





/THE POP OPERATION FETCHES ONE WORD FEROM THE

/STACK .

JMS POP
STACK
EMPTY RETURN

NN NN

POPTEM, O
7777
]

PQP: e~ e
TAD I POP
DCA POP-1
I1SZ POP
15Z POP-1
TAD I POP-1
SNA SPA
JMP I POP
TAD POP-2
‘DCA I POP-1
1Sz pPOP-1
TAD I POP-1
DCA PUSH-1
TAD I PUSH-1
DCA POPTEM
TAD PUSH-1
TAD POP-2
DCA I POP-1
TAD POPTEM
1SZ POP
JMP I POP

NORMAL RETURN

/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

ZEXIT WITH ELEMENT IN AC
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/FILL A REOTATING BUFFER QUEUE

/FILLO 1S A ROUTINE THAT PUTS THE AC IN THE NEXT

/FREE LOC.IN THE BUFFERe THE CONCEPT IS THAT THE ROU-
/TINE CAN RE USED FOR VARIOUS BUFFERSe EACH BUFFLEER
/CARRIES ITS OWN ADMINISTRATION DATA.

/ JMS FILLQ
/ BUF /AKG POINTS TO BUF BOOKKEEPER.
/ FULL RETURN /AC=g¢ IF ELEMENT STILL ACCEFTED
/ /AC UNEQ @ IF NOT ACCEPTED
/ NORMAL RETUEN  /AC=0

0 /SAVE SIZE

2 /POINTEK IN BUFBOOKKEEPER

2 /SAVE AC
FILLOs> o-=e JENTEF WITH THE ELEMENT IN THE AC

DCA FILLQ-1 /SAVE AC

TAD I FILLQ /AKGUM. POINTS TO BUF

1SZ FILLQ /FOR HETURN

DCA FILLQ-2

'TAD 1 FILLQ-2  /SAVE SIZE

DCA FILLQ-3

1SZ FILLQ-2

TAD FILLQ-3 /AC=-SI1ZE+COUNT+1

cia

TAD I FILLQ-2

IAC

SMA SZA

JMP FILLQ3 /BUF FULLs AC NOT ACCEPIED

SZA CLA

1Sz FILLQ /FOFE NORMAL HETURN

ISZ 1 FILLO-2  /COUNT+1

1SZ FILLQ-2

1SZ FILLQ-2 /FOR PTR2

ISZ I FILLQ-2  /PTR2+1

TAD FILLQ-3 /-SIZE+PTR2>=07

cia

TAD 1 FILLQ-2

SMA SZA CLA

JMP FILLQ2 /NOs WRAP AROUND
FILLQ1, TAD I FILLQ-2  /YES, COMPUTE REAL ADDK

TAD FILLQ-2 /PTRE+ "PTH2

DCA FILLQ-3

TAD FILLQ-1

DCA 1 FILLQ-3 /DEP IN BUF

JMP 1 FILLQ
FILLQ2, IAC

DCA I FILLQ-2

JMP FILLQ1 /PTh2=1
FILLO3s CLA

TAD FILLQ-1

JMP 1 FILLQ
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FILL A ROTATING BUFFER @ ¢5‘7
BUF, Si2e
FlLeQ ) COUNT
PTR1  /EMPTY PTR
SAVE AC PTR2 /FiLL PTR
1
v
FETCH & SAVWE !
BUF POINTER ‘
SAVE Siz2& \
N
|
RETURN =
RETURNYA-
m'é’beiAL ’
RET URN TAD AC »‘a@eruz;\;)
[

/FuLL RETURN ; AC#d

THE ABSOLUA
TE ADDRESS

{
Di=ros LT

A
THERE

L

. /FuLL RETURN ; Ac=¢
C'**‘FT“RND /NORMAL RETURN  AC=¢
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/RESET A ROTATING BUFFER QUEUE

JS5&

/CLEAR THE BUFFER BY SETTING COUNT=0, AND MOVING POINTERS
/TO THEIR INITIAL POSITION.(SYMMETRICALLY)

/BUF»
/

/
/
/

CLRQ»

16
]
1

16

/MAX .

SIZE OF BUFFER; SPECIFIED HERE

/COUNTS # OF ELEMENTS IN BUF
/EMPTY POINTER(PTR1) SET TO FIRST ITEM
/FILL POINTER(PTR2) SET TO END OF BUF

ZBLOCK 16

7]

0

TAD
DCA
15Z
TAD
DCA
1572
DCA

‘152

IAaC
DCA
152
TAD
DCA
JMP

I CLEQ
CLRQ-1
CLRQ

I CLRQ-1
CLRQ-2
CLRQ-1

I CLRO-1
CLRQ=-1

1 CLRQ-1
CLRQ-1
CLRQ-2
I CLRQ-1
I CLRO

/THE ACTUAL BUFFER AREA

/SAVE SIZE

/BUFPTR

/ENTER WITH AC=0

/GET POINTER TO BUFBOOKKEEPER

/FOR RETURN
/SAVE SIZE

/FOR COUNT=0

/PTHE1=1

/PTR2=SIZE
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/FETCH THE NEXT ITEM FROM THE HEAD OF THE Q. Qﬁ&;f}
/ JMS MTQ

/ BUF /POINTER TO BUFFER
/ EMPTY RETURN /AC=¢
/ NORMAL RETURN /AC=ELEMENT
/MTQ STANDS FOR EMPTY-THE QUEUE
? /SAVE ELEMENT
4] /BUF SIZE
0 /POINTER IN BUFBOOKKEEPER
MTQ» = /ENTER WITH AC=0
TAD 1 MTQ /PTE TO BUFBOOKKEEPER
DCA MTO-1
TAD 1 MTQ-1 /SAVE SIZE
DCA MTQ-2
I1SZ MTQ /FOR RETURN
I1SZ MTQ-1
cMA
TAD I MTQ-1 /COUNT=-1<0?
SPA
-JMP MTQ1 /YES, BUF EMPTY
DCA I MTQ-1 /COUNT=COUNT-1
ISZ MTQ-1
IAaC /COMPUTE REAL ADDRESS
TAD I MTQ-1 /PTR1+ "PTR1 '+1
TAD MTQ-1 '
DCA MTQ-3 /SAVE
TAD I MTQ-3 /FETCH THE ELEMENT
DCA MTQ-3 /SAVE
I1SZ 1 MTQ-1 /PTR1=PTR1+1
TAD 1 MTQ-1 /=PTR1+SIZE<@?
cia
TAD MTQ-2
SMA CLA
JMP MTO2 /YES> UPDATE PIRI1
1AC
DCA I MTQ-1 /PTR1=1
MTQ2, TAD MTQ-3 /ELLEMENT IN AC
I1SZ MTQ
JMP I MTQ
MTQ1» CLA
JMP I MTQ /'EMPTY ' RETURN
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EMPTY

EXAMPLE :
S\2E = 40(‘.0}

PTRZ . PTRA

Vi Y
CIT I

MP 4 =
PTRA E TY ; COUNT=@
PTR2

COUNT= 2

v ,
RITITTTUIT]

FIRST BELEMENT
PTR'\ PTRZ

EWT D
NOoRMAL ; COUNT =

PTRA
PTR2

\-LAL.A.
cOUNT~ A0

A ROTATING

BL&FFE‘R Q LEUE

759

SAVE BUF
Size

ET\ARN
RETLRNH

MmTRQA, —
"IQ /EMPTY
/AC =g

cOUAfi _"1.
lcompure
THE ABSOL-
UTE ADDRESS

e e o

F"Etu-} EL.E—
MENT FRoM
BPUF 2 SAVE
| TEMP.
PTRA =
PTR12 1

COUNT = ']

PTR'( =4




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

/SAVE SPACEe. FILLO PUTS AN ELEMENT INTO THE BUFFERs

/AND MTQ TAKES ONE FROM THE BUFFEKe EACH BUFFER 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 CALLe. 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 /MAXe. SIZE OF BUFe HERE THE BUF IS 16 LONG
/ 2 /COUNTER OF ELEMENTS IN THE BUFFEE

/ %] /'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.

