-1
UNPPTR
C7400
UNPACK-1

UNPACK=-1

UNPPTR
UNPPTR
UNPSW
UNPACL1+1
CML IAC
UNPPTR
UNPPTR
UNPEND

UNPPTR

UNPAC2

/TEMP ORARY STORAGE
/TEST PACKSWITCH

/1F -2

/GET FROM BUFFER
/KILL BITS ©-3

/SAVE TEMP ORARY

/1S POINTER EVEN ?
/SKIP 1IF NO

/SET PACKSWITCH TO -2
/NO INCREMENT

/GO TO EXIT

/MAKE TEMP. LOCATION ZERO

/GET WORD
/KILL BITS 4-11

/SAVE TEMPORARY
/DECREMENT POINTER
/INCREMENT PACKSWITCH
/AGAIN IF NONZERO

RAL

/POINTER +3

/TEST FOrR BUFFEK END

/SKIP IF EMPTY
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UNPAC2,

UNPPTR»
UNPSW»
UNPBEG.
UNPEN D»

C3717,
C7400,

TAD
DCA
SKP
CLL
TAD
CDF

JMP 1

BUFBEG
4]

BUFBEG
BUFEND

377
7490

UNPBEG /INITIALIZE POINTER
UNPP TR

/LINK=1

/N 0MAL RETURN
UNPACK-1/GET CHARACTER
CURFLD
UNPACK
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PARITY»

PARIT1»

C1717,
C2009,

PARITY GENERATOR ®L‘t7

GENERATES ODD OR EVEN PARITY BIT (8TH BIT)

CALL: TAD CHAR
JMS PARITY
KFETURN (WITH CHARACTER IN AC)
/] /CHARACTER TEMPORARY
] /PARITY SUM
AND C177 /AILL 8TH BIT
DCA PARITY-2
DCA PARITY~-1
TAD PARITY-2/GET CHARACTER
CLL RAR
SZL /TEST BIT
152 PARITY~-1
SZA /NEXT BIT ?
JMP PARITl /YES
.TAD PARITY-1/GET PARITY SUM
RAR
SzL CLA /FOR EVEN PARITY;
/ 1F ODD PARITY: SNL CLA
TAD ca2no9 /SET PARITY BIT '
TAD PARITY-2/GET CHARACTER AND
JMP 1 PARITY 7/ RETURN
177
2p0
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SKIP ON FLAG WITH TIMED OUT RETUEN ¢L{8

CALL: CLa
JMS SKPOUT
TIME OUT (IN MILLISECONDS)
SKIP INSTRUCTION
TIMED OUT RETURN
NORMAL RETURN

NN NN NN NN

0 /TIMER 1
] /TIMER 2
=140 /PRESET TIMEK 2 (ADJUST FOR 1 MILLISECOND)

SKPOUT> e-e
TAD 1 SKPOUT /GET PRESET TIMER 1

clAa
DCA SKPOUT-3
152 SKPOUT
TAD 1 SKPOUT /GET SKIP INSTRUCTION
DCA SKPOU2
18z SKPOUT
SKPOUls TAD SKPOUT-1
DCcA SKPOUT-2/SET TIMER 2
SKPOU2, 0 /OVERLAID BY SKIP INSTRUCTION
JMP o+ 3 '
1SZ SKPOUT /SKIPPED !
JMP I SKPOUT
15z SKPQUT-2/0VERFLOW TIMER 2 ?
JMP SKPOU2 /NO
1Sz SKPOUT-3
JMP SKPOU!

JMP 1 SKPOUT /TIMED OUT
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/SEARCH A LIST FOR A MATCH @qg
/THE ROUTINE SEARCHES IN A LIST FOR A MATCH WITH AC.
/1T HAS TWO RETUENS :FOUND AND NOT FOUND;

/JBOTH WITH AC=@. THE LIST TERMINATOR IS ALSO 0.

/THE FIRST ELEMENT HAS ELEMENTNUMBER 0

/ TAD (ELEMENT

/ JMS SORTC

/ LIST-1

/ NOT IN LIST RETURN /AC=0
/ NORMAL RETURN /AC=0

/LIST, 3@1’3@2’ 3@3) 3@4, L) .'O.Q.’G/ZEHO IS TERMINATOR

SORTCN», @ /COUNTER CAN BE ON PAGE 0
0 /POINTER
] /- AC

SORTCs e=e /TEST FOR CHARe IN LIST
cia :
DCA SORTC-1 /SAVE =AC -
-DCA SORTCN /CLEAR COUNTER
TAD 1 SORTC /GET ARG1
I1SZ SORTC /FOR CORRECT RETUERN
DCA SORTC-2 /SAVE POINTER
I15Z SORTC-2 /POINTER+1

TAD I SORTC-2 /GET LIST ELEMENT
I1SZ SORTCN

SNA /ZERO?

JMP I SORTC /YES, ELEMENT NOT FOUND
TAD SORTC-1 /COMPARE

SzZA CLA /EQUAL?

JMP =7 /N0O> TRY NEXT ELEMENT
1SZ SORTC /YES» SET UP RETURN

JMP I SORTC /74C=¢
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JLIST SEAICH»CROSS FIELD CALLABLE B&5 G
JTHE ROUTINE MATCHES THE AC AGAINST ALL ELEMENTS

JOF A LIST.IN CASE OF A MATCH 1T TAKES THE NORMAL

JRETURN WITH THE OFFSET IN THE LIST IN THE AC.

JIN CASE IT ENCOUNTERS A 0009 IN THE LIST, IT

/TAKES THE ERROR RETURN»ALSO WITH OFFSET IN AC.

JTHE LIST 1S ASSUMED TO BE IN FIELD OF CALL.

JIN THE EXAMPLE:ELEMENT 3#1 HAS OFFSET 0

TAD (AC
CIF @
JMS LIST
LST=e. /MARK THIS CONSTRUCTION!!!

NOT IN LIST RETURN /6C=0FFSET IN LIST
NORMAL RETURN(FOUND) /AC=0FFSET IN LIST

NN NN NN

/LST» 30133025 3035330450 /ZERO 1S TERMINATOR!!!

0 /0FFSET COUNTER
0 /POINTER
1% /=-AC

LIST» 0

DCA LIST-1
CcMA ' /NOTE!'COUNTER OVERFLOWS INSTANTLY
DCA LIST-3 /CLEAR OFFSET COUNTEER
TAD I LIST /MAKE ARG ABSOLUTE
TAD LIST
DCA LIST-2
I1SZ LIST /FOr: RETURN

LISTL» 1sZ LIST-3
157 LIST-2
TAD I LIST-2
SNA /ZERO?
JMP LISTR
TAD LIST-1
SZA CLA MATCH FOUND?
JMP LIST! /N
1Sz LIST

LISTR» RDF
TAD C6203
DCA «+2
TAD LIST-3

JMP I LIST
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/RELATIVE BRANCHER; CROSS FIERLD CALLABLE ¢5:L
/THIS BRANCH ROUTINE CAN BE CALLED FROM ANY FIELD.

/1T ASSUMES THE LIST IN THE FIELD OF CALL,AND THE

/JDESTINATION ADDRESSES TOO. IT WORKS WITH RELATIVE

/DISTANCES AND IS THEREFORE USEFUL FOR RUNTIME RELO-

/CATABLE PROGRAMS.

/
/
/CALL,

BRANCH»

BRAN1»

BRANR.,

C6223,»

TAD (AC
CIF 0 /I1F BRANCH RESIDES IN FIELD 2
JMS I (BRANCH
LIST=e~1 /RELATIVE DISTANCE TO LIST
NOT IN LIST RETURN /AC=0
2155 CR-.
2123LF-.
3775 RUB- .
/] /ZERO 1S TERMINATOR !!!!}
%] /TEMP ACS3NEGATIVE
] /POINTEK
e /ENTER WITH AC=ELEMENT
CiAa

DCA BRANCH-2
TAD I BRANCH
TAD BBANCH
DCA BRANCH-1
ISZ BRANCH
1SZ BRANCH-1
TAD I BRANCH-1
SNA
JMP BRANR
TAD BRANCH-2
1SZ BRANCH-1
szA CLaA
JMP BRANI
TAD I BRANCH-1
TAD BRANCH-1
DCA BRANCH
RDF
TAD C6203
DCA «+1

]
JMP I BRANCH
6203

/MAKE POINTER ABSOLUTE
/FOR RETURN
/FETCH ELEMENT

/1S 1T @?2¢(END OF LIST)
Y

/MATCH?

/Ns>L O0P

/PICK DISTANCE TO DESTINATION
/MAKE ABSOLUTE

/F1X FIELD AGAIN», AND JUMP
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/GENERAL SETUP FOR 0S8 HANDLERS @52
JENTER WITH LINK=1 FOR READ ONLY DEVICE

JLINK =9 FOR WRITE ONLY DEVICE

JONLY APPLIES TO NON-BLOCK-ORIENTED DEVICES.

71T CREATES A WORDCOUNT(WC) SET TO -WORDCOUNT-1
JAND A START ADDRESS OF BUFFER (CA)»

JAND A CDF TO THE BUFFER FIELD IN 'SETCDF'.
/'ENTRY® IS THE ENTRYPOINT OF THE HANDLER.

/1T LEAVES THE SUBROUTINE WITH 'ENTRY' POINTING
/TO *STARTING BLK #°' FOR BLOCK ORIENTED DEVICES,
JAND DATAFIELD STILL SET TO FIELD OF CALL.

7700
10
TEM=.
SETUP, @
RDF /SET UP RETURN
TAD C6203
DCA XIT+2
TAD I ENTRY
AND SETUP-1 /7%
TAD SETCD /MAXE CDF
DCA SETCDF /F1ELD OF BUFFER
RAR /GET LINK
TAD I ENTRY /GET FUNCTION WORD
1SZ ENTRY
SPA /CHECKX READ/WRITE
JMP EER /UNRECOVERABLE ERROR
AND SETUP-2 /7700
CLL CML CMA RAL /MAKE -WORDCOUNT-1
DCA WC
TAD 1 ENTRY
1SZ ENTRY
DCA CA /CUREKENT ADDRESS
JMP I SETUP
ERE> CLA CLL CML RAR /SIGNAL "PERMANENT 10 ERROR"
XIT» 152 ENTRY
1SZ ENTRY
[} /CDF CIF
JMP I ENTRY
SETCDs CDF © /SOMEWHERE IN HANDLER
C6203» CDF CIF @
ca, %)
WC» 1]
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/UNPACK CHAR BY CHAR ROUTINE FOR 0S8 HANDLEES.

/NEEDS A WORDCOUNT SET TO -WORDCOUNT-1-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.

