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DECUS Program Library Write-up DECUS NO. 8-602A

THE PDP8 COOKBOOK
BY
FLOOR ANTHONI

" Medical Biological Laboratory TNO, Rijswijk 2100, The Netherlands

SUBJECT: Subroutine standardisation

INTRODUCTION:

By the beginning of 1972, nearly 14 000 computers of the PDP8
% family have been produced and field-installed. All of them have to
be programmed to fulfill the tasks, dedicated to them.

The small size of most PDP8 configurations has forced most
programmers to program the machine in assembly language. Many
programs have since then found their way to the DECUS P OGRAM
LIBRARY. The typical application-oriented programs, hovever,
were rarely submitted to the LIBRARY, because nobody would ever
be likely to apply for them. The experience, accumulated else-
where, was therefore not available to others.

In programming the PDP8 computer. I have experienced the use-
fulness of program modularity at the assembly level. The basic
modules are, in effect, subroutines that perform a certain
function, and thét have been programmed in sﬁch a way, that they
can be used as '"recipies'" in a cookbook. When these "recipies"

. are being sent to a central editor, and published regularly,
they will accumulate experience into a common module library,
THE PDP8 COOKBOOK, available to others.

This paper proposes a norm for modules, submitted to the

library.



THE SUBROUTINE AND ITS USE

The subroutine jump certainly is the most powerful instruction of
any computer. It enables the programmer to avoid duplication of
code, and to build hierarchical structures of software intelligence,
increasing the semantic power of each free location in core.

Subroutines in hierarchical structures will in general do the
task expected from them, with a minimum of "directions' given
from "above". They can, themselves, set lower level subroutines
to work for them, also with a minimum of directions. These
directions are in general, information, that has to be transferred
down to the subroutine. The subroutine can, on the other ‘hand,
send information back. Subroutines that can be directed to do
many tasks, will, in general need more "instructions" from above.
The programmer has to consider this aspect with great care. The
following remarks on the ways, information can be sent to and
from subroutines may assist him in this respect.

When only one parameter needs to be transferred, use the ACCU-
MULATOR. The LINK can be used as additional YES or NO information,
although it is, in general not frequently used. The use of other
registers, like the MULTIPLIER-QUOTIENT register, must be strongly
dissuaded, because the module will then not be able to run on
many machine configurations.

More information can be transferred as arguments, following the
JMs instruction. This is especially useful for parameters that
can be set at assembly time, or that need not to change very often.
Use the AC for frequently changing information. A common informat-
ion area in page § can also be used. This is especially useful
when those parameters need to be accessed by many modules.

(For example program— and buffer-limits, pointers, etc.). The

main problem of the sharing of the same storage locations, by
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different subroutines, is that extreme care must be exerted when
calling subroutines within those subroutines.

All subroutine modules in the COOKBOOK will be provided
with the storage locations they need, in order to avoid conflicting
use of these locations.

Another way to circumvent such problems is to employ the tech-
niques of reentrant and recursive programming, in which push-
down list structures are being used. This aspect will not be
within the scope of this paper. The concept of creating an in-
formation '"wvector'", that is a limited area in core with all the
information, in order that only the pointer to this "vector"
needs to be transferred, is, however, very useful for tramsfers,

both in and out of the subroutine.

HOW TO PREVENT UNWANTED INTERFERENCE

When using subroutines, that have been used before, the most likely
assembly error is that illegal redefinitions will result from the
duplicate use of symbols. Therefore care must be taken to label
a location. The following conventions are proposéd: use very few
tags. Put all storage locations and other items in front of the
subroutine entry, that needs to have more than 3 characters. All
other tags need to share, at least the first 3 characters of the
subroutine entry.

Those programmers that want to "pack' subroutines into the
least possible space, will find it easy to modify the subroutines

in this respect.

DOCUMENTATION

Simple subroutines need less documentation than the more sophis-

ticated ones. Comments should be inserted, wherever additional
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information is needed. Avoid trivial comments like CLA/CLEAR AC,
but express the general concept and thoughts, as if it were a

flow chart. The documentation must be adequate for the reader

to easily understand how the subroutine works. For more sophisti-
cated routines a flow chart is a must. Each subroutine must have
a compact functional description of not more than one line (52
characters). Then follows a general description of the subroutine
and an example of its use. All program lines and comment lines
should not exceed 52 positions, as assembler output and cross-—
reference numbers must have room to be inserted.

The source tape should be submitted with the tabulations, not
being converted to spaces.

The 1listing should preferably be made with a teletype printer
(teletype type of character), printed with tabs convert:d to
spaces. Use a clean typing head and a new black ribbon, as the
listing will be offset-copied. Drawings and flow-charts should
be drawn with black ink, or taped with special stickers.

For the use of symbols, the reader ié referred to Appendix I.