A1)

/ TAD ELEMENT

/ CIF MONFLD

/ JMS I (FILLO

/ BUF-.

/ BUFFER FULL RETUBN/AC=0 MEANS THAT THE ELEMENT

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

/ NORMAL RETURN /AC=0

OSIZE, @ /SIZE OF BUF SAVED HERE

QP TR> 2 /7POINTER IN ADMINISTRATION OF BUFFERe

c6203, 6203

FILLO>» )

JMS SETFIL /INITIAL SETUPs.COMMON FOR BOTHe.
TAD I QPTR /BUFFER FULL?
CMA
TAD QSIZE /SIZE-COUNT=-1
SPA
JMP FILLQR-1 /BUF FULL3AC NOT ACCEPTEKD
SzA CLA '
15Z FILLQ /BUF OK; NORMAL RETURN
ISZ I QPTR /COUNT+1
ISZ QPTR
JMS QVWRAP /INCREMENT POINTER AND/OR WRAP
TAD QAC /DEPOSIT
DCA 1 QAPTR
CLa
FILLOR, 9]

JMP I FILL®

44



SETFILs e=o /COMMON SETUP

DCA QAC

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

TAD I QPTR /54VE SIZE

DCA QSIZE

RDF /FOE EETURN
TAD C6203 ‘

DCA FILLQR

I1SZ QPTR /-> COUNT

1Sz FILLQ /-> ERROR HETURN

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

QWRAP>» o=

I1SZ OPTR /ALSO COMMON INSTRUCTION
"ISZ I QPTR /TEY NEXT LOCe IN BUF
TAD QSIZE /JBEYOND SIZE?
CIa
TAD 1 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» o=
TAD MTQ
DCA FILLQ
JMS SETFIL /D0 COMMON SETUP
cMA
TAD I QPTR /COUNT=-1<0?
SPA
JMP FILLQE-1 /Y> BUF EMPTY
ISZ FILLQ /FOR NORMAL RETURN
DCA I QPTR /N> CONFIEM
JMS QWRAP /INC POINTER ETC.
I1SZ QPTR /KEAD POINTER COMES EARLIER.
TAD 1 QPTR /FETCH
JMP FILLQR
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/BINARY LOADER SUBROUTINE ¢61
/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'

/FKOM AN INPUT DEVICE AND PRODUCES 3 PARAMETERS OF
Z/INTEREST: THE LOAD POINTER 'BINPC's THE LOAD FIELD °'BINFLD'
/6ND THE CONTENTS OF THE DATA 'BINAC'. THE USEEK 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

/JRESETS ALL PARAMETERS AND RETURNS TO LEADER MODE.

/THE BINARY FORMAT TAPE HAS 3 PHASES:
sPHASE 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=XXYYs ADDS TO CHECKSUM

/ .BXX>30YY /DATA ELEMENTS XXYY;ADD TO CHECKSUM

/ OXX5QYY /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
/START> JMS BINL

/ HLT /EOT RETURN;AC=02
/ HLT /READY RETURN;AC=DIFFERENCE IN CHECKSUMS
/ TAD BINFLD /AC=05 NORMAL RETURN
/ DCA TEM
/ TAD BINAC
/TEMS 4]
/ DCA I BINPC
/ JMP START
-100
- 300 /CONSTANTS
6201
-209
BINC» 77 /MASK
BINPH, 2 /PHASE FLAG«O=LEADEK; POS=0R]I GIN; NEG=DATA
BINPC, @ /L.0AD POINTER
BINAC, O /JDATA TO BE DEPOSITED IN LOADPCINT
BINFLDs 0 /FIELD INTO WHICH TO LOAD
CHKSUM, @ /COMPUTED CHECKSUM
CHKTEM, @ /CHECKSUM OVER 2 FRAMES
2 /FRAME 2
%) /FREAME 1
RINL» o= /8C UNEQ TO ¢ RESET ALL PARAMETERS
SZA CLA
JMP BIN3
BINZ, TAD BINPEH /ARE WE IN LEADER PHASE?
SNA CLA
JMP BIN3 /Y



BIN4,

/ASSEMBELE 6

/READ FRAME

TAD BINL-1 /N, 1S FRAME1=FIELD?
TAD BINC-3 /-300
sMA CLA
JMP BIN6 /Y5 SET FIELD
TAD BINL-1 /1F 16¢-177 MAKE PHASE GT 0
TAD BINC-4 /1F 0¢p-¢77 MAKE PHASE NEG
SMA
1AC /TO AVOIL AC=0
DCA BINPH

MeSeBITS IN BINAC AND MAKE TEMP.CHECKSUM
TAD BINL-1
AND BINC
CLL RTL
RTL
RIL
DCA BINAC
TAD BINL-1 /MAKE TEMP CHKS UM
DCA CHKTEM

2
JMS HSREAD

JMP BINRET+1 /EOT RETURN

DCA BINL-2

/ASSEMBLE 6

TAD

LeSe BITS AND UPDATE TEMP.CHECKSUM
RINL=-2

AND BINC

TAD
DCA
TAD
TAD
DCaA
TAD
sSMA
JMP

/READ FRAME

BINRETS»

JMS

BINAC

BINAC

BINL-2 /TEMP CHKSUM

CHKTEM

CHKTEM

BINPH /ARE WE IN ORIGIN PHASE?
CLA

BIN7 /Y3;PROCESS ORIGIN SETTING

1 IN ADVANCE; THIS IS FOR DATA ONLY
HSREAD

JMP BINRET+1 /EOT RETUEN

DCA
TAD
TAD
SNA
JMP
15z
N OP
TAD
TAD
oca
15z
| Y4
JMP

BINL=-1

BINL-1

BINC-1 /1S IT 299 CODE?(STOP COE)

CLA

BINS8 /Y, END OF DATA

BINPC /NEXT LOCATION
/JUST IN CASE

CHKTEM /UPDATE CHKSUM

CHKSUM

CHKSUM

BINL

BINL

I BINL
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" /JRESET ALL PARAMETERS FOR START OF NEW DATATAPE

BIN3>» TAD BINC=-2 /CDF @
DCA BINFLD
DCA CHKSUM /CHKSUM=0
DCA BINPH - /SET TO LEADER PHASE
BINS., JMS HSREAD /READ 1 FRAME
' JMP BINRET /EOT RETURN
DCA BINL-1
TAD BINL-1 /1S 1T LEADER CODE?
TAD BINC-1
SNA CLA
JMP BIN2 /Y>PROCEED LEADER LOOP
TAD BINL-1 /1S 1T 00@?
SNA CLA :
JMP BIN2 /Y>IGNORE ALSO IF IN LEADER MODE
JMP BIN4 /N, CAN BE ORIGIN ONLY

/¥AKE CDF OUT OF FRAME 1
BING6» _TAD BINL-1

AND BINC
TAD BINC-2 /AC=DX0
: DCA BINFLD
JMP BINS
/PROCESS ORIGIN SETTING AND LOOK FOR MORE
BIN7» CMA /PC-1
TAD BINAC /THIS 1S NEW PC
DCA BINPC
TAD CHKTEM
TAD CHKSUM /UPDATE CHKSUM
DCA CHKSUM
JMP BINS
/END OF DATA I"ROCESSING:; CCMPARE TWO CiiECKSUMS
BINS. DCA BINPH /SET TO LEADEK PHASE
TAD BINAC /TAPE CHKSUM
cla
TAD CHKSUM
JMP BINRET ZEND OF DATA TETUEN(EEADY)