/1F THE BUFFER 1S EXHAUSTED, THE ROUTINE JUMPS TO XIT.
/1T EXITS WITH THE DATAFIELD STILL SET TO THE

/F1ELD OF BUFFER

PACKSW,

UNPACK»
SETCDF»

C7600»

UNP1»

CAs
WC»
TEM»

2

7400
377

0
TAD PACKSW
SPA
JMP UNP1
SZA
CLA CLL CMA RTL

‘'DCA PACKSW

1S7Z PACKSW
TAD I CA
AND UNPACK-1
I15Z CA

IsZ WwC

JMP 1 UNPACK
7600

DCA PACKSW
JMP XIT

TAD CA

DCA CA

CLL

DCA TEM

TAD I CA
AND UNPACK-2
TAD TEM

RTL

RTL

ISZ CA

1S7Z PACKSW
JMP UNP1+3
RAL

JMP I UNPACK

2
7]
2

/PACKSWITCH.POS. MEANS LeSe 8 BITS
/NEGe MEANS MOST SIGN 4 AND 4 BITSe.

/ENTER WITH AC=0
/SET TO CDF X BY SETUP ROUTINE

/AC=-3

/PACKSW IS -2 BR +1
/FETCH LS 8 BITS

/FOR NEXT
ZEXIT WITH NEXT CHAR IN AC

/CLA
/RESET PACKSWITCH FOR NEXT ENTRY

/SET POINTER BACK

/L0O0P 2 TIMES5;ALSO SETS PACKSW=0

/TEMP. LOCATION,SOMEWHERE IN HANDLER
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/UNPACK CHAR BY CHAR FOk 0S8 HANDLERS.

/JROUTINE UNPACKS AN 0S8 FORYAT ASCII BUFFER CHAKACTER
/RY CHARACTERe IT NEEDS A POINTER (CA) SET TO THE
/BREGINNING OF THE BUFFER» AND A WORDOUNT (WC) SET

/TO - THE NUMBER OF WORDS IN THE BUFFEK -1.

/THE LOCATION °'SETCDF' NEEDS T0 BE SET TO THE FIELD
/4HERE THE BUFFER RESIDES.

/THE PACKXSWITCH HAS 3 VALUES:® FOk THE FIKST OF 3 CHARSe
/1 FOR THE SECONDs AND 2 FOR THE 3KDe.

/THE PACKSWITCH SHOULD BE @ WHEN ENTERED FOR THE FIRST
/TIME. THE ROUTINE LEAVES THE DATAFIELD TO THE FIELD
/0F BUFFER UPON EXIT. IF BUF E¥MPTY THEN JUMP TO 'XIT'.

PACKSW, @ /0515 0R 2
T400
377
UNPACKs eo=o /ZENTER WITH AC=0
SETCDF» CDF /0VERLAID
TAD PACKSW
RAR
‘SZL /17
JMP UNP2 Y
SZA CLA
JMP UNP3 /2

UNP1 > TAD I CA
AND UNPACK-2
CLL KTR
DCA TEM /BYTE 3 ALREADY PARTLY PREPARED
TAD 1 CA
AND UNPACK-1
I1SZ CcA
1S7Z PACKSW
1SZ WC /INCKe TWICE» EVERY 3 BYTES
JMP I UNPACK
C76237> 7602 /CLA
JMP XIT

UNP2, TAD I Ca
AND UNPACK-2 /PREPARE 3RD BYTE
CLL RTR
RTR
RTR
TAD TEM
JMP UNPL1+2

UNP3.» DCA PACKSW /PREPARE FOR NEXT ENTRY
TAD TEM
JMP 1 UNPACK
TEM» 2 /SOMEWHERE IN THE HANDLER
ca, @
NCs 2
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/UNPACK AND PRINT 0S8 BUFFER; IN HANDLER

/THIS PROGRAM PART IS USEFUL FOR HANDLERS THAT HAVE
/AN OUTPUT ROUTINE THAT LEAVES BITS ©0-3 AS THEY

/ARE. THE WORDCOUNT (WC) SHOULD BE SET TO -WORDCOUNT/2
/AS IT INCREMENTS EVERY 2 LOCATIONS (3 BYTES).

/THE ROUTINE IS ENTERED AND EXITED WITH THE DATAFIELD
/SET TO THE FIELD OF BUFFER.

UNP» TAD 1 CA /FIRST BYTE

1Sz CA

JMS OUTPUT

AND C7400

DCA TEM

TAD 1 CA /2ND BYTE

1SZ cA

JMS OUTPUT

AND C7400 ~ /3RD BYTE

CLL RTR

RTR

TAD TEM

RTR

‘RTR

JMS OUTPUT
C7600> 7600

1SZ WC

JMP UNP

JMP XIT
TEM» 2 /SOMEWHERE IN HANDLER
cA» ?
WC» 7]
C74090, 17
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DS6

/PUSH AND POP OPERATORS

/THE ROUTINES CAN OPERATE ON DIFFERENT STACKS
/WHICH ARE POINTED T0 BY THE ARGUMENT.
JCONVENTION IS THAT THE POINTER ALWAYS POINTS TO
/AN ELEMENT», UNLESS COUNT=@, THEN IT POINTS TO

/I TSELFe
/
/ TAD (AC
/ JMS PUSH
/ STACK
/ FULL RETURNs, AC=0
/ NORMAL RETUEN,AC=0
/STACK, =21 /-MAX SIZE OF STACK=21(8)
/ 7] /COUNTER OF ELEMENTS;@=EMPTY
/ . /POINTER» SET TO CUKRENT LOC.
/ 1 /FIRST ELEMENT
/ 03334ecescccocell (LAST ELEMENT)
(4] /TEMPe. POINTER
PUSHs  o-.
DCA POPTEM /SHARED LOCATION
TAD 1 PUSH /SAVE PTR
1SZ PUSH
DCA PUSH-1
TAD 1 PUSH-1 /STACK FULL?
1SZ PUSH-1
TAD 1 PUSH-1
SMA CLA
JMP 1 PUSH /YESs, FULL RETURN
1SZ 1 PUSH-1 /COUNT+1
1SZ PUSH-1
1SZ 1 PUSH-1 /POINTER+1
TAD I PUSH-1
DCA PUSH-1 /POINTER FETCHED
TAD POPTEM /DEPOSIT IN STACK
DCA I PUSH-1
1SZ PUSH
JMP 1 PUSH
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/THE POP OPERATION FETCHES ONE WORD FEOM THE

/STACK .

S

NN NN

POPTEM, 0
7777
]

POPs o=
TAD
DCA
15Z
152
TAD
SNA
JMP
TAD
-DCA
152
TAD
DCA
TAD
DCcA
TAD
TAD
DCA
TAD
15Z
JMP

JMS POP

TACK

EMPTY RETURN
NORMAL RETURN

I POP
POP-1
POP
POP-1

1 POP-1
SPA

I POP
POP-2

1 POP-1
POP-1

I POP-1
PUSH=-1
I PUSH-1
POPTEM
PUSH-1
POP-2

I POP-1
POPTEM
POP

I POP

/POINTS TO STACK
/AC=¢
/AC=ELEMENT

/TEMP«POINTER

/SET UP PTR TO STACK

/COUNT=@?BUF EMPTY?

/YES> EMPTY RET.
/DECREMENT COUNT

/POINTS TO PTR

/FETCH ELEMENT

/DECREMENT PTR

/EXIT WITH ELEMENT IN AC

38

§6
(?JONTIN UE D)



/FILL A ROTATING BUFFER QUEUE

/JFILLO IS A ROUTINE THAT PUTS THE AC IN THE NEXT

/FREE LOC.IN THE BUFFEKe
/TINE CAN RE USED FOR VARIOUS BUFFERS.

THE CONCEPT IS THAT THE EROU-
EACH BUFFER

/CARRIES ITS OWN ADMINISTRATION DATA.

NN N NN

FILLO,

FILLQ1»

FILLQ2,

FILLO3»

JMS

FILLQ

BUF

FULL RETURN

NOERMAL RETUEN

]
2
2
DCA
TAD
157
DCA

‘TAD

DCA
15z

TAD
Cla
TAD
IAC
SMA
JMP
SzA
15z

152

157

157

152

TAD
CIlAa
TAD
SMA
JMP
TAD
TAD
DCA
TAD
DCA
JMP
IAC
DcAa
JMP
CLA

TAD
JMP

FILLQ-1
I FILLQ
FILLQ

FILLQ-2

I FILLQ-2

FILLQ=-3
FILLQ=-2
FILLQ-3

I FILLO-2

SZAa
FILLQ3
CLA
FILLQ

I FILLG-2

FILLQ-2
FILLQ=-2

I FILLQ@-2

FILLQ-3

1 FILLG-2

SZA CLA
FILLQZ2

I FILLQ-2

FILLQ@=-2
FILLQ-3
FILLQ-1

1 FILLQ-3

I FILLQ

I FILLQ=-2

FILLQ1

FILLQ-1
I FILLQ

/POINTEK

/ALG POINTS TO BUF ROOKKEEPER.
/AC=¢ 1F ELEMENT STILL ACCEFTED
/AC UNEQ © IF NOT ACCEPTED

/8C=0

/SAVE SIZE

IN BUFBOOKKEEPER

/5aVE AC

ZENTEFK WITH THE ELEMENT IN THE AC
/SAVE AC

/AEGUM. POINTS TO BUF

/FOR BHETURN

/SAVE SIZE

/AC=-SIZE+COUNT+1 -

/BUF FULLs AC NOT ACCEPIED

/FOF NORMAL KETURN
/COUNT+1

/FOR PTR2
/PTR2+1
/-S1ZE+PTR2>=07

/NO> URAP AROUND
/YES, COMPUTE REAL ADDK
/PTR2+ 'PTE2 "

/DEP IN BUF

/PTR2=1

39



FlLL

A ROTATING BUFFER @

MAKE
NORMAL
RETURN

G

T

SAVE AC

{

Fercy & Shve
BUF POINTER

SAVE SizZE

)

RETURN =
RETURNTA

PS7

BUF, SI2E
COUNT

PTR1  /EMPTY PIR
PTR2 /FlLL PTR
1

)
\

'
)

TAD ACAHF‘{RET‘U\EN )

/FuLL RETURN , AC#d

COMPUTE
THE ABSOLUA
TE ADDRESS

|

Di=POS (T

A
THERE
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/RESET A ROTATING BUFFER QUEUE
/CLEAE THE BUFFER BY SETTING COUNT=@s, AND MOVING POINTEKS
/TO THEIR INITIAL POSITION.(SYMMETRICALLY)

/BUF, 16 /MAX. SIZE OF RBUFFER3 SPECIFIED HERE
/ @ /COUNTS # OF ELEMENTS IN BUF
/ 1 /EMPTY POINTERC(PTR1) SET TO FIRST ITEM
/ 16 /FILL POINTER(PTR2) SET TO END OF BUF
/ ZBLOCK 16 /THE ACTUAL BUFFER AREA
] /SAVE SIZE
4 /BUFPTR
CLRQ» o= /ENTER WITH AC=0
TAD 1 CLEQ /GET POINTER TO BUFBOOKKEEPER
DCA CLRQ-1
15Z CLRQ /¥FOR RETURN
TAD 1 CLR@-1 /SAVE SIZE
DCA CLRQ-2
1SZ CLRQ-1 /FOR COUNT=0
DCA 1 CLERQ-1
"I1SZ CLRR-1
IAC /PTE1=1
DCA I CLRQ-1
1SZ CLRQ-1
TAD CLRQ-2
DCA 1 CLR@-1 /PTR2=SIZE
JMP 1 CLEO
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/FETCH THE NEXT ITEM

/ JMS MTQ
/ BUF

/ EMPTY RETURN
/ N ORMAL RETURN

FROM THE HEAD OF THE Q.