PROGRAM SUBMISSION -

Submit your program subroutine to

The Editorial Board of
The PDP8 COOK BOOK
¢/o Floor Anthoni,
Medical Biological Laboratory TNO,
139, Lange Kleiweg,
RIJSWIJK (ZH),2100,
The Netherlands.
NOTE! It is of vital importance that errors are reported back to the

authors or the editorial board. Only by doing so one can
achieve the highest reliability of the published subroutines.
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COOKBOOK VOLUME 1 CATALOG LISTED BY NUMBER

001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027

028

Type the characters following the JMS instruction
Teletype type routine with overlap

Type a character chain

Binary to decimal conversion,single prec.no sign
Binary to octal conversion,no sign.fixed field
High speed reader subroutine e
Tabulator routine

Move a block through core

Binary punch with field setting, checksum, leader
PAL message printer
General branch routine
Check AC if octal
Logical operators, AND, OR, NAND, NOR, EXCL.OR,etc.
PS8/0S8 option decoder

Print 2 digits in decimal

Print the PS8/0S8 date

Print the AC as a FOCAL linenumber

Print 4 decimal digits, using routine 015, no sign
Read a decimal number in core

Decimal print, leading blanks, no sign

Print double length decimal, no sign

Octal print, no sign, leading spaces

Double word octal print using 022

Translate TELEX code to ASCII

Translate TELEX code to ASCII

Translate ASCII code to TELEX

Interrupt ASCII output handler with rotating buffer

Device interrupt handler (part of 027)

5
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029

030

031
032
033
034
035
036

037

038

039

Read or write DECtape in both directions

Subroutine to pack a fixed buffer in core (300 chars) into a

fixed output buffer (200 chars) in TSS8 packed format
Pack characters into a buffer in TSS8 format, one by one
As 031, but with a fixed allocated buffer

Unpack TSS8 format packed buffer into an output buffer
Unpack TSS8 format packed buffer, one character at a time
Subroutine to read a 6 character name in core

Search a file name in DN_blocks (Disk monitor)

Search for an unused block in SAM block, and reserve it for

the current file
Search internal file number in.SAM blocks (Disk Monitor)

Subroutine to read or write on disk (TSS8).
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FLOW-CHART conventions

The flow-charts make use of relatively few symbols

O O

-/ COMMENT

START,
LOOP,

Entry, or exit of a program or sub-program,
also used for the inter-connection of
flow—charts on different pages.

A rectangle describes one or more program
steps.

Decision, branching

Subroutine call.
A subroutine may have more than one return
(branching).

Comments appear behind a slash (/).

Used to name program ties in agreement

with the listings.




/Q@l TYPE THE CHARACTERS FOLLOWING THE JMS INSThHe

/TERMINATOR IS A ZhKO.

/

/ JMS TYPTEX

/ 391

/ 3ne

/ 3@3

/ @

/ RETUEN

TYPTEX, @
TAL I TYPTEX
157 TYPTEX
SNA

JMP 1T TYPTLE®

JMS TYPE
JMP TYPTEX+1

/TYPLE "ARC"
VALY
JURY
VALToAL
/TERMINATOR
/4C=0

/GET CHAR.

/ZERO?

/YESs NP TO NEXT

/NGO TYP L

T Preg 002
J

LOCo.



s

/009 TELETYPE TYPE ROUTINE {
TIvike

JINITIALIZES WHEN ENTEREL kO FIRST
/N80T RESTAERTADBLE !

/ .
/ TAL CHARACTREL

/ JusS TYPE

/ HETURN /AC=8

N OP
TYPE.s 5]
JMP o+ 3 /OVERLATIL BY "NOP"
TSF
JMP e=1
TLS
CLa
TAD TYPE-I
LCca TYPER+1
J¥r 1 IYPE
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/043 TYPLE A& CHALACTLL

/7Y THE FIRST ARGUMENT.

/

/ JMS TYPTEX

/ LIST

/ RETURN

/

/

/JLIST, 301

/ 302

/ 303

/ 0
0

TYPTEXs ©
TAD I TYPTEX
DCA TYPTEX-1
157 TYPTEX
Tap I TYPTEX-1
SNA
Juiv 1 TYPTEX
JME TYPE
I1S7Z TYFTEX-1
JMP TYPTEY+4

CHAIN
/TYPE THE CHARACTERS IN THE LIST»

POINTEL Tu
LIST TRERMINATOR =0

/TYPE "ABRC™

/AC=0

JUSEL AS POINTRI
/TYPE TEXYTSTHING
/GRT ARG
/800VE TO USH
/FOF CUREBCT
/GET CHAL

/7, 1007
/Y LRSS
/NO

aAS POTNTRNR
FLTURN

P TURN

/LO0% FOL wEAT1

11



/024 BINARY TO DECIMAL CONVEKEION AND TYPES NO SIGN
/HEOUTINE TO CONVEET A BINARY WORD TO VDECIMAL AND TYPE IT.
/VALILD FOR NUMBERS (-4095¢ NO SIGNe

/1F USkEDL FOR 3 DIGITS: DELETE 603@5-4=-3 LIGIT COUNT.