BlUAey LOADER SUBRROUTINE

VR ———

[BIN: FLD =€2m

HCHKkSUM= @b
SET LEADER-

ge

MSEMBLEé
MBS BiTs IN
INAC
MAKE TEMP.
QE‘E?‘C’SUM )
EOT e:m; i
F,.T}iﬁ‘i F‘EA“‘
ASS Em@é"‘é "
.S Bits IN
BinvAC ,
MAKE TEMP.
cCHECKSUM
ORIGN BINPC =
pHF\'SE BINAC—-A -
Eor READ
RETURN RA—MEZ
ISET LEAPER o
PHASE ; Y B';PCPS 1
COMPARE NPC+

CHecksums (BINE,

READ

Rg:_qéy) 49

A

»

e o e e e

CHKSUM =

CHEeSUM +
CHkTeEM

CHKSUM =
CHkSLM+
CHICT'EM

NOR MAL
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 CLEARLIST. 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 40060(2051) IN SKIPLST.
/SKIP LIST ALWAYS TERMINATED BY A ZERO!!!!

/0THER LISTS NOT.

/SKPLST,» 60313 6041520515 61415615150
/CLELST,» 60325 60425 60525 61 425 6152
s/ MPLST, KBD1;5 TTY35 INTBAR; KBD2;3 TTY2
/
/40 JMP I «+135INTSERV
INTAC, @ /AC SAVED HERE
INTLNK, @ /LINK SAVED HERE
INTPTR, @ /FOINTER IN LISTS
4000
SKPLST-1

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

INTSERV, DCA INTAC /SAVE AC AND LINK
RAL
DCA INTLNK
TAD INTSER-3 /SET UP POINTER
DCA INTPTR
INTL CLA /JUST IN CASE
1S5Z INTPTR
TAD 1 INTPTR /GET SKIP INSTEKe
sMA /STRANGE SKIF?
JMP INT2 /YESs BIT 402@ WAS LEFT OUT
DCA «+1
7] /0UERLAID BY SKIP INETR.
JMP INTI1 /7DID NOT SKIP
INT3. TAD INTPTR
TAD INTSEE-2 /WHERE IS CLEAR INSTR?
DCA INTPTE
TAD I INTPTR /PICK IT UP
DCA o+1
7 /0VERLAID BY CLEAR INSTRe.
TAD INTPTR /WHERE TO GO?
TAD INTSER-1
DCA INTPTR
TAD I INTPTR
DCA INTPTR
JMP I INTPT= /JriP THERE
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INT2,

EXIT»

SNA
HLT
TAD INTSER-4
DCA «+1
%]
JMP INTS3
JMP INTI1

cLA CLL
TAD INTLNK
CLL RAR
TAD INTAC
RMF

10N

JMP 1 @

/END OF LIST?
/HALT IF INTERRUPT NOT FOUWND
/SET EBIT 4380

/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 ENOUGHe.
/THE ROUTINE FINDS A HOLE IN A LIST THAT MATCHES
/A SPECIFIED SIZE (IN THE AC) BEST. IT RETURNS
/W1ITH THE POINTER TO THAT HOLE IN THE AC.

/ TAD (4 /SEARCH SMALLEST HOLE > OR = 4LOC.
/ JMS SMALL
/ LISTBEGIN
/ -LISTEND
/ NOT FOUND RETURN /AC=0
/ NORMAL RETURN /AC=FOINTER TO HOLE BEGIN
/LISTBEGIN» 153525450505 065050
/LISTEND:> 4]
/ZEROES REPRESENT HOLES!!!!!
77717 /ENDSWITCH: @=END; 777 7=NORMAL
SMALCN, @ /COUNTS SIZE OF HOLE
9 /POINTS WHERE LAST HOLE WAS
9] /JHOLEFLAG: 9=HOLE; 7777=NOT HOLE
] /POINTER IN LIST
7] /SIZE OF LAST HOLE
] /-SIZE OF HOLE WANTED.
SMALLSs o= /ENTRY» SIZE OF WANTED HOLE IN AC
cia
DCA SMALL-1 /SAVE -SIZE
cMA /SET LAST HOLE SIZE TO LARGE VALUE
DCA SMALL-2
cMAa /ZRESET END SWITCH
DCA SMALCN-1
CcMA
TAD I SMALL /SET UP POINTER (-1)
DCA SMALL-3
1SZ SMALL /POINTS TO ~LISTEND)
SMAL1, DCA SMALCN /CLEAR HOLE COUNTER
cMA /SET HOLEFLAG TO NOT HOLE
SMAL2, DCA SMALL-4
TAD SMALCN-1 /END SWITCH SET?
SNA CLa
JMP SMALND /YESs REAL END
TAD SMALL-3 /00T OF LIST?
CLL
TAD I SMALL
SZL CLA
JMP SMALS /YES> SIGNAL END FOR NEXT TURN
ISZ SMALL-3 /POINTER+1
TAD 1 SMALL-3 /FETCH

/THE FOLLOWING INSTRUCTION DETERMINES WHAT IS A HOLE

/AND WHAT NOT.

SZA
JMP
DCA
157
JMP

CcLA
SMAL 3
SMALL-4
SMAL CN
SMAL2

IN THIS CASE :

po30="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 OCCUPIEﬁ LOCATION. IF THIS
/WAS THE FIRST AFTER A SET OF ZEROES»IT TERMINATES
/A HOLEe. LISTEND ALSO TERNINATES A HOLE!! (ENDFLAG)

SMAL 3, TAD SMALL-4 /HOLEFLAG=0?
SZA CLA
JMP SMAL1 /NO> 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 /NOs TOO SMALL> SEARCH FURTHER
TAD SMALL-2 /YESs FOUND A POSSIBLE HOLE
ClIa CLL /1S IT SMALLER THAN LAST HOLE?
TAD SMALCN
SZL CLA
JMP SMAL1 /NOs 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 REMEMBER WHERE LAST HOLE BEGINS
DCA SMALL-5
JMP SMAL1

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

JMP SMALS3

/END OF THE ROUTINEe. THERE IS EITHER A HOLE OR NO
/HOLY FOUNDCLASTHOLE IS STILL 7777)
SMALM D, TAD SMALL-2 /LASTHOLE=T7T7777?
cMA
SNA CLA
JMP SMAL4+1 /YES> NOTHING FOUND
TAD SMALL~-5 /TAKE POGINTER 1IN AC
SMAL 4,  1SZ SMALL
I1SZ SMALL
JMP I SMALL
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FIND THE SMALLEST HOLE [N A LIST | GREATER
EQuAlL To THE VALWIE IN THE AC:

@MALL )

REQuEsx
_—AC

LASTHOLE =
ERY LARGE #"
RESET END-
Switod
8ET ue
POINT‘ER
SMAL‘I,

HOLE COUNT‘.

ERROR
RETURN

HOLEFLAG =

POINTER =
POINTER+1.

HOLE FLAG =
]
HOLECOUNT H
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: NORMAL
RET URN

PoINTER TO
BEGINNING OF
HOLE IN AC

ser |
—<-—ENDSW) Tet

To0 SMALL

Y, Foss1BLE HOLE



5¢.