/POINTER TO BUFFER
/AC=0

/AC=ELEMENT

/MTQ STANDS FOR EMPTY-THE QUEUE

2
7}
(4
MTQ: [ et ]
TAD
DCA
TAD
DCA
1SZ
15Z
cMA
TAD
SPA
-JMP
DCA
157
IAaC
TAD
TAD
DCA
TAD
DCA
1sZ
TAD
ciAa
TAD
SMA
JMP
IAC
DCA
MTQ2, TAD
157
JMP
MTO1, CLA
JMP

I MTQ
MTQ-1

I MTQ-1
MTQ-2
MTQ
MTQ-1

I MTQ-1

MTQl
1 MTQ-1
MTQ-1

I MTQ-1
MTQ-1
MTQ@-3
I MTQ-3
MTO-3
I MTQ-1
I MTQ-1

MTQ-2
CLAa
MTO2

I MTO-1
MTQ-3
MTQ

I MTQ

I MTQ

/SAVE ELEMENT

/BUF S1ZE

/POINTER IN BUFBOOKKEEPER
/JENTER WITH AC=0

/PTR TO BUFBOOKKEEPER

/SAVE SIZE

/FOR RETURN

/COUNT-1<07?

/YES> BUF EMPTY
/COUNT=COUNT-1

/COMPUTE REAL ADDRESS
/PTR1+ 'PTR1 "+1

/SAVE
/FETCH THE ELEMENT
/SAVE

/PTR1=PTR1+1
/-PTR1+SIZE<@?

/YESs UPDATE PTRI

/PTR1=1
/ELLEMENT IN AC

/'EMPTY ' RETURN
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EMPTY A

EXAMPLE
S\2E = 40(&0)

PTRZ | PTRA
v ) \}
(Tr1T OO vm

MPTY =
PTR2

¢ cOUNT= 1L .
RITULITTTT]
FIRST BLEMENT
FTR'\ PTEZ

EL‘WI D

NOoRMAL ; COUNT =

PTRA
PTR2

FuLL;
COUNT= 10

ROTATING

BUFFER QUEUE

759
Cme )

SAVE BUF
SizE

RET\ARN
RETURN T

>¢_9CR_ETU RI\D

MTQA,
—=" ,EMPTY
/[ AC = ¢

COUNT =

QOB“\iT_MXJ
CcoMPUTE. |
THE ABSOL-
UTE ADDRESS

(Feren ELe- |
MENT FRoM

BPUF 2 SAVE
[TEMP:
PTRA =

PTRAx 1

PEp——

e e e S el

PRI - 1




/COMBINED ROTATING BUFFER OPERATORS»CROSS FIELD CALLABLEe.
/TWO SUBROUTINES HAVE BEEN PUT TOGETHER IN ORDER TO

/SAVE SPACE. FILLO PUTS AN ELEMENT INTO THE RUFFER»

/AND MTQ TAKES ONE FROM THE BUFFEK. EACH BUFFEK HAS ITS
/0WN ADMINISTRATION, WHICH MAKES THE ROUTINES USEFUL FOR
MULTIPLE BUFFERS WITH EACH ITS OWN LENGTH AND CONTENTS.
/WHEN USING THE ROUTINE CROSS FIELD IT ASSUMES THE BUFFER
/IN THE FIELD OF CALL. THE ARGUMENT IS RELATIVEs> SO THE
/ROUTINES CAN BE USED IN A RELOCATABLE ENVIRONMENT.
/POINTERS ARE ALSO RELATIVE.

/THIS 1S WHAT THE BUFFER LOOKS LIKE:

/BUF>» 16 /MAX. SIZE OF BUFe HERE THE BUF IS 16 LONG
/ %] /COUNTER OF ELEMENTS IN THE BUFFER

/ %] /'READ' POINTER» USED BY MTQ

/ ? /'WRITE' POINTERs, USED BY FILLQ

/ ZBLOCK 16 /THE ACTUAL EUFFER AREA

/NOTE THAT THE BUFFER SHOULD BE SET UP AS ABOVE.

/ TAD ELEMENT

/ CIF MONFLD

/ JMS I (FILL®

/ BUF“.

/ BUFFER FULL RETUEN/AC=Q MEANS THAT THE ELEMENT

/ /7HAS BEEN ACCEPTED (THE VERY LAST ONE)
/ /AC=ELEMENT MEANS NOT ACCEFPTED!

/ NORMAL RETURN /AC=0

OSIZE, @ /SIZE OF BUF SAVED HERE

QP TR>» ] /POINTER IN ADMINISTRATION OF BUFFER.

C6203> 6203

FILLO» )

JMS SETFIL /INITIAL SETUP»COMMON FOR BOTHe.
TAD I QPTR /BUFFER FULL?
CMA
TAD QSIZE /SIZE-COUNT-1
SpPAa
JMP FILLQR-1 /BUF FULL3AC NOT ACCEPTKD
SZA CLA '
ISZ FILLQ /BUF (OX; NORMAL RETURN
ISZ I QPTR /COUNT+1
ISZ QPTR
JMS QVWRAP /INCREMENT POINTER AND/ORK WRAP
TAD QAC /DEPOSIT
DCA 1 QAPTR
CLa
FILLOR» 4]

JMP I FILLG
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SETFILs e-o /COMMON SETUP

DCA QAC

TAD I FILLQ /GET AL GUMENT
TAD FILLQ /MAKE ABSOLUTE
DCA QPTR

TAD I QPTR /54VE S1ZE

DCA QSIZE

RDF /FOE RETURN
TAD C6203 ’

DCA FILLQR

I1SZ QPTR /-> COUNT

1Sz FILLQ /-> ERROR KRETURN

JMP I SETFIL
/INCREMENT POINTER> AND TEST FOR END OF BUFFEKe
/ELSE WRAP-AROUNDe. RETURN WITH QPTR POINTING TO THE ABSOLUTE
/BUFFER LOCATION

QWRAP» =

1SZ OPTR /AL SO COMMON INSTRUCTION
"I1SZ I QPTR /TEY NEXT LOC. IN BUF
TAD QSIZE /REYOND SIZE?
CIa
TAD I QPTR
SMA CLA
DCA I QPTR /WRAPS AROUND
QWR1., TAD I QPTR /COMPUTE ABSOLUTE ADDRESS
TAD QPTR
IAC
DCA QPTR

JMP I QWRAP

/FETCH THE NEXT ITEM FROM THE ROTATING BUFFER

/ CIF MONFLD

/ JMS I (MTQ

/ BUF" .

/ EMPTY RETURN /AC=0

/ N ORMAL RETURN /AC=ELEMENT

QAC=. ~ /TO SAVE SPACE

MTQ» )
TAD MTQ
DCA FILLQ
JMS SETFIL /D0 COMMON SETUP
cMA
TAD 1 QPTR /COUNT=-1<0?
SPA
JMP FILLQE-1 /Ys> BUF EMPTY
I15Z FILL@ /FOR NORMAL RETURN
DCA I QPTE /N> CONFIEM
JMS QVWRAP /INC POINTER ETC.
152 QPTR /KEAD POINTEHR COMES EARLIEMR.
TAD 1 QPTER /FETCH
JMP FILLQR
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/BINARY LOADER SUBROUTINE Qbesj—
/THIS BINARY LOADER IS MUCH DIFFERENT FROM THE STANDARD
/ONE « IT WAS DESIGNED ON THE CONCEPT OF A MECHANI SM

/THAT FREES THE PROGRAMMER FROM THE CUMBERSOME BINARY
/FORMAT PECULIARITIES.THE PROGEAM READS BINARY 'TAPE'

/FROM AN INPUT DEVICE AND PRODUCES 3 PARAMETERS OF
/INTEREST: THE LOAD POINTER 'BINPC's THE LOAD FIELD 'BINFLD'
/AND THE CONTENTS OF THE DATA ‘'BINAC'. THE USEK CAN

/TEST FORMATS AND BOUNDARIES» AND HAS TO DEPOSIT THE

/DATA HIMSELF.

/DURING LEADER PHASE THE ROUTINE IGNORES BOTH LEADER

/AND BLANK CODEe A JMS TO BINL WITH AC UNEQ @ ALSO

/RESETS ALL PARAMETERS AND RETURNS TO LEADER MODE.

/THE BINARY FORMAT TAPE HAS 3 PHASES:
sFHASE 1 (LEADER PHASE) CODES 200 OR 000
/PHASE 2 (ORIGINS» DATA AND FIELD SETTINGS)

7 3X0 /FIELD SETTING TO FIELD X3ADDS NOT TO CHECKSUM
£ 2XX530YY /0RIGIN SETTING TO PC=XXYY3 ADDS TO CHECKSUM

/ BXX30YY /DATA ELEMENTS XXYYS;ADD TO CHECKSUM

/ OXX53QYY /CHECKSUM XXYYsRIGHT BEFOR THE STOP SIGN

/PHASE 3 (THE STOP SIGN) IS ALSO ONE 200 CODE

/HOW TO USE THE ROUTINE AS A STANDARD BINARY LOADER
/STARTs JMS BINL

/ HLT /EOT RETURN3;AC=0
/ HLT /READY RETURN;AC=DIFFERENCE IN CHECKSUMS
/ TAD BINFLD /AC=05 NORMAL RETURN
/ DCA TEM
/ TAD BINAC
/TEMS ?
/ DCA 1 RINPC
/ JMP START
-100
- 300 /CONSTANTS
6201
-209
BINC» 77 /MASK
BINPH, 2 /PHASE FLAG«O=LEADEHK, POS=0R]I GIN; NEG=DATA
BINPC» @ /L0AD POINTER
BINAC, O /DATA TO BE DEPOSITED IN LOADPCINT
BINFLDs 0 /FI1ELD INTO WHICH TO LOAD
CHKESUM, @ /COMPUTED CHECKSUM
CHK7TEM, @ /CHECKSUM OVER 2 FRAMES
@2 /FRAME 2
7] /FRAME 1
RINL» o= /6C UNEQ@ TO ¢ RESET ALL PARAMETERS
SZA CLA
JMP BIN3
BINZS TAD BINPE /ARE WE IN LEADER PHASE?
SNA CLA
JMP BIN3 7Y