Y

D)

REPLACE
LASTHOLE,

COMPUTE AND
SAVE POINTER




/LINK FOR RELOCATABLE CROSS-PAGE REFERENCING; WITHIN 1 FIELD. 966M4
/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» TAD> ISZ, DCA>»

/JMP AND JMSe. THE LINK WILL BE PREScRVED AND OPERATED

/UPON IN THE NORMAL WAY. IN CASE OF A JMS THE ABSOLUTE

/RETURN ADDRESS IS DEPOSITED IN THE SUBROUTINE ENTRY»

/50 THAT THE RETURN FROM THE SUBROUTINE IS THROUGH A .

/JMP 1 SUBReENTRY. ARGUMENTS ARE PICKED UP IN THE SAME WAY:

/TAD 1 SUBR«ENTRY.

/ TAD AC
/ JMS LINK /LINK PREFERABLY IN PAGE 0
/ B-. /RELATIVE POINTER
/ TAD /0R ANDs 1SZ> DCAs JMPs JMS
/ RETURN
/ RETURN IF 1SZ SKIPPED
1000 /CONSTANT
AND 1 LINKPC /TO MAKE REAL INSTRUCTION FROM
LINKPCs -0 /COMPUTED ABSOLUTE ADDRESS
LINKAC, @ /SAVED AC
LINK.’ *™oe
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 e« « ETC
1SZ LINK
SPA
JMP LINKJ /JMP OR JMS
TAD LINKPC-1 /MAKE TAD I LINK INSTR ETCe.
DCA «+2
TAD LINKAC
7] /0VERLAID
JMP I LINK /N ORMAL RETURN
I1SZ LINK /1F 1T SKIPPED, RETURN+1
JMP 1 LINK
LINKJ» AND LINKPC-2 /AND (1000
SzAa CLA /1S 1T JMP OR JMS?
JMP LINKS3 /JMP
TAD LINK /DEP. °'RETURN' IN SUBRe ENT\XY
DCA 1 LINKPC .
1SZ LINKPC /JUMP TO SUBR.ENTRY+1

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 5563”
/1T ACTS AS 1F ALL THE BLOCKS WERE OCCUPIED BY

/SOME STRANGE CHAIN.

/AFTER ANOTHER.,

BY RELEASING THE BLOCKS ONE
THEY BECOME CHAINED TO THE FREE-

/CORE CHAIN OF AVAILABLE BLOCKS«FC ZEKRUED FIRSTe
/FREEI,O AND FREEHI DELIMIT THIS ACTION.

cLAa
JMS

NNN N

17

INITFCs eo=o
DCA
DCA
TAD
DCA

/

AGAIN, TAD
JMS
.TAD
TAD
DCA

TAD
Cla
TAD
SMA
JMP

JMP

INITFC

NORMAL RETURN

FREEF
FREECT
FREEHI
INITFC-1

INITFC-1
RELBLK
INITFC-1
C7779
INITFC-1

FREEL O
INITFC-1
cLAa
AGAIN

I INITFC

/TEMPe. STORAGE

/NO FREEBLKS AVAILABLE

/GET UPPER LIMIT OF FREECORE
/RELEASE ALL BLOCKS
/AND CHAIN ALL TOGETHER

/SET UP FOR NEXT BL OCK

/GET LOWER LIMIT OF FREECORE

/THIS BLOCK BEL ONGS TO FREECORE?
/SKIP IF NO :

/YES>, RELEASE THIS BLOCK AND SO ON

/RETURN
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/EEQUEST A FREE BLOCK

/THE ROUTINE ISOLATES A ELOCK FrOM THE

/CHAIN OF FEEE CORE BLOCKS»
/POINTED TO BY THE AC.
KR THE VERY FIRST

/THIS IS FO

/IN CASE OF ERROR KETURN:
/POINTS TO FIKST LOC OF

CIF
JMS

NN NN NN

)
REQBLK=.
REL.X» )
DCA
EDF
TAD
.bCA
CDF
TAD
SNA
JMP
AND
TAD
pca
TAD
SNA
JMP
DCA
TAD
SNA
-JMP
TAD
DCa
TAD
DCA
DCA
cMA
TAD
DCA
TAD
AND
157
ARLELEYs 0

JMP

RBLK2.»

2
EEQBLK
ERROR

RELK=-1

ce203
KBLRET
]
RBLK=-1

RBLK2
CT7779
c7
RBLK=-1
FREEF

EBLERET
I RBLK-1
FREEF

EBLRET
c7
HBLK=1

I EBLK-1
FREEF

I RELK-1

FREECT
FREECT
RBLK-1
CT77%
RBLK

I RELK

Ik

AC=25

mEQUESTED

AND LINKS
THE AC=0 NO LINK IS
FEQURST.

ELSE AC

TAIL

NEW BLKe

/TEMPORARY STORAGE

/SAVE

/MAKE POINTER

/POINTS

/0 =

NO BLKS

T0 TAIL

/MAKE LINK TO NEW BLK

/FIND

/NQ MORE BLKS

NEW TAIL .

OF THE
IT TO THE BLOCK,

P66

MADE

TAD (ANY LOCe. IN PREVIOUS BELOCK, Or AC=0

RETURN /NO MORE BLKS AVAILAEBELE
N ORMAL RETURN

TO LINK LOCATION.

AVAILARBLE

AVAILAEL K

/ZUPDATE FEEEFINST ¢THE TAIL)D

/ZERO THE LIN

/DECKEMENT THE

/BL OCKS

/TAXKE POINTEE T

/FST LOC OF

/N ORMAL

LK

RETURN
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/RELEASE A RLOCKLET TO FREECORE. 9565?7
/THE PLOCK POINTEL 10 BY THE ACe IS LINKEL TO THE

/TAIL OF THE CHAIN O0F Fibkk COltk RLOCKS WITH ITS

/CONTENTS ZEROED.

JEXIT 1S ALWAYS WITH AC ={#e THEFE IS NO EKRO: EXITe

/ TAD (POINTEE
/ CIF 0
/ JMS RELBLK
/ N OrMAL RETUNN/BC=(
RELBLK=.
FLRL» o=
AND C7779 /KILL EIT 9-11
TAD C7 ZINSEHT EIT 9-11
DCA RRELK /SAVE TEWP
RDF
TAD Cé62063
DCA RLEKET
CDF @
TAD FREEF /GET ADDiie OF NEXT Frite FREERLK
DCA I EBLK /CHAIN THIS BLOCK TO THE
/FrEE. CHAIN
TAD RELXK
AND C7779 /SET UP ADLR.OF THIS RLOCK
DCA FREEF /STOxE AT PAGE @
TAD M7 /SET UP COUNTER
DCA ERELK-1
TAD FREEF /GET ADDRte OF FINIST WORL IN BLOCK
DCA RBLK
DCA 1 KBLX
157 RBLK
1S7 RBLK-1 /INCRe COUNT
JMP -3 /AGAIN IF CNT NONZERO
I1S7Z FREECT /INCite NRe OF FREE BLOCKS
RLEBRETs @
JMP I RLREL /EETURN
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/KELEASE A Q OF FORWARD LINKED RBLOCKLETS TO FCe ¢68

/ TAD (POINTE:R IN FIRST RLKLT
/ CIF MONFLD
/ JMS RELQ
/ N ORMAL RETURN /AC=2
1] /TENPODATY
@ /TENMP ORARY
f,}i.[.-\f!) e e
DCA RELQ-1 /SAVE AC
KDF /MaKE KRETUKRN
TAD C6283
CDF MONFLD
DCA RELQE
TAD RELQ-1
RELQ2, AND C7772 /MAKE -> FORWAKD LINK
TAD C7
DCA RFELO-1
TAD I RELQ-1 /PICK UP FOEWARD LINK
DCA RELAN-2
TAD RELO-1 /RELEASE THIS BLKLT
JMS RELBLX
TAD RELAQA-2 /1F FORWARD LINK=2; END OF CHAIN
S7ZA
JMP RELA2
“ELQES z

J¥MP 1 RELQ
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/A0KE A BUFFER OR QUEUE IN FAEECORE ¢69
/THE ROUTINE CREATES A 'BOOKKEEPING' RBLOCK AND THE

/FIEST BLOCK OF THE BUFFEEOUERUEe. IT SETS THE PARA-

/METERS OF 'BOOK' ACCORDLINGLY.

/THE CONTENTS OF THE AC IS USED TO SET THE MAXINUJ

/ALLOWABLE LENGTH OF THE BUFrEie. HETURN IS WITH THE

/ZPOINTER TO 'BOOX' IN THE ACe. IN CASE OF EKROE RETURN

/(NO ROOM AVAILABLE)»AC=0e AND THERE WILL ALSO EE U

/'BO0OK* BLOCK.

/ TAD (MAXIMUM LENGTH
/ CIF ¢
/ JMS MAXQ
/ EEROR RETUERN /AC=0
/ NORMAL RETURN /6C= PTR TO °'BOOK’
@ /TEMPe POINTER
? /POINTS TO FST LOC IN BUF
2 /POINTS TO 'ROOK*
1%} /MAXIMUMY
MOKEG» 0
DCA MAKQ-1 /SAVE
RDF
TAD C6283
DCA MAKRET
CDF 0O
TAD MAKQ=-1
sNA /CHECK FOix AC=2
JUP MAKRET /ERECR AC=0
DCA MAKQ=-1 /SAVE
JMS REQBLK /RED. 'BOOXK ' BLK
JMP MAKRET /N0 ROOMS ERE OR ’
DCA MAKQ-2 /SAVE *BOOK* PTR
TAD MAXKQ-2 /REQ. FIRST BUF BLK
JMS REQBLK
JMP MAKQ2 /NOT AVAILABLE
DCA MAKQ-3 /54VE PTh TO FST BUFBLK
/THE 'BOOK' ELX IS SET UP AS FOLLOWS:
/BOOK, 9 /'DATA"
/ BUFPTR+1 /'BUFTAIL®
/ 7] /'BUFCOUNT'
/ BUFPTR /'BUFHEAL"
/ MAXIMUM
/ 19
/ %)
/ 1}
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TAD MAXKQ-2 /SET UP TEMP PTR
DCA MAKQ-4

I1S7Z MAKQ-4 /POINTS ‘'EBUFTAIL’
TAD MAKQ-3

IAC

DCA 1 MAKQ-4

1SZ MAKO=-4 /SET UP 'BUFHEADL'

I1SZ MAKQ-4
TAD MAKQ@-3
DCA I MAKQ=-4
ISZ MAKQ=-4 /SET UP 'MAXIMUM®
TAD MAXKQ-1
DCA 1 MAKQ-4
TAD MAKQ=-2 /ZEXIT WITH PTR TO 'BOOK"' IN AC
157 VAKQ
MAKEET, 0@
JMP I MAKQ

MAKQ2, TAD MAKQ-2 /IF NO ROOM» RELEASE 'BOOK'ELK 7100
JMS KELBLK LRy
JMP MAKRET
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/READ NEXT ELEMENT
POINT T0 A SECTION IN COirE WHEKE THE

/THE AC xUST
/BOOKKEEPING OF THIS
DATA

/BRO0OK,

N NN N

NN N NN

}1’5 L’ =
ER»

FR2,

HERETS

BUFTAIL
BUFCOUNT
BUFHEAD
MAXIMUM

TAD
CilF
JMS

BUF EMPTY RET.

(BOOK
1)
HBUF

THL. TAIL OF A FUFFEF .

PUFFEDL IS DONEe FORMAT IS:
/TEMY e SAVE LOCATI ON> ONE ELEMENT

/TAIL OF EUFFERs FIKST LOC.
/# OF ELFMENTS NOW IN ROUF
/HEAD OF BUFFERSLAST LOC.
/MAX # OF ELEMENTS ALLOWREL

AC=7

RETUEBN WITH KLEMENT IN AC.

@
17}

@
DCca
EDF
TAD
DCA
CDF
CLL
TAD
DCA
TAD
SNA
JMPp
TAD
DCA
157
TAD
DCa
TAD
AND
TAD
SZ.A
JMP
TAD
DCA
TAD
JMS
TAD
DCa
157
TAD
157

JMP

RE=1

C6203
KBRET
0

CML ETL
EB-1
RKB-2

I RB-2

RERET
M1

1 EB-2
RB=-1

I RB-1
rB-2

I RB-1
Cc7

M7

CLA
RrB2

I RB-2
I REB-1
RB=-2
RELELK
I B¥B-1
EB-2

I EB-1
I kB-2
EB

1 EB

/TEMP ORAKY
/ LA}

/SAVE POINTER TO BOOK

/AC=2

/POINTS TO BUFCUOUNT
/1S BUF ENPTY?

/YES, EREOLK RETURN
/N0, COUNT-1

/POINTS TO BUFTAIL
/15 THIS THE LINK?

/NO

/YES> GET LINK TO NXT BLKe
/UPLATE BUFTAIL

/NOVW RELEASE DL OCK

/FETCH ELEMENT

/BUFTAIL+1 FOR NXT ENTRY
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/=1 7TE

/RN

/EUF FULL

AN kL

EUFFER
RET
BE STOKEL.

/COULD JUST

NN N N N NN

'.JB)

AERETS

EMENT ONTO
/TN FFLECORle RUF FULL
FULL OR

TAD ELIMENT

CIF O

JMS WRUF
BOOK

BUF FULL EETULRN

N OEMAL HETURN

(SRS RSN R

DCA
TAD
DCA
157
EDF
TAD
DCa
CDF
157
157
CLL
TALD
LCa
TAL
Cia
TAD
SMA
JMP
pca
TAD
I1AC
pCa
157
TAD
AND
TAD
czA
JMpP
TAL
JM S
JMP
LCa
TAD
187

LcCa

TAD
DCA

182

WP 3
1 R
WE=1
WE

6203
WERET

7]

WB-1
WB=-1
CML ETL
Wh=1
WE=-2

I WE=-2

I WE-1

WREET
WR=4
WEk-1

WB=-2

I Wp-2
I Wwp-2
C7

M7

CLa
W2

I WR-2
KEQBLXK
WRRET
I Wh=2
1 wB-2
I wB-1
Wp-2
wh=3

I wk-£
WE=-4
Wh

1 WwE

THI TOP
KETURN IS TAKEN

NO Frelk ELUOCKS AVAILAELX.

IS ALSO TAKEN wWHEN THE LAST CHAK
SUCCESSTIVE ATTEMPTS LOSE DATA.

OF A BUFFErOURUE

@71

/STukE IN "DATA

/POINTER TO BOOK BLKs FLI®G
/AC=05 ALSO IF FeCo
/_A,C-’:(?v

FULL

/FLAGS -1 IF LAST ELEMENT
/DATA STORE

/TEXMF URARY

/ "

/PICK UP BOOKPTE

/POINTS TO 'BUFCOUNT'
/AC=2
/POINTS TO "MAXIWUM®
/BUF FULL?

ERE OF
FOR LAST ELEMENT

/YESS»
/FLAG

/PGINTS TO 'BUFHENAL'
/BEUFHEAD+1 GIVES NXT FREE LOC.
/IS THIS THE LINK?