BIN4, TAD BINL-1 /N> 1S FRAME1=FIELL?
TAD BINC-3 /=300
sMA CLA
JMP BING6 /Y>> Sk1 FIELD
TAD BINL-1 /1F 102-177 MAKE PHASE GT 2
TAD BINC-4 /1F 00p-¢77 MAKE PHASE NEG
SMA
1AC /TO0 AVOILD AC=0
DCA BINFPH

/ASSEMBLE 6 M«SeBITS IN BINAC AND MAKE TEMP.CHECKSUM
TAD BINL-1
AND BINC
CLL RTL
RTL
RTL
DCA BINAC
TAD BINL=-1 /MAKE TEMP CHKSUM
DCA CHKTEM

/READ FRAME 2
JMS HSREAD
JMP BINRET+1 /EOT RETURN
DCA BINL-2
/ASSEMBLE 6 LeSe BITS AND UPDATE TEMP.CHECKSUM
TAD BINL-2
AND BINC
TAD BINAC
DCA BINAC
TAD BINL-2 /TEMP CHKSUM
TAD CHKTEM
DCA CHKTEM
TAD BINPH /ARE WE IN ORIGIN PHASE?
sMA CLA
JMP BIN7 /Y3 PROCESS ORIGIN SETTING

/JREAD FRAME 1 IN ADVANCE; THIS IS FOR DATA ONLY
JMS HSREAD
JMP BINRET+1 /EOT RETUEN
DCA BINL-1
TAD BINL-1
TAD BINC-1 /1S 1T 209 CODE?(STOP COE)
SNA CLA
JMP BINS8 /Y, END OF DATA
1SZ BINPC /NEXT LOCATION
N OP /JUST IN CASE
TAD CHKTEM /UPLATE CHKSUM
TAD CHKSUM
pCA CHKSUM
1SZ BINL
BINRET» ISZ BINL
JMP I BINL
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"7 JRESET ALL PARAMETERS FOR START OF NEW DATATAPE

BIN3»

BINS.,

/MAKE CDF OUT OF FRAME 1
TAD BINL-1

BING6»

TAD BINC-2
DCA BINFLD
DCA CHKSUM
DCA BINPH

JMS HSREAD
JMP BINRET

DCA BINL-1
TAD BINL-1
TAD BINC-1
SNA CLA
JMP BIN2
TAD BINL-1
SNA CLA
JMP BIN2
JMP BIN4

AND BINC
TAD BINC-2
DCA BINFLD
JMP BINS

/CDF @

/CHKSUM=0
/SET TO LEADER PHASE

/READ 1 FRAME
/EOT RETURN

/1S IT LEADER CODE?
/Y>sPROCEED LEADER LOOP
/1S 1T 0007

/Y, IGNORE ALSO IF IN LEADER MODE
/N> CAN BE ORIGIN ONLY

/AC=0X0

/PROCESS ORIGIN SETTING AND LOOK FOR MORE

BIN7>»

/END COF
BINS»

CMA

TAD BINAC
DCA BINPC
TAD CHKTEM
TAD CHKSUM
DCA CHKSUM
JMP BINS

/PC-1
/THIS IS NEW PC

/UPDATE CHKSUM

DATA TROCESSING; CCMPARE TWO Ci ECKSWMS

DCA BINPH
TAD BINAC
CIAa

TAD CHKSUM
JMP BINRET

/SET TO LEADER PHASE
/TAPE CHKSUM

/END OF DATA TETURENC(READY)



BllAey LOADER SUBROUTINE

BWFLD 9 20\ Bl

5 CHkSUM = ¢
SET LEADER-
! __PYASE |

g6

SET ORIGIN
21 PHASE
ACSEMBLE & .
Mes Scrs IN
INAC
MAKE TEMP \—\
-Et‘s?kSUM -
Eor C-:A;D -
RETURN. FﬁAM
Asséﬁélé' ¢ |
.5 Bits IN
BINAC ,
MAKE TeMP
cHecksuMm S
BINPC = cHkSUM =
BINAC-A * CHeSUM +
CHKTEM
EOoT
RETURN
gﬁ; SEAPER BINPC = CHKSUM =
< : BINPC+ 1 CHESUM +
COMPARE {
CHECKSUMS [BING, CHKTEM
REA
REW:@@NJ 49 RETURN



/INTERRUPT SERVICE BY LIST LOOK-UP ¢62
/THE ROUTINE TRIES TO IDENTIFY THE INTERRUPTING

/DEVICE BY LOOKING IN THE SKIP LIST. IF FOUND» IT
/CLEARS THE HARDWARE FLAG WITH THE INSTRUCTI ON

/IN THE CLEARLISTe. THEN IT JUMPS TO THE LOCATION
/POINTED TO IN THE JUMP LIST.

/1T TAKES CARE FOR SPECIAL DEVICES THAT SKIP IF THE
/FLAG WAS LOW INSTEAD OF HIGHs AS IS NORMALLY THE CASE.
/THIS 1S NECESSARY FOR THE KV8& INTERRUPTBAR.(6051)

/FOR THIS PURPOSE LEAVE OUT BIT 4000¢2@851) IN SKIPLST.
/SKIP LIST ALWAYS TERMINATED BY A ZERO!!!!

/0THER LISTS NOT.

/SKPLST,> 60315 6041520515 614156151;50
/CLELST,» 60323 60425 60525 61 425 6152
s/ MPLST, KBD1; TTY:; INTBAR3 KBD2;3 TTY2
/
/%0 JMP I «+13INTSERV
INTAC, @ /AC SAVED HERE
INTLNK, @ /LINK SAVED HEERE
INTPTR, @ /POINTER IN LISTS
4000
SKPLST-1

CLRL ST=-SKPLST /USED TO FIND LIST
JMPLST-CLRLST /T0 FIND JUMPLIST

INTSERV, DCA INTAC /SAVE AC AND LINK
RAL
DCA INTLNK
TAD INTSER-3 /SET UP POINTEER
DCA INTPTR
INTI1» CLA /JUST IN CASE
1SZ INTPTR
TAD I INTPTR /GET SKIP INSIEe.
SMA /STRANGE SKIP?
JMP INT2 /YESs BIT 402 WAS LEFT OUT
DCA o+1
7] /0YERLAID BY SKIP INSTR-.
JMP INTI1 /DID NOT SKIP
INT3. TAD INTPTR
TAD INTSEER-2 /WHERE IS CLEAR INSTR?
DCA INTPTE
TAD T INTPTR /PICK IT UP
DCA o+1
o /0VERLLAID BY CLEAR INSTRe.
TAD INTPTR /WHERE TO GO?
TAD INTSER-1
DCA INTPTR
TAD I INTPTR
DCA INTPTR
JMP I INTPTR /JUNiP THERE
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INT2,

EXIT»

SNA
HLT

TAD INTSER-4

DCA
]

JMP

JMP

cLA
TAD
CLL
TAD
RMF
10N
JMP

o+l

INT3
INT1

CLL
INTLNK
RAR
INTAC

/END OF LIST?
/JHALT IF INTERRUPT NOT FOUWD
/SET EBIT 4300

/0VERLAID BY SKIPINSTRe

/JUST IN CASE
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GENERAL. INTERRUPT  BRANCHER

RETURN FRO
INTERRUPT SERWCE

CN rse:zv ) QN“FEX\T )

— _..-._.___.,. .

SAVE ALL szTORE
Reasters : REG ISTERS
L \l "
Serue o
POINTER ToO
LIST WITH » U
Sk\P~-ToOT ‘S THE
INTA, 1=RE
POINTER + 1
i
FETCH
CHA LT
UNIDENTIFIED BNoRMAL)
INTERRUPT %E\/ER.S =
Re$foaa
BT 4dg¥

N A

po ] Lo
SkipP Yot .Sklﬂf IoT B

INT3

SET ULP Fbw»
TER TO LIST OF

CLEAR- TOT’S
AND FETcH.

v
Do
CLEAR XoT

v

[ser up Pom- R

TER IN JUMP- Jume

LisTt THERE
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/FIND SMALLEST HOLE IN A LIST,JUST BIG ENOUGH.

p63

/THE ROUTINE FINDS A HOLE IN A LIST THAT MATCHES

/A SPECIFIED SIZE C(IN THE AC) BEST.

IT RETURNS

/41ITH THE POINTER TO THAT HOLE IN THE AC.

TAD
JMS

NN N NN N

/LISTBEGIN,
/LISTEND>

SMAL CN.

R

SMALL.> o=
cia
DcA
cMA
DCA
cMA
DCAa
cMA
TAD
DCA
157
DCA
cMA
DCA
TAD
SNA
JMP
TAD
CLL
TAD
SZL
JMP
157

SMAL 1,

SMAL2»

TAD 1 SMALL-3

717

4
SMALL

LISTBEGIN

-LISTEND
NOT FOUND RETURN
NORMAL RETURN

/SEARCH SMALLEST HOLE > OR = 4L0C.

/AC=0
/AC=POINTER TO HOLE BEGIN

153525450505065050

]

SMALL-1

SMALL-2

SMALCN-1

I SMALL
SMALL-~-3
SMALL

SMALCN

SMALL=-4
SMALCN=-1
cLa
SMALND
SMALL-3

I SMALL
CLA
sMAL S
SMALL-3

.....

/ENDSWITCH: @=END; 777 7=NORMAL
/COUNTS SIZE OF HOLE

/POINTS WHERE LAST HOLE WAS
/JHOLEFLAG:@=HOLE; 7777=NOT HOLE
/POINTER IN LIST

/SIZE OF LAST HOLE

/-SI1ZE OF HOLE WANTEDe

/ENTRY» SIZE OF WANTED HOLE IN AC

/SAVE -SIZE
/SET LAST HOLE SIZE TO LARGE VALUE

/RESET END SWITCH

/SET UP POINTER (-1)

/POINTS TO -LISTEND)
/CLEAR HOLE COUNTER
/SET HOLEFLAG TO NOT HOLE

/END SWITCH SET?

/YESs REAL END
/0UT OF LIST?

/YESs SIGNAL END FOR NEXT TURN
/POINTER+1
/FETCH

/THE FOLLOWING INSTRUCTION DETERMINES WHAT IS A HOLE

/AND WHAT NOT. IN THIS CASE ¢

SZA
JMP
DCA
152
JMP

cLA
SMAL 3
SMALL-4
SMAL CN
sMAL2

p0p0="HOLE"

/1S 1T A ZERO? '

/NO

/CLEAR HOLEFLAG

/COUNT SIZE OF HOLE

/SET HOLEFLAG AND PROCEED
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/WE HAVE NOW TOUCHED AN OCCUPIED LOCATION. IF THIS
/WAS THE FIKST AFTER A SET OF ZEROES,IT TERMINATES
/A HOLE. LISTEND ALSO TERNINATES A HOLE!! (ENDFLAG)

SMAL 3, TAD SMALL-4 /HOLEFLAG=0?
SZA CLA
JMP SMAL1 /N0, WE ARE STILL IN OCC. AREA
TAD SMALCN /YES, WE JUST ISOLATED A HOLE
TAD SMALL-1 /1S HOLE EXACTLY WHAT WE WANT?
SNA
DCA SMALCN-1 /SET END FLAG
SPA CLA
JMP SMAL1 /NO> TOO SMALL, SEARCH FURTHER
TAD SMALL-2 /YESs FOUND A POSSIBLE HOLE
CIAa CLL /1S 1T SMALLER THAN LAST HOLE?
TAD SMALCN
SzL CLA
JMP SMAL1 /NO, LAST HOLE IS BETTER MATCH
TAD SMALCN /YES> REPLACE LAST HOLE
DCA SMALL-2
TAD SMALL-2 /MAKE IT POINT TO HOLEBEGIN
‘ClAa
TAD SMALL-3 /ALSO REMEMBEE WHERE LAST HOLE BEGINS
DCA SMALL-5
JMP SMAL1

/END OF LIST DETECTED» MAY TERMINATE A SET OF ZEROES (HOLE)
/S0 SET FLAG TO SIGNAL THAT THE GAME IS OVER» }UT PROCESS
/THE HOLE FIRST.
SMAL 5> DCA SMALCN-1 /SET END FLAG

JMP SMAL3

/END OF THE ROUTINEe. THERE IS EITHER A HOLE OR NO
/HOL Y FOUNDCLASTHOLE IS STILL 7777)
SMALIMD, TAD SMALL-2 /LASTHOLE=7777?
cMA
SNA CLA
JMP SMAL4+1 /YES> NOTHING FOUND
TAD SMALL-5S /TAKE POGINTER 1IN AC
SMAL 4, 1SZ SMALL
1SZ SMALL
JMP I SMALL
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BE3

FIND THE SMALLESU HOLE [N A LIST , GREATER THAN OR
EQuAL To THE VALUE IN THE AC:

(smAaLe )
I
REQUEST =
L —AC )
LASTHOLE =
ERY LARGE #
RESET END-
SWiToH

8ET up

POINTER__
suact, ¢ o< {D)
HoLECHOUNT = o
ERROR . NORMAL
HOLEFLAG = RETURN ) RET URN
L 7777 ] '
POINTER TO
N 5| BE&INNING OF
HOLE IN AC

#6&&%:‘-:&;"]
POINTER*]

L HOLE FLAG =
e &
= HOLECOUNT +1
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sET ]
(ENDsW) Ted

To0 SMALL

Y, PossiBLE HOLE



5¢

Y

REPLACE
LASTHOLE .

COMPULE AND
SAVE POINTER




/LINK FOR RELOCATABLE CROSS~-PAGE REFERENCING: WITHIN 1 FIELD.
/THIS LINK WORKS IN MUCH THE SAME WAY AS A DEBUGGING TRACER.
/1T EXECUTES THE INSTRUCTION WITH A COMPUTED OPERAND.

/THE ROUTINE HAS BEEN TAILORED FOR AND» TADs» 1 SZ» DCA»

/JMP AND JMSe. THE LINK WILL BE PRES&zRVED AND OPERATED

/UPON IN THE NORMAL WAY. IN CASE OF A JMS THE ABSOLUTE
/RETURN ADDRESS IS DEPOSITED IN THE SUBROUTINE ENTKY»

/SO THAT THE RETURN FROM THE SUBROUTINE 1S THROUGH A

/JMP 1 SUBReENTRYe. ARGUMENTS ARE PICKED UP IN THE SAME WAY’

/TAD 1 SUBRe«ENTRY.

/ TAD AC
/ JMS LINK /LINK PREFERABLY IN PAGE 0
/ B=. /RELATIVE POINTER
/ TAD /0R ANDs ISZs DCA» JMP» JMS
/ RETURN
/ RETURN IF 1SZ SKIPPED
1000 /CONSTANT
AND 1 LINKPC /TO0 MAKE REAL INSTRUCTION FROM
LINKPC> -0 /COMPUTED ABSOLUTE ADDRESS
LINKAC, @ /SAVED AC
LINK, e e
DCA LINKAC
TAD I LINK /COMPUTE OPERAND(PC)
SPA /TO PRESERVE THE LINK
CML
TAD LINK /MAKE ABSOLUTE ADDRESS
DCA LINKPC .
1SZ LINK
TAD 1 LINK /AND> TADe « « ETC
1SZ LINK
SPA
JMP L INKJ /JMP OR JMS
TAD LINKPC-1 /MAKE TAD I LINK INSTR ETCe.
DCA ++2
TAD LINKAC
(7} /0VERLAID
JMP I LINK /N ORMAL RETURN
ISZ LINK /1F 1T SKIPPEDs RETURN+1
JMP I LINK
LINKJs AND LINKPC-2 /AND (1000
SzZA CLA /1S 1T JMP OR JMS?
JMP LINKS3 /JMP
TAD LINK /DEP. ‘'RETURN' IN SUBRe ENTRXY
DCA 1 LINKPC '
1SZ LINKPC /JUMP TO SUBR.ENTRY+!

LINK3» TAD LINKAC
JMP 1 LINKPC
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['YNAMIC CORE STORAGE ALLOCATION Pg6s ~ @72
323t 3E KB E IR P F IR FHFE R R RHRE

ONE OF THE METHODS TO ALLOCATE CORE STORAGE DYNAMICALLY IS BY

USING THE ‘FREE-CORE- TECHNIGUE.  FREE-CORE IS AN AREA IN CORE,
DIVIDED INTO BLOCKLETS OF A GIVEN SIZE. (ALSO EGUAL IN SIZE)

THESE BLOCKLETS CONTAIN ONE FOINTER FOINTING TO THE FOLLOWING

BLOCKLET, IN THIS WAY LINKING THE BLOCKLETS IN ONE DIRECTION. (FTG 1)

IF A PROGRAM (1) REGUIRES CORE STORAGE FOR VARIAELES, DATA, OR
FPUSH-DOWN LISTS, THE NECESSARY STORAGE CAN BE REGUESTED FROM
FFREECORE IN UNITS OF A GIVEN SIZE. (ONE BLOCKLET AT A TIME) (FIG 2)

LF, FOR EXAMFLE, A DIFFERENT FART OF THE FROGRAM REQUIRES Z BLOCKI FTS,
THE FREECORE AREA CAN EE AS IN FIGURE 3.

IF PROGRAM (1) NO LONGER NEEDS ITS ELOCKLET, IT CAN RELEASE THAT
BLUCKLET TO FREECORE, WHICH RESTORES THE CHAIN AS IN FIGURE 4.

THE ROUTINES DESCRIEED IN THE FOLLOWING PAGES MAKE USE OF A FREF-
28R AREA CONTAINING BLOCKLETS OF & COMFUTER WORDS,
THE LAST WORD IN EACH BLOCHLET IS RESERVED FOR THE FOINTER.

Figd. o+ - 5 - - &
] — R

rig2| (1) |# > - . g &
— . A — SENY DU | SE— -
T AR TEE

Fes| (1) 1| @ |~ @ ¥ = R P
R B . R .- ‘__.m‘, 1

fe 4 (2) |*1 (2) |# o3 - %
\ L. . L .
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/INITIALIZE THE FREECORE AREA ¢6s~
/1T ACTS AS 1F ALL THE BLOCKS WERE OCCUPIED BY

/SOME STRANGE CHAIN. BY RELEASING THE BLOCKS ONE

/AFTER ANOTHER, THEY BECOME CHAINED TO THE FREE-

/CORE CHAIN OF AVAILABLE BLOCKS<FC ZEKUED FIRSTe

/FREH,0 AND FREEHI DELIMIT THIS ACTION.

/

/ CLA

/ JMS INITFC

/ NORMAL RETURN
0 /TEMP. STORAGE

INITFCs> o=+
DCA FREEF /NO FREEBLKS AVAILABLE
DCA FREECT
TAD FREEHI /GET UPPER LIMIT OF FREECORE
DCA INITFC-1

/

AGAIN, TAD INITFC-1 /RELEASE ALL BLOCKS
JMS RELBLK /AND CHAIN ALL TOGETHER
.TAD INITFC-1
TAD C7770 /SET UP FOR NEXT BLOCK

. DCA INITFC-1

/
TAD FREELO /GET LOWER LIMIT OF FREECORE
ciA
TAD INITFC-1 /THIS BLOCK BELONGS TO FREECORE?
SMA CLA /SKIP IF NO
JMP AGAIN /YESs RELEASE THIS BLOCK AND SO ON

/
JMP I INITFC /RETURN
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/FEQUEST A FREE BLOCK

/THE ROUTINE ISOLATES A ELOCK FrROM THE TAIL OF THE
/CHAIN OF FLEE CORE BLOCKSs, AND LINKS IT TO THE BLOCK»
/POINTED TO BY THE ACe. IF THE AC=0 NO LINK IS5 MADLE
/THIS IS FOR THE VERY FIRST LEQUEST.

/IN CASE OF ERROR KETURN: AC=2; ELSE AC

/POINTS TO FIKST LOC OF REQUESTED NEW BLKe

/ .
/ TAD (ANY LOCe IN PLEVIOUS ELOCK, Or AC=0
/ CIF @
/ JMS EEQBLK
/ ERROR RETUEKN /NO MORE BLKS AVAILAELE
/ N ORMAL BETURN
) /TEMPORARY STUORAGE
REQBLK=.
RELX, )
DCA RELK-1 /5AVE
RDF
TAD C6203
.DCA EBLRET
CDF 0
TAD RBLK-1
SNA
JMP RBLKZ2
AND C777¢ /MAKE POINTER 170 LINK LOCATION.
TAD C7
DCA RBLK-1
TAD FREEF /POINTS 7T0 TAIL
SNA
JMP RBBLEET /2 = NO BLKS AVAILABLE
DCA I RBLK-1 /¥MAKE LINK TO NEW BLK
RBLKZ2.» TAD FREEF /FIND NEW TAIL .
SNA
JMP RBLRET /NC MORE BLKS NAVAILABLE
TAD C7
DCA HBELK-1 Ce
TAD 1 EBLK-1 /UPDATE FREEFIVST ¢ THE TAIL)
DCA FREEF
DCA 1 RELK-1 /ZERO THE LIN: Of 2RO RLS
cMa
TAD FREECT /DECREMENT THE NUMEER OF AVAILAEZLE
DCA FREECT /RL OCKS
TAD RBLK-1 /TAKE POINTEE TO REQ BLK .
AND CT777% /FST LOC OF ELK
157 RBLK
ARLELEYs 0
JMP I RELK /NORMAL RETURNe.
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/JUELEASE A BLOCKLET TO FREECOrE. Q§é>%?
/THE FLOCK POINTEL 170 BY THi ACe IS LINKRD TO THE

/TAIL OF THE CHAIN OF Fhkk COitk RLOCKS WITH ITS

/JCONTENTS ZEROED.