/N0
/YRS, HREQUEST A FI:BEE BLK
/N0 REOOM3 ERRORSAC=9
/UPDLATE FU'BUFHEAL'

/PUT LATA IN BUF
/BUFCOUNT+IL

/B el kTe Il LAST ELEMENT
NURMAL ERT
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/AXILL THE RUFFERE QUEUE g§$721
/THIS UPERATIONs WHICH ¥MAY EE TIME~CONSUMINGs RELEASLEDS
/ALL THE BUFFEREBLKS 10 FiEECORE, ALSO THE 'BOOK' BLKe.

/ TAD (POINTEER TO °*ROUA’

/ CIF @

/ Jris KILLG

/ N ORMAL RETUEN /AC=0

2 /TEVF« LINK
% /POINTS LINK OF THIS EBELK
9] /POINTS IN 'BOOK'

KILLO, 7
DCA KILLE=-1 /S5AVE
EDF
TAD C626:3
DCA KILLET
CLF 0
157 KILLO-1 /POINTS "BUFTAIL'
TAD I KILLQ-1
AND C7770
KILL22>, TAD C7 /POINTS TO LINK
DCA KILLQR-2
TAD 1 KILLQ-2 /GET LINK
DCA KILLQ-3

TAD KILLG=-2 /N0W RELEASE BLK
JMS RELELK
TAD KILLQ-3 /WAS IT LAST BLK OF QUEUE?
sZa
JMP KILLOZ2 /NOs SEARCH NEXT
TAD KILLQ-1 /YESsKILL 'BOOK' T0O
JMS RELBLK
KILLET> 9

JMP I KILLA
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ZEQUTINES TO CONVERT OCTAL NUMBERS O-17
/170 EXESS 4@ STRIPPEL CUOLL

/

/INPIDT OCTAL

/0UTPUT OCTAL

/
/EXAMPLE:DLS -=> 2125
/ @7 --> 2227
/

TAD M1@

SMA

TAD C79

TAD C2032
7% 3ok ok sk ok ok st stk ki stk ok ok ok ok ok ok sk skokok ok Sokok bk
/INPUT OCTAL
/0UTPUT OCTAL
/LEADING ZEEO'S BECOME PACKED SPACES

"/

/

/EXAMPLE2L1S =-=-> 2125
/ BT ==> 0827
TAD M19

sMa
TAD C26:73
TAD C393

/3% sk ok ok sk ok sk sk ok ok sk ok ok ok sk ook ok sk ok sk ok sk ok ok ok ok ok ok ok ok
/INPUT OCTAL
/70UTPUT DECIMAL

/
/EXAYPLE:1S -=-> 2123
/ a7 =-=-> 2p27
/

TAD M12

sMa

TAD Cé66

TAD C2932
/s skeoke ok skok ok ok sk sk ookt ok sk kok efokoslokofok sk okok ok ofek ok
/INPUT OCTAL
/0UTPUT DECIAL
/LEADING ZERO'S RECOME PACKEL SPACES
/
/EXAMPLELS -=-> 21283

/ 27 -=> Quzt
/

TAD Ml2

SMA

TAD C2066

TAD C32

/3% ok ok ok ok ok sk sk ok ke ok kst ot ok ok sk sk sk s sk ok skok ok ok ok
/GENERAL CONSTANTS:

/

Mil%s -10
M12, -12
C30» 3n

C32» 32

C66s 66

CT3s %

Ceu34, 223%
Cenl32, 2632
Celice, 20166
Co01m, 2574
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ZINTERKUPT ROUTINE FOr REALTIVE CLOCK

/

/TIME AND DATE ARE AVAILLABLK INn REGISTERS
/ MIN

/ HOUR

/ DAY

/ M ON TH

/ YEAR

/

/0PTIONAL DAY OF WEEK AVAILLABLE IN KEGISTER
/ DAY W 1=SUNDAY

/ 2=MONDAY

/ ETCe

/

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

/

CLOCK» ISZ TICK

JMP EXIT /RETUREN FROM INTERRUPT
TAD M50 /53 HEETZ

LCA TICK /RESET TICK = =530

1SZ SEC

J¥MP EXIT
TAD M6Y

LCa SEC /EESET SEC = -6

152 MIN

TAD MIN

TAD M62 /760 MINUTRES GONE?

S7.A CLA

JMP EXIT /NO

DCA MIN /YESs RESET MIN =8
I15Z HOUR

TAD HOUkK

TAD M24

SzA CLA /24 HOURS GONE?

JMP EXIT /NO

DCA HOUR /YES>, RESET HOUk = @
157 DAY

TAD DAYV /% ko odok ok oK ok ROk Rk ok ROk KR R
IAC /%¥1F DAY OF WEEK IS
AND C7 /#NO0T IMPORTANT DELETE
SNA /¥*THESE INSTRUCTIONS
1AaC /%

LCA DAY W /3 ok ko ok ok ok ok ok koK ok ok gk ok ook kK
Tap MONTH

TAD MONLST /# OF LAY / #UONTH

DCA TEMP

TAD DAY

TAD I TEMD

sSPA SNA CLA /LAST DAY OF #ONTH?

Jaz EAIT
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I1aC /Y ES

pca LAY /RESET DAY = 1
IS7 MONTH

TAD MONTH

TAD M12

SrAa SNA CLA /ZLAST MONTH OF YEAR?
JMP EXIT

1aC /YRS

LCA MONTH /HESET MONTH = 1

IS7Z YEAXR
TAD YEAR

AND C3

$74 CLA /1S 1T A LEAPYEAR?
JMP NLY /N0 LEAPYEAE

TAD YEAR /YAY BE!

LOOP, CLL
TAD M429
SNL
JMP N422V
S7.4
JMP L OOP
J¥MP NLY-1 /YEAR=MULTIFLE 4700
N4V, TAD C109 /LEAPYEAR
SkAa
JuP N4goV
SzAa CLA
cLa CMea
NLY>» TAD M28 /SET FEB TU 28 0"/ 29 DAYS
DCA MONLST+2
JMP EXIT

/
DECIMAL

MONLSTs MONL ST
-31
-28
-31
-39
=31
-39
- 31
-31
-30
-31
- 34
=31

/

MINS ?

HOUER>» 7}

DAY s (5]

DAY Ys 6 /LAY OF THR WEEXL, OPTIONAL!

MONTHS, D

Y EAT 1973

/
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/GENERAL CONSTANTS

/

M5%, - 5%
Y. 6D - 60
24, -24

M28s -28
M12, -12
MAaA0s =430
Cla0, 100

O0C 1AL
C17, 7
C3» 3
TICK>» 2
SEC>» o

/GENERAL INTERRUPT TERURN
/
EXIT>» CLA CLL

TAD LINK

RAR
TAD ACCU
ION
JMP 1 2
/
TEMP, O
ACCU> 0



LINK, A

/PEINT DATE, WEEKDAY AND TIwbk FROM THE REGISTERS: ¢75
/ MIN /6= 59

/ HOUR /0-23

/ DAY /1-31

/ DAY W /1= 17

/ MONTH /1-12

/ Y EAR

/

/USING THE SUBROUTINES:

/ PRMESG . /PEINT MESSAGE

/ DPRTI1 /DECIMAL PRINT

/ PRINT /STANDARD PEINT ROUTINE
/

PRDATs O

TAD LAYW

TAD DTXTAD

DCA PRTMP

TAD I PRIMP

DCA PEDATI

JMS PRMESG
PRDAT1>0

JMS SPAC

TAD DAY

JMS DPRTI

2

JMS SPAC

TAD MONTH

TAD MTXTAD

DCA PRTMP

TAD 1 PETMP

DCA PRDAT2

JMS PRMESG
PRDATS, ?