JEXIT 1S ALWAYS WITH AC =fe THERE IS5 NO EHRO: EXITe

/ TAD (POINTEE
/ CIF 0O
/ JMS RELBLK
/ N OxMAL RETURN/ZAC=0
RELBLK=
RLRBL» *=e
AND C7779 /KILL EIT 9-11
TAD C7 ZINSEHT EIT ©-11
DCA KELK /SAVE TEWP
RDF
TAD C6263
DCA RLEKET
CDF @
TAD FREEF /GET ADDIie OF NEXT Fht.a FHEERLK
pCA I EKBLK /CHAIN THIS BLOCK TO THE
/FREE CHAIN
TAD KELX
AND C777D /SET UP ADDR.OF THIS BLOCK
pCA FREEF /STUOHE AT PAGE @
TaD M7 /SET UP COUNTER
DCA HRBLK-1
TAD FREEF /GET ADDKe OF FINIST WORL IN BLOCK
DCA RBLK
DCA I EKBLX
1587 RBLK
1S7 RBLK-1 /INCre COUNT
JMP -3 /AGAIN IF CNT NONZEKRO
1SZ FREECT /INCite NRe OF FREE BLOCKS
RLERETs 9
JMP I RLEL /RETURN
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/KELEASE A Q OF FORWATD LINKED BLOCKLETS TO FCe ¢68

/ TAD (POINTER IN FIRST BLKLT
/ CIF MONFLD
/ JMS RELQ
/ NORMAL RETUSN /AC=2
5} /TENP ORARY
@ /TEMP ORARY
FRLOS e~ e
DCA RELQ-1 /5AVE AC
KDF /%0aKE KRETURN
TAD C6283
CBF MONFLD
DCA RELQE
TAD RELQ=-1
RLELAR2, AND C7772 /MAKE -> FORWAKD LINX
TAD C7
DCA RFELQ-1
TAD 1 RELQ-1 /PICK UP FOHRWARD LINK
DCA RELA-2
TAD RELO-1 /RELEASE THIS BLXLT
JMS RELBLXK
TAD RELQ-~2 /1F FORWARD LINK=g;END OF CHAIN
SZA
JYP RELAQ2
nELQRES Z

J¥P I RELQ
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/YAKE A PUFFER O3 QUEUE IN FiEECORE 95659
/THE ROUTINE CREATES A 'BOOKKEEPING' BLOCK AND THE

JFIRST BLOCK OF THE BUFFEROURUE. 1T SETS THE PARA-

JMETERS OF 'BOOK' ACCOLELINGLY

/THE CONTENTS OF THE AC 1S USED TO SET THE MAXIUd

/ALLOWABLE LENGTH OF THE BUFFER. RETU3N 1S WITH THE

/POINTER TO "BOOK' IN THE ACe. IN CASE OF EKROE HETURN

/(NO ROOM AVAILABLE)»AC=@e AND THERE WILL ALSO EE U

/'BOOK® BLOCK.

/ TAD (MAXIMUM LENGTH
/ CIF 0
/ JMS MAXQ
/ ERROR EETURN /AC=0
/ NORMAL RETURN /6C= PTR TO0 °*'BOOK'
@ /TEMPe POINTER
? /POINTS TO FST LOC IN BUF
2 /POINTS TO 'ROOK®
G} /MAXIMUMY
MOKGs 14
DCA MAKQ-1 /5AVE
EDF
TAD C6203
DCA MAKRET
CDF 0
TAD MAKQ=-1
SNA /CHECK FOix AC=2
JUP MAKRET /ERFOR AC=0
DCA MAKQ-1 /SAVE
JMS REQBLK /RED . 'BOOX' BLK
JMP MAKRET /N0 ROOM35 ErEOR ‘
DCA MAKQ-2 /SAVE 'BOOK' PTR
TAD MAKQ-2 /REQO« FIRST BUF BLK
JMS REQBLK
JMP MAKQ2 /NOT AVAILABLE
DCA MAKQ=-3 /SAVE PTR TO FST BUFBLK
/THE 'BOOK' ELX IS SET UP AS FOLLOWS:
/BOOK, 9 /'DATA"
/ BUFPTR+1 /'BUFTAIL®
/ 7] /'BURCOUNT®
/ BUFPTRE /'BUFHEAL'
/ MAXIMUM
/ 9
/ %)
/ a
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TAD MAXKQ=-2 /SET UP TEMP PTR
DCA MAKQ-4

157 MAKQ=-4 /POINTS 'BUFTAIL®
TAD MAKQ=-3

IAC

DCA I MAKQ-4

1SZ MAKO-4 /SET UP 'BUFHEAD'

15Z MAKQ-4
TAD MAKQ=-3
DCA I MAKQ=-4
ISZ MAKQ-4 /SET UP 'MAXIMUM®
TAD MAXQ-1
DCA 1 MAKAQA=4
TAD MAKQ-=-2 ZEXIT WITH PTR TO 'ROOK' IN AC
157 VAKO
MAKEET, 0
JMP I MAKQ

MAKQ2, TAD MAKQ-2 /1F NO ROOM> RELEASE 'ROOK'ELK 7100
JMS RELBLK P
JMP MAKRET
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/READ NEXT ELEMENT FuOM THID TAIL OF A BEUFRKFER.
/THE AC MUST POINT TO A SECTION IN COE WHERE THE
/BOOKKEEPING OF THIS PUFFEL IS DONEe FORMAT 153

/BOO0K> DATA /TEMY e SAVE LOCATIONs ONE ELEMENT
/ BUFTAIL /TAIL OF FHUFFEFR, FIRST LOC.
/ RUFCOUNT /# OF ELFEYMENTS NOW IN ROUF
/ DBUFHEAD /HREADL OF BUFFEH,LAST LOC.
/ MAXIMUM /MAX # OF ELEMENTS ALLOWRD
/ TAD (BOOK
/ CIF @
/ JMS EEUF
/ RUF EMPTY AC=0
/ RETUEN WITH ELEMENT IN AC.
o /TEMP ORAKY
@ / 12}
KBUF=.
ER» 7]
DCA RE-1 /SAVE POINTER TO BOOK
KDF
TAD C62063
DCA KERET
CDF 0
CLL CML ERTL /AC=2
TAD REB-1
DCA ERB-2 /POINTS TO BUFCOUNT
TAD I RB-2 /1S BUF EMPTY?
SNA
JMP RBRET /YES, ERKEOLR RETURN
TALD M1 /N0, COUNT=-1
DCA I EB-2
157 RB-1 /POINTS TO BUFTAIL
TAD I RB-1 /1S THIS THE LINK?
DCA EB-2
TAD 1 RB-1
AND C7
TAD M7
sz.a CLA
JMP RB2 /N0
TAD I RB-2 /YES, GET LINK TO NXT BLKe
DCA I RB-1 /UPLATE BUFTAIL
TAD RR=-2 /0% RELEASE BLOCK
JMS RELELK
FR2s TAD 1 EB-1 /FETCH ELEMENT
DCA EB-2
1872 1 EB-1 /JBRUFINTIL+1 FOR NXT ENTRY
1TAD I EkB=-2
1S7 EB
HERETS A
JMP 1 EER
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/A=1TE AN EL
/1IN FRERECORKR. RUF FULL
/94 EN EUFFER

/COULD JUST

EMENT ONTO

THI, TIP OF A BUFFErOURULE
RETURN IS TAKEN

@71

FULL Oi NO Fhbkk ELOCKS AVAILAELX.
/EUF FULL RET IS ALSO TAKEN wHEN THE LAST CHAK

BE STOKEL.

SUCCESSIVE ATTEMPTS LOSE DATA.

/
/ TAL ELEMENT /ST ORE IN "DATA®
/ CIF @
/ JMS WRUF
/ ROOK /POINTER TO RBROOK RLK, FLIG
/ RUF FULL FEETULN /AC=05 BLSO IF FeCeo FULL
/ N OEMAL LETURN /NC=0
0 /FLAGs =1 IF LAST ELEMENT
% /DATA STORE
2 /TEMP ORARY
0 / (2]
48> 2
DCA #P-3
TALD 1 WR /PICK UP BOOKPTE
DCA WE-1
I1S7 WE
EDF
TAD C6203
DCA WRERET
CDF 9
157 We-1
1S7Z WB-1 /POINTS TO 'BUFCOUNT'
CLL CML RTL /4C=2
TALD Wi-1
DCa WE=-2 /POINTS TO "MAXIMUNM'
TAL 1 WE-2 /BRUF FULL?
cla
TAD 1 WE=-1
SMA
JMP WBKET /YESs EBEFOhR
pca WB-4 /FLAG  FOR LAST ELEMENT
TAD WB-1
IAC
pca Wi-2 /PUGINTS TO 'BUFHEAL"
182 1 Wp-2 /BUFHEAD+1 GIVES NXT FREE LOC.
TAD 1 WR-2 /1S THIS THE LINK?
AND C7
TAD &7
SzZA CL&
JMP WR2 /NO
TAL 1 Wg-2 /Y¥YESs BEJUEST A FLREE RBLK
JMS REOBLK
JMP WERRET /NUO FOONM3 ERFPORSAC=2
DCA 1 k-2 /UPLATE RU*RUFHEAL'
JE2s TAD 1 WB=-2 /PUT LATA IN BUF
187 1 WB-1 /BUFCOUNT+1
uca wp-2
TAL wi-3
DCcA 1 WE-g
184 WB-4 JEPF et kTe IF LAST ELEMENT
157 WR NURMAL EBBET
JERFETs 9
JriP I WE
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/XILL THE RUFFER QUEUE
/THIS UPERATION, WHICH ¥MAY EE TIME-CONSUGMINGs RHELEASLEDS
/ALL THE BUFFERRLKS 10 FheECOREs ALSO THE 'BOOK' BLKe

/ TAD (POINTEE TO °*BOUK’
/ CIF @
/ J¥s KILLG
/ N ORMAL RETUEN /80=%
2 /TE¥Fe LINK
% /POINTS LINK OF THIS BLK
0 /POINTS IN 'EOOK'
KILLQ, 2
pCa KILLGE-1 /S5AVE
LEDF

TAD C62043
DCA KILLEKT
CLF 0
157 KILLO-1 /POINTS 'BUFTAIL'
TAD I KILLQ=1
AND C7770
KILLR2, TAD C7 /POINTS TO LINK
DCA KILLQR-2
TAD I KILLQ-2 /GET LINK
DCA KILLQ-3

TAD KILLG-2 /NOW RELEASE EBELX
JMS RELELK
TAD KILLQ=-3 /¥uas 1T LAST BLK OF QUEUE?
5724
JMP KILLO2 /NOs SEARCH NEXT
TAD KILLQ-1 /YES>KILL 'BOOK' 7100
JMS RELBLK
KILLET> 9

JMP I KILLA
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/EOUTINES TO CONVERT OCTAL NUMBERS 0=-17
/7T0 EXESS 4@ STREIPPEL CUOLL

/

/INPOT OCTAL

/0UTPUT OCTAL

/
/EXAMPLED1S -=> 2125
/ @7 --> 2627
/

TAD M10

sMA

TAD C79

TAD C2032
/3% sk sk ok sk sk sk sk sole sk ok sk sk sk sk otk koK sk skokok SOk kol kokok
/INPUT OCTAL
/0UTPUT OCTAL
/JLEADING ZEREO'S BECOME PACKED SPACES

o/

/

/EXAMPLE:1S =-=-> 2125
/ 07 -=-> 0827
TAD M19

sMa
TAD C26 73
TAD C39

/3% sk e sk ke ok ok ok ok ok ok ok ok ook ok ok ok ok stk ok skok ko sk ok koK sk ok k
/INPUT OCTAL
/0UTPUT DECIMAL

/
/EXAY¥PLE:1S -=-> 2123
/ 727 ==> 2027
/

TAD Ml12

SMA

TAD C66

TAD C2032
/54 kst e sk koo ok ok ok b ok okt sk sk skok sk ko slokoskok Sk kok skok skekok
/INPUT OCTAL
/0UTPUT DECI#AL
/LEADING ZERO'S BECOME PACKED SPACKS
/

/EXAMPLE:LS ==> 2123
/ a7 --> a6et
/

TAD M12

SMA

TAD C2066

TAD C32

/35 ks ok ok ok ok ok ok ok ot ok ok sk ke sk sk ok ook ok e sk ek Ok ok
/GENEDIIAL CONSTANTS:

/

19, -10
M12s -12
C30s 30

C32, 32

C66s 66

CTos 10

Cep3a, 2037

Cem3es 0382

CEr66s 20066

ConTa, 2576
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/INTEREUPT ROUTINE FOR REALTIWE CLOCK 96574+
/

/TIME AND DATE ARE AVAILLAEBLE IN RREGISTERS
/ MIN

/ HOUR

/ DAY

/ MONTH

/ YEAR

/

/OPTIONAL DAY OF WEEK AVAILLABLE IN EEGISTER
/ DAY W 1=SUNDAY

/ 2=MONDAY

/ ETCe.

/

/ENTRY AFTER CLOCK INTERRUFT
/41TH AC AND LINK SAVED

/
CLOCK» 1SZ TICK
JMP EXIT /RETURN FEOM INTERRUPT
TAD 50 /53 HEETZ
LCA TICK /EESET TICK = -50
1572 SEC

J¥MP EXIT
TAD M60

pCa SEC /EESET SEC = =69

152 MIN

TAD MIN

TAD M62 /760 MINUTES GONE?

S7.4 CLA

JMP EXIT /N0

DCA ™MIN /YESs RESET MIN =0
152 HOUR

TAD HOUER

TAD M24

SZA CLA /24 HOURS GONE?

JP EXIT /NO

DCA HOUR /YESs, RESET HOUk = 0@
157 DAY

TAD DAYW /5 5 ok ok o ok ok sk ok R ok ok koK ok skok ok ok
IAC /x1F DAY OF WEEK IS
AND C7 /NOT IMPORTANT DELETE
SNA /¥ THESE INSTRUCTIONS
1AC /%

LCA DAY W /s sk sk ok ok ok ok ok ok sk ok ok o ok ok ok ROk Rk
TAD viONTH

TAD MONLST /# OF LAY 7/ ¥ONTH

DCA TEMP

TAD DAY

TAD 1 TEMD

SPA SNA CLA JLOST DAY OF MONTH?
Jas EXIT
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I1AC /Y BS

DCA LAY /RESET DAY = 1
157 MONTH

TAD MONTH

TAD M12

SPPA SNA CLA /LAST MONTH OF YEANR?
JMP EXIT

1aC /YRS

LCA MONTH /HESET MONTH = 1

157 YEAR
TAD YEAR
AND C3
S$7a CLA /15 1T A LEAPYEAR?
JMP NLY /NO LEAPYEAFE
TAL YEAR /MAY BR!
LOOP, CLL
TAD M429d
SNL
JMP N42dV
Sz.4
JMP L 00OP
JMP NLY-1 /YEAR=MULTIPLE 426
N422Us TAD C109 /LEAPY EAR
SEA
JEP N426V
SzA CLA
CcLa CMa
NLY» TAD M28 /SET FEB TU 28 0"/ 2Y DAYS
DCA MONLST+2
JUpP EXIT

/
DECIMAL

MONLSTs MONLST
-31
-28
-31
-39
=31
-39
- 31
-31
-30
-31
- 34
=31

/

MINs 2

HOUZS» )

DAY s %]

DAY W 6 /LAY OF THR WEEXL, OPTIONAL!

GHONTHS D

Y EANS 1973
/
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/GENERAL CONSTANTS

/

MS%s - 5%
6D - 60
24y =24

M28s -28
M12, -12
MAZ0 s =420
ClLA0, 190

0CTAL
CT» 7
C3» 3
TICK>» &
SEC» @

/GENERAL INTERRUPT TERURN
/
EXIT> CLA CLL

TAD LINK

RAR

TAD ACCU

10N

JMP I 2

TEMPS
ACCUs

[N



LINKS A

/PRINT DATEs WEEKDAY AND TIdk FROM THE HEGISTERS:

MIN /G=59
HOUR /6-23
DAY /1-31
DAY ¥ /1= 17
MONTH /1-12
Y EAR

USING THE SUBROUTINESS
PRMESG
DPRTI1
PRINT

NN N N N N NN NN NN

PRDATs @
TAD LAYW
TAD DTXTAD
DCA PRTMP
TAD 1 PRINP
DCA PrEDAT1
JMS PRMESG
PRDATL> O
JMS SPAC
TAD DAY
JMS DPRTI
2
JMS SPAC
TAD MONTH
TAD MTXTAD
DCA PRTMP
TAD 1 PETMP
DCA PRDAT?2
JMS PRMESG
PRDATS5 0
JMS SPAC
TAD YEAR
JMS DPRTI1
4
J¥S SPAC
TAD HOUR
JMS DPETI1
2
TAD DOT
JMS PKRINT
TAD MIN
J¥S DPRTI
2
JMFP 1 PRDAT
/
PHTMP= o
SPACs D
TAD C240
JMS PEINT
J¥P 1 SPac

/PEINT MESSAGE
/DECIMAL PRINT
/STANDARD PEINT ROUTINE
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DOT»
C2abis

/

/
DTXTAD>

/
MTXTAD>

JAN»
FERs
MARS
APFE»
MAY»
JUN»
JUL>»
AUG»
SEP>
0CT»
NOU»
DEC»

ViON»
TUESs
o B L
THUES
FrIs
SAT,

SOUN»

249

DIXTAL

SUN
¥ ON
TUES
WED
THUR
FRI
saT

MTXTAD

JAN
FEP
MAKR
APEK
MAY
JUN
JUL
AUG
SEP
0CT
N OV
bEC

TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT

PAGE

TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT

"JANUARY "
"FEBRUARY "
"MARCH "
"APRIL '
"MAY "
lthNE ”
llJULY "
"AUGUST "
"SEPTEMRER"
"OCTOBER "
"NOYEMBEL: "
"DECEMEEE "

"MONDAY "
"TUESDAY "
"WEDNESDAY"
"THURSDAY '
"FRIDAY "
"sSaTURDAY '
"SUNDAY '
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/SUBEQUTINE TO UNPACK

TSS-8 TIME

/W1 TH AC=%

/(=23

/0=59
/3= 59

/

/CALL: JMS UNPTIM

/

/EESULT IN KHEGISTERS:
/ HOUR

/ MIN

/ SEC

/

/THIS ROUTINE ASSUMLS THAT THE SYSTEM CLOCK rATE

/1S 20 SYSTEM

/1F OTHEE,
/

/

UNPTIM»> O
TAD
TOD
TAD
DCA
TAD
DCA
TAD
DCca
CLa
DCA
DCA
TAD
CLI.
TAD
LCA
RAL
TAD
TAD
SNL
JMP
DCA
TAD
DcA
157
JMP
CLA
TAD
DCA
157
157
157
15z
JMP
JMP

UNPTLP,

UNP TN D»

TICKS
CHANGE C

PEI: SECOND»

ONSTANTS AT UNPTHI UP TO UNPILO+2

UNPTAD
/GET TIME OF DAY
UNPTHA
UNPTPH /SET POINTERS
UNP TLA
UNP TPL
UNFTOT
UNPTPO
CLL C~MA FKTL /-3
UNPTCT
UNPTNM /CLEAR NUMBLE
UNPTL
I UNPTPL
UNPTMP
UNFPTH
I UNPTPE
UNPTND
UNPTH /EESTORE HIGH REMAINDER
UNPTMP
UNPTL /RESTONE LOW REMATINDEK
UNP TNM /COUNT THIS SUBTHACTION
UNPTLP+1
UNP TNM /GET NUMEER
I UNPTPO /PUT IN SPECe KLEGISTEF
UNPTFH /UPDATE POINTEES
UNPTPL.
UNFTPO
UNPTCT /HEADY ?
UNPILP /N0, LOOP
I UNPTIM /YESs EXIT
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UNPTAL, INFTH
UNPTHs G
UNPTL, B
NP TN 2
UNPTCT» @
UNPTME»> @
UNPTP O, 2
UNPTOT» HOUK
MIN
SEC
UNPTPL, @
UNP TPH> 0
UNPTHA» UNPTHI
UNPTLA> UNPTLO
UNPTHI» 7756

1777
7777
UNPTLO» 3300
5520
7754
/
HOQUs @
v INs Z
SEC, 14

/L OW ORDEE POINTREF
OELER POINTEE

OF HI ORLEF CONSTAN
OF L COW OnDbER CONSIAN
TICKS /HOUR==-7200€ DEC
TICKS/MIN =- 1203 DRCe.
TICKS/SEC =- 2% DEC.