JMS SPAC

TAD YEAR

JMS DPRTI1

4

J¥S SPAC

TAD HOUR

JMS DPETI1

2
TAD DOT
JMS PRINT
TAD MIN
J¥S DPRTI

J¥MF 1 PRDAT

PETMP= .

SPAC, B
TAD C240
JMS PEINT
J¥MP 1 S5pPAC
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LOT»

Coudis

/
/

DTXTAD,

/

MTXTAD>

JANS
FER»
MAR>
APFE»
MAY»
JUN»
JUL»
AUG,
SEP>
OCT»
NOU»
DEC»

¥iON»
TUES»
o BLs
THUES
FrIs
SATS
SOUNS

240

DTXTALD

SUN
¥ ON
TUES
WED
THUR
FRI
SAT

¥MTXTAD

JAN
FEP
MAKR
APEK
MAY
JUN
JUL

AUG

SEP
OCT
N OV
DEC

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

PAGE

TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT

"“"JANUARY "
"FEBRUARY "
"MARCH '
"APRIL '
'll‘qAY "
HKJUL\]E (A}
l‘JLjLY "
"*AUGUST "
"“"SEPTEMRER"
"OCTOBER "
"NOREMBEI: "
"DECEMEEE "

"MONDAY "
“"TUESDAY "
"WEDNESDAY"
“"THURSDAY **
"FRIDAY '
"sSaTURDAY "
"SUNDAY '
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/SUBEOUTINE TO UNPACK TSS-8 TIME

/

/CALL: JMS UNPTIM /WITH AC=3
/

/EESULT IN REGISTEKRS:

/ HOUR /(=23

/ MIN /0=59

/ SEC /3=59

/

/THIS ROUTINE ASSUMLES THAT THE SYSTEM CLOCK HATE
/1S 2 SYSTEM TICKS PEN SECOND,
/1F OTHER, CHANGE CONSTANTS AT UNPTHI UP TO UNPILO+Z2
/
/
UNPTIMs O
TAD UNPTAD
TOD /GET TIME OF DAY
TAD UNPTHA
DCA UNPTPH /SET POINTERS
TAD UNPTLA
DCA UNPTPL
TAD UNPTOT
DCA NPTPO
CLa CLL CvA EIL /=3
DCA ONPTCT
UNPTLP»> DCA NP 1INM /CLEAR NUMBLEER
TAD UNPTL
CLI.
TAD 1 UNPTPL
LCA UNPIMP
RAL
TAD UNPTH
TAD 1 UNPTPH
SNL
JMP UNPTND
DCA UNPTH /EESTORE HIGH REMAINDER
TAD UNPTMP
DCA UNPTL /ZRESTONE LOW REMAINDEK
I1SZ UNPTNM /COUNT THIS SUBTHACTION
JMP UNPTLP+1
UNPTNDs CLA

TAD UNPTNM /GET NUMBEER
bCAa I UNPTPO /PUT IN SPECe KLEGISTEF
157 UNPTFH /UPDATE POINTEES

157 UNPTPL
I1SZ UNFTPO

I1SZ UNPTCT /HEADY ?
JMP UNPILP /N0, LOOP
JMP 1 UNPTIM /YESs BXIT1
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UNPTALD, INPTH
UNPTHs. G
UNFTL, O
INPTNMS 2
UNPTCTs @
UNPTMES @
UNP TP Os 0
UNPTOTs HOUK
MIN
SkEC
UNPTPL, @
UNPTPH, 0
UNPTHA» UNPTHI
UNFTLAs UNPTLO
UNPTHI» 7756

1777
TT77
UNPTL O 3303
5520
7754
/
H QU @
v INS 2
SEC» )

/L OW ORDEE POINTEF
/HI  OELEFR POINTEF

/ADDY .

/8DDR
/-# OF
/=& OF
/=# QOF

OF HI ORLEF CONSTANTS
OF LOW OrbDbER CONSTANTS
TICKS/HUOUR=-720E¢ DECe
TICKS/MIN == 1228 DECe
TICKS/SEC =- 21 DEC.
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/SURFOUTINE TO UNPACK TSS=-8 TIME

/
/CALL: JMS UNPTIM /ZWITH AC=U
/
/RESULT IN REGISTERS:
/ HOUR /9=-23
/ MIN /79=59
/ SEC /83=59
/
/THIS ROUTINE WORKS FOR ANY CLOCKEATE
/
/
UNFTIM» @
KCER
c1Aa
DCA UNPTDV /PUT IN DIVISOr LIST
TAD UNPTAD
TOD /GET TlE OF LAY
TAD UNPTDA
DCA UNPTPD
TAD UNPTOT
pcA UNPTPO
TAD M4
DCA UNPTCT
UNPTLFPs DCA UNPTNM /CLEAK NUMEBER

DCA UNPTNM+1
TAD UNPTL
CLL
TAD I UNPTPD
DCA UNPTMP
SNL
CLA CMA
TAD UNPTH
SNL
JMP UNPTND
DCA UNPTH /RESTOME HIGH rE2ATNDRE
TAD UNPTMP
DCA UNPTL /RESTOEE L.OW REMAINDEE
1SZ UNPTNM /COUNT THIS SUBTHACTION
SKP
15Z UNPTNM+1 /H1 OEDEK HESULT
JMP UNPTLP+2
UNPTNDs CLA
TAD UNPTNM+1
DCA UNPTH

TALD UNPTNM /GET UMD En

DCA I UNPTPO /PUT IN SPECe nEGISTLRI
157 UNFTED /ZUPDUATE PUINTEES

1572 UNPTPO

152 UNPTCT /i:RADLY?

JMP UNPTLP /50, LOOP

JMP I UNPTINM /YESs RAIT
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UNPTALs> UNPTH

UNPTNM» @ /LOW  ORDER
@ /H1 GH ORDEK

UNIPTCT» 2

UNPTMP, @

UNPTR 0, 0

UNFTOT, UNPTL

HOUFE
MIN -
SEC
UNFTPD, @ /POINTE> IN DIV LIST
UNPTDAS UNPTDV
/
DECIMAL
/
UNPTDVUs 0
- 3600
- 60
-1
/
OCTAL
/
/
UNPTH, 0O
UNPTL, O
HOUK, %}
MINS 7
SEC» @
/
Ml -4
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/SURKRGUTINE TO UNPACK 1558

/

/UESULT IN

/ DAY

/ MONTH

/ YEAT

/

UNPDATs
DATE
DCA DAY
JMS DATDIV
-564
TAD TIMES
TAD Cl1964
DCA YEAEK
JMS DATDIV
-37
152
TAD

REGISTERS
/1-17
/1-12
/ANY

TIMES
TIMES
DCA MONTH
157 DAY
JMP 1 UNPDAT
/
/5UREOQUTINE DATDIV DEVIDES
/
DATDI V> @

DCA TIMES
ATl CLL
TAD DAY
TAD I DATDIV
SWL
JMP DATD?2
DCA DAY
157 TIMES
JiP DATDI
DATDZ2s CLA CLL
152 DATDIV
JMP I DATDIV
/
TIVES,
C26LC, 260
LAY » 5]
SONTHs, O
YicAi s 3
/
DECIMAL
Cl1964, 1964
ociaLl

LATE

/GRET DATE FEOM TSH
/LEVIDE RY
/564CSUBRTRACT)
/AC=YEAL=-1964 (DLLEC)

/DEVIDE LEST BY 37

/YMONTHS MUST RBE +1

/REMINDER IS DAY S-1

pAY " BY GIVEN NUMBER

/CLEAR DBESULT

/NWIBEE 10 DEVIDE

/NN TO DEVIDE Y
/RBENADY ?