1 e
nw
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/SUBFOUTINE TO UNPACK TSS-8
/
/CALL:s
/
/JRESULT IN REGISTERS:
/ HOUR /9p=-23
/ MIN /9= 59
/ SEC /=59
/
/THIS
/
/
UNFTIMs 9
ECR
cia
pCca
TAD
TOD
TAD
DCA
1TAD
Dca
TAD
Dca
UNPTL.F»s LCA
pca
TAD
CLL
TAD
Dca
SNL,
cLa
TAD
SNL
JMP
LCA
TAD
DcAa
157
SKP
152
JMp
UNPTNDs CLA
TAD
Dca
TAD
DCA
157
157
157
JMP
JMP

JMS UNPTINM /WITH

ROUTINE WORKS FOR ANY

UNFTDV
UNPTAD

UNP TDA
UNPTPD
UNPTOT
UNFTPO
M4
UNPTCT
UNPTNM
UNP TNM+1
UNPTL

I UNPTPD
UNP TMP

cMA
UNPTH

UNFPTND
UNPTH
UNP TMP
UNPTL
UNPTNM

UNPTNM+1
UNPTLP+2

UNPTNM+1
UNPTH
UNP TNM

I UNPTPO
UNFTFD
UNPTP O
UNFTCT
UNPTLP

I UNPTIM

PF7

TIME

AC=0

CLOCKEATL

/PUT IN DIVISOr LIST

/GET TILWGE OF LAY

/CLEAIX NUMEER

/RESTOME HIGH rE24TNDRE
/RESTOEE L.OW REMAINDEE
/COUNT THIS SUBTHACTION
EESULT

/HI OkDEX

/GET RUMI Ei
/PUT IN SPECe whGISTEK
JUPDATE POINTERS

/1 RALY?

/N0, LOOP
/YESs RAXIT
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UNPTALs UNPTH

UNPTNM, 0 /L OW OR DR
7 /HTI GH OBDER

UNPTCT»Q
UNPTMP, @
UNPT®R0, 0
UNPTOTs UNPTL

HOUE
MIN -
SEC
UNFPTPD, @ /POINTER IN DIV LIST
UNPTDA> UNPTDV
/
DECIMAL
/
UNPTDUs 0
- 3690
- 66
-1
/
: OCTAL
/
/
UNPTH, 0O
UNPTL, 0
HOUKS %}
MINS 6]
SEC» @
/
M, -4
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/SURROUTINE TO UNPACK 1558
/
/UESULT IN REGISTERS

/ paY /1-7
/ MONTH /1-12
/ YEAE /ANY
/
UGNIPDA T, &

DATE

DCA DAY

JMS DATDIV

-564

TAD TIMES

TAD C1964

DCA YEAR
JMS DATDIV
-37
152 TIMES
TAD TIMES
DCA MONTH
157 DAY
JMP I UNPDAT
/
/SUREOUTINE DATDIV DEVIDES
/
DATDIV, @
DCA TIMES
IATLLs CLL
TAD DAY
TAD I DATDIV
SNL
JMP DATD?2
DCA DAY
1572 TIMES
JpP DATDI
pATLRZs CLA CLL
I15Z DATDIV
JMP I DATLIV
/
TIVES, 0
C26f, 260

LY » 5]
SONTHs O
AGURYER 51
/
DECIMAL
Clo964, 1964
ocial

LATE

/GET DATE FEOM TSH

/LEVIDE BY
/564CSURTRACT)

/AC=YEAL=-1964 (DEC)
/DEVIDE REST BY 37

/MONTHS MUST RE +1

/REMINDER IS DAY S-1

‘DAY " BY GIVEN NUMBER

/CLEAR RESULT

/NUIBEE TO DEVIDE
/NARIPEL TO DEVIDE BY
/READY ?

g

/N0 STORE HEST
/COUNT SURTLACTI Ui
/SURTRACT OUNE'S wORE
/ZREST IS 1IN ~NUME

JEXTT
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/LECIMAL PRINT

/

WITH VARIABLE

NUMBED OF DIGITS

/CALL WITH NUMBER TO BE PRINTED IN AC

/AND # OF
/FOLLOWING
/

DIGITS TO BE PRINTLD

THE SUBROUTINE CALL.

/CALL: TAD NUMEER
/ JMS DPETI

/ 2

/

/

DPRET1s O
DCA
DCA
TAD
Lca
152
TAD
pca
CLA
| D1 07AY
Dca

DPKSUB»> CLL
TALD

DPRPTR» 0
SNL
JMP
DCA
157
JMP
CLA
TAD
TAD
YA
JMP
TAD
TAD
SPA
JMP
TAD
JMP

DRPRDINSISZ
T&D
TAD

LPRPRs JMS

LPRTIN, ISZ
157
JMpP
TAD
TAD
JMS
Jvip

/ 12

DPREEREG
DFPRD

1 DPRTI1
LPRLUIG
DPRTI1

DPRINS
DPRPTR

CLL CMA RTL

DPRFAC
DPFRDGT

DPRREG

e+ i

DPRREG
DPRDGT
DPRSUB

DPRDGT
LPRD
cLa
DPRDIN
DPRFAC
DPRDIG
SNA CLA
DPRTIN
ca4p
DPRPER
DPRD
PRLDGT
C269
PRINT
DPRPTR
DPRFAC
DPRSUB=1
DPRREG
caé62
PRINT

I DPRTI1

OF DIGITS 1O B PRINTED (MAX=4)

/SAVE AC
/CLEAK # OF PRINTED LDIGITS
/FETCH FORMAT

/CORRECT RETURN

/SET POINTEK

/=3

/FACTORIZE 4 DIGITS
/CLEAR DIGIT

/SUBTRACT

/NEGATIVE?

/YES

/STORE RESULT OF SUBTRACTION
/NOs STEP UP DIGIT

/GET DIGIT

/PRINT THE DIGIT?
/YESs GO ON

/N O,

/PRINT A SPACE?

/NGO
/YES

/FETCH DIGIT
/CONVERT TO ASCII

/STER UP PUINTER

/FETCH LAST DIGIT
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NPT EGS @
P Ds &
LPhbRIGs 0
LPHFACs 2
DPREDGTs O
DPRINSs, TAD DPEP

DECIMAL
DPRPs  =1000

-164

=10

N

0C 1AL
ENENAL CONSTANTS

Ahs 260

/
/G
/
Ce
Ceais 240



/ OCTAL PERINT HOUTINE WITH LEADING SPACES
/NONSIGNIFICANT ZERO'S BECOME SPACLES

JLINAX NEEDS NOT TO BE PRESERVED BY 'PRINT' KOUTINE.
/

/CALL: TAD NUMBER

/ J¥S OCTPRT

/ RETURNS WITH AC=06

/

OCTPRT, O .
DCA OCTTMP
TAD M4
DCA OCTCNT
cMa

OCTPRB> LCA OCTFIG
TAD OCTTMP
RAL
RTL
DCA OCTTMP
TAD OCTTMP
RaL
AND Cc17
157 OCTCNT
JMP ot &
TAD c262
JuS PRINT

J¥P 1 OCTPRT

SNA
157 OCTF1G
JMP ot
TAD ceap
JM S PRINT
JMP OCTPEG=-1
TAD ceen
JM S PRINT
JMP OCTPEKO

QCTTMPs O

OCTCNT> @&

OCTFIGs 72

Mdls -4

C7» 7

C240, 249
Cee?. 260

o1



/ DLOUERLEL
/

/CALL:

/

/

/

/
DOCTPE»

OCTPR1,

OCTTMI1»
OCTTM®»
OCTONT»
OCTEIG,
A1 0
C7»
Coam,
ce6eds

CELEOT,

FOUTIN

WOlD OCTAL PrINT
JMS DOCTPE
HI ORDER PART
LOWORLDERPART

RETURN AC=0

)
CcLa

TAD I DOCTPR
157 DOCTPER
DCa 0CTTMI
TAD 1 DOCTPR
157 DOCTPR
DCA ocT1v2
TAD M1O
DCA OCTCNT
CMA

DCA OCTFIG
JMS DEL:OT
JMS DRLROT
JMS DELFOT
TAD OCTT™Z2
KAL
AND c17

157 OCTCNT
JMP o+ U
TALDL c26n
JMS PRINT
JMP 1 DOCTFR
SNA

157 OCTFIG
JVP ot/
14D ca240
JMS PRINT
JMP OCTPEL1-1
TAD ca6s
JMS PRINT
JMP OCTPHK1
7
%)
@
=10

7
240
269
4
TAD octTIMe
FEAL
LCA OCTiMZ
VARS OCTTH1
RAL
LCA OCT 10l
Jup 1 DLRLEOT
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/ASCIT STRING GENERATOK
/GENERATES
/TERMINATED WITH CARKRIAGE RETUINs LINE FEED

/
/CAaLL:
/
/

GENSTR»

GENL THo»
SENLST,

GRENNKTs

THE 64-CHARACTER ASCII SkET IN A STRING

CLA
JiS GENSTE
RETUBN (AC=2)
a JEND OF PAETIAL STARING
G /POINTER
& /TEMPORARY S1TURAGE
TAD GENLST
LCA GENSTE=-2/INITIALIZE POINTER
TAD GENSTE=-2
TAD GENL TH
Dca GENSTR-1
TaAD 1 GENSTE=-1/GET NEXT CHAEACTEF
DCaA GENSTE-1
157 GENSTE=-2/INCREMENT POINTEW
TAD 1 GENSTR-2
SNA /ENL OF LIST ?
JMiP 1 GENSTR /YES
cia
DCa GENSTR-3/SET UP TO TEST
TAD GENSTE-1
JMs PRINT
157 GENSTE=~1/CHARACTER +1
TAD GENSTE=-1
TAD GENSTR-3
SPA SNA CLA /EQUAL TO POINTED CHARACTRE
JMP GENLP
JMP GENSTIi+3/YESs GET NE¥T CHAKACTED:
GENNXT-GENLST
332 /7
271 /9
257 /SL.ASH
360 /@
337 /-
215 /EETURN
212 /LINE FEED
4} /TERMINATOR
301 /A
267 /9
240 /SPACE
278 /2
333 /C
215 ik TURN
21 /LINE FRLD
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ZINCREMENT DOUBLE PRECISION COUNTLR ¢ 8 3
/JITH OVEKFLOW BETURN (AFTEI: 165,777,216 INCREMENTS)

/
/CALL: JM S LPINC
/ DPCNTR /ALLEESS OF COUNTER
/ COUNTER OVEVIFL OWEDL EETUEN (AC=0)
/ NOEMAL HKETUBN (AC=8)
/
/ LPCNTEs O /BE1GH OPDLEL PART
/ %) /LOW OFDER PALT
0 /TEMPORAEY ALLERESS
DPINC» )
CLAa CLL IAC /SET UP TO GET ADLEESS OF
TAD 1 DPINC / LOW ORDEE PART
DCa DPINC=-1
Isz 1 DPINC-1
JMP DPINCI1 /N0 OVERFL OW
CML
SZL
JMP DPINC+2 /INCREMENT HIGH ORDER PART
SKP /JHIGH OFLEE PAKT OVERFLOW
LPINCl, ISZ DFINC
1SZ DPINC

JMP 1 DrPIne
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