/YRS

/NQ STORE HEST
/COUNT SURTHACTT UN
/SURTRACT WNE'S ¢GOEE
/ZREST 1S 1IN NUME

JEXTT
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/LDECIMAL PR

/

INT WITH VARIABLE

NUMBEE OF DIGITS

/CALL WITH NUMBER TO BE FRINTED IN AC

/AND # OF DIGITS TO EE PRINTL

Jap

/FOLLOWING
/

THE SUBROUTINE CALL.

/CALL: TAD NUMBER
/ JMS DPETI1

/ 2

/

/

DPET1s O
DCAa
LCA
TAD
LCa
157
TAD
pCa
CLAa
DCA
DCa

DPESURs CLL
TAD

DPRPTR» 3
SNL
JMP
DCAa
157
JMP
CLA
TAD
TAD
S7ZA
JMP
TAD
TAD
SPA
JMP
TAD
JMP

DPRDINS IS7
T&D
TAD

LPRPRs JMS

LPRTIN, ISZ
157
JMp
TAD
TAD
JMS
J¥P

/# OF DIGITS 1O BE PRINTED (MAX=4)

DPEREG

DFRD

I DPRTI1
LPRUIG
CPRTI1
DPRINS
DPRPTR

CLL CMA RTL
DPRFAC
DPRDGT

DPRREG

o+l

DPRREG
DPRDGT
DPRSUB

DPRDGT
LPRD
cLa
DPRDIN
DPRFAC
LPRDIG
SNA CLA
DPRTIN
ca4p
DPRPE
DPRD
DPRLGT
C269
PRINT
DPRPTR
DPRFAC
DPRSUB-1
DPRREG
C26a
PRINT

I DPRTI1

/SAVE AC
/CLEAER # OF PRINTED DIGITS
/FETCH FOEMAT

/CORRECT RETURN

/SET POINTER

/-3

/FACTORIZE 4 DIGITS
/CLEAR DIGIT

/SUBTREACT

/NEGATIVE?

/YES

/STORE RESULT OF SUBTRACTION
/NOs STEP UP DIGIT

/GET DIGIT

/PRINT THE DIGIT?
/YESs GO ON

/N O,

/PRINT A SPACE?

/NO
/YES

/FETCH DIGIT
/CONVERT TO ASCII

/STEP UP PUINTER

/FETCH LAST DIGIT
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PP EG, 0
LPEDs 51

LPHFAC, 2
LPREDGT, @
DPRINSs TAD DPEP
/

DRCIMAL
/
DPrP, -1060
=168
-10
/
OC1AL
/

/GENEAL CONSTANTS
/

CebhH, 2608

Cedalns 249



/ OCTAL PRINT HOUTINE WITH LEADING SPACES
/NONSIGNIFICANT ZERO'S BLECOME SPACES

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

/CALL: TAD NUMBER

/ J¥S OCTPRT

/ RETUENS WITH AC=0

/

OCTPRT, 0 .
DCA OCTTMP
TAD M4
DCa OCTCNT
cMA

OCTPRO, LCa OCTF1G
TAD OCTTMP
RAL
RTL
DCa OCTTMP
TAD OCTTMP
RAL
AND C17
157 OCTCNT
JMP ot &
TAD Caez
JMS PRINT

J¥P 1 OCTPRT

SNA

157 OCTF1G
JMP ot 4

TAD ca4p
JMS PRINT
JMP 0CTPEG=~1
TAD caen
JMS PRINT
JMP OCTPR®

OCTTMPs O
OCTCNT, ©
OCTFIG, 72
My -4
C7» 7
Caam, 249
Cze2, 260



/ DLOUERLEL
/

/CALL:

/

/

/

/
DOCTPE»

OCTPR1,

OCTTM1»
OCTTMe»
OCTCNT»
OCTEIG,
A1
C7»
Cedad,
C260,

LELEOT,

WOiD OCTAL PirINT

JMS DOCTPE

HI ORDER PART
L OWORDERPART
REETURN AC=0

CLa

TAD 1

152
LCaA

TAD 1

157
DCA
TAD
DCA
CMA
DCcA
JMS
JMS
JMS
TAD
RAL
AND
1Sz
JMP
TAD
JMS
JMP

SNA
157
JMpP
14D
JMS
JMP

TAD
JMS
JMP

240
269

4l
TAD
FEAL
LCA
T™©wD
AL
DCA

J¥p

1

DOCTPE
DOCTPR
0CTTM1
DOCTPR
DOCTPR
ocr1Me
M1y

OCTCNT

OCTFIG
DELEOT
DRLROT
DRLFOT
0CTT™2

c7
OCTCNT
o+ U
c262
PRINT
DOCTPR

OCTFIG
o+ /)
ca24p
PRINT
OCTPR1-1

caei

PRINT
OCTPIK1

2CT1IME

ocTIME
0CTTH1

OCT il
DRLEOT

FOUTIN B
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/a5CI1

/GENERATES
/TERMINATED WITH CARRIAGE rETUIN, LINE FEED

/
/CALL:
/
/

GENSTRS

GENL TH»
SLENLSTs

GlNNKTs

CLA
JiS GENSTK
RETUBRN C(AC=)
9] /END OF PAETIAL STRING
0 /POINTER
) /TEMPORARY S$10HAGE
TAD GENLST
pcAa GENSTH=-2/INITIALIZE POINTER
TAD GENSTE=2
TAD GENL TH
DCA GENSTR-1
TAD 1 GENSTE-1/GET NEXT CHAERACTEW
DCA GENSTE-1
157 GENSTRE=-2/INCREMENT POINTE®
TAD 1 GENSTR-2
SNA /ENL OF LIST ?
JMP 1 GENSTR /YES
Cla
LCa GENSTH-3/SET UP T0 TEST
TAD GENSTR-1
JvS PRINT
157 GENSTE=-1/CHABACTER +1
TAD GENSTR-1
TAD GENSTR-3
SPA SNA CLA /EQUAL TO POINTED CHARACTRE ?
JMP GENLP
JMP GENSTI+3/YESs GET NEYT CHAKACTE®:
GENNXT-GENLST
332 /77
271 /9
257 /SL.ASH
300 /@
337 /-
215 /=ETURN
212 /LINE FEED
7 /TERMINATOR
301 /A
267 /9
240 /SPACE
272 /3
333 /C
215 R TURN
21 JLINE FERED

STRING GENERATO-
THE 64-CHARACTER ASCII SET IN A STRING
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ZINCEEMENT DOURBLE PRECISION COUNTER ¢ 8 3
/JITH OVEKFLOW KETURN (AFTEI: 1657775216 INCEEMENTS)

/
/CALL: JMS UPINC
/ DPCNTE /ALLEESS OF COUNTER
/ COUNTEER OVENFL OWEL RETUEN (AC=()
/ NOEMAL RETUKRN (AC=2)
/
/ DPCNTEs @ /BE1GH COEDEL PART
/ @ /L 0W OFRDER PoalT
% /TEMPORAYY ALLRESS
DPINC» o=
CLA CLL IAC /SET UP TO GET ADLTIESS OF
TAD 1 DRPINC / LOYW OELEE PART
DCaA DPINC-1
I1sZ 1 DPINC-1
JMp DPINC1 /NO OVEHFL OW
CML
SZL
JMP DPINC+2 /INCHEMIENT HIGH OFDEH PAFRT
SKP /HIGH OLFE PARKT OVERFLOW
LPINCLls IS5Z DFPINC
j Y4 DPINC

JMpP 1 DPIne
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