/

/ TAL WOl

/ JMS PRINTL

/ ERTURN - /AC=0

ccl 6030 /-10pB CONVERSION CONSTANTS
7634 /=100
7166 /=10
T /-1

264 TAL JUSED FOL CONU. CONSTANTS

§
C T~
B O

|

(]
W

Dty @ /UIGIT BCL TO BE TYPERL
CCNTR, 0 /COUNTER
Kk2beo 260 /TO MAXE A CHAH.
/56 Vk AKEA
/JULGITS TO BE TYPLL (=45-35-2) 7774
ZENTEE WITH WORL In AC

PHINTL-2 -
) PRINTL-1 /SET UP COUNT

JCA PEINTL-4 - R
PRINTL=5<—/CLLAK BCL
) ERINTD=6<— |/FETCH CUIIRe CONVe CONSTe
, PRINTL-4 /BY ALLING COUNT TO TAL

.+1 3 .

AE~n

re AP cec +(912,3)

/VALUE - CONSTANT
e 7/ OVERFL OW? L= fo vard actdilise
okl = L /NOs TYPE IT
PEINTD=5 .| ||/YES, NEXT THY
{

o
&

wedif  SvM

o ter  WEGATH

PRINTL-2. [ BAVE REMAMNDeR ~ TREMAIN

PRINTL-5S /BCL
PRINTD-3 /4260

TYPE — thwg

PRINTL-4 / e
PRINTL+4 —— /NEXT DLIGIT

I PRINTD

o

D o SN Iy




/005 BRINARY

/BEOUTINE PRINTS

/

NN NN

TAL
JMS

PRINTE, @

L@@

bt

TO OCTAL CONVEESION AND PRINT

WORL
PRINTH

2 W TURN

CLL

FRINTE-1
PHINTE=-2
PHRINTE=3
PHINTE=1

PRINTH-1
PRINTE=1
PHINTE=4
PRINTE=S5
TYPE

PHINTH&=3
PEINT8+5
I PRINTSH

{o

P

THE AC IN OCTALS

o

NO SIGN.

/AC=t

/U0 SK

/LIGIT COUNTER
/7# OF LIGITS
/TEMP ORARY

/ST UP COUNT

/MASK
/MAKE ASCII

/4 LONE?
/NOT YET 1w G lowr
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/006 HIGH SPEED READER SUBROUTINE

JENTER WJITH AC=@3ROUTINE INITIALIZES HSKeEACH RELNTRY
/AFTE: AN kND-O0F=-TAPE CONLITION C(TIME-O0OUT)

/AHEN STOPPED IN TAFPE MOTION IT SIGNALS TIMEROUT THE
JNEXT ENTHYe THE ROUTINE HAS A BUILT-IN TIMING LOUOP

/THAT TIMES OUT IF THE READER IS NOT SWITCHEL ON»

/OF 1F THE HEADER LOOSES I7TS FLAG BY RUNNING OUT OF TAPLe.
/

/ JME HSKEAD
/ OUT OF TAPL KETURN
/ NOEMAL HETUENs CHAR. In AC
p
%) JUSEL A% TIME-OUT COUNT
HSREEALs O /hNTRY
LCA HSHEAD-1 /SkT UPR COUNT
HSFPFLG, 1 /PLAG SIGNALS TO INIT IbADRER
TAL HSRFLG /THESE TNSTH.CONTRIT:UTE TO LOUP
S7A CLa
JMP e +3 /INIT hEADLER
HSk /8KIP?
JUP e+5 ————  /NOUs COUNT TIvk=UUT
DCA HERFLG . /CLEAL FLAG
616 ~ | /hbAL
157 HSKEAL - [ /L eTUENs CHARK IN AC

JMP 1 HSREAL
187 HELEEAL=17
JMP HSHEFLG

157 HSHEFPLG /SET FLAG TO SIGuAL TIMROUT
Jv»r I HShHEAD /07T KkeTUEN

14



/0@7 TABULATOR ROUTINE

/THE USER HAS TO TaAKLk CAKR Obk:

JINCHEMENTING TARCNT «wITH BACH INCOMING CHARACTRES CLEAKING
/1T WHEN CARRIAGE RETURNe TAR=INTERVAL IS VARTALLL.

/6 JMS 10 TAR JILL ¥MOUE THE TYPING HEAL TO Thio NpXT
/TARJLATOR POSITION.

/

/ CLA

/ JMS TAR

/ RETURN /aC=0

TABCNTs @

-1 /TAR INTLRIIUAL
247 /SPACE
TARS [% /ENTEL wITH AC =0
1AL TARCNT /SURTLACT N TIMES 10 GIve LbevMATvbLER
AL Tap-2
M0
JMP =2
LCA TARBCNT /USEk AS WEGATIVE COUNTRE
1AL Tar-1
JME TYPL — P
1¢7 TARCNT /EPALY ?
JMP =3
JrP I TAR /YRS

15



/O

NONONONRN N N N N N NN NN N NN

MOVESs

ML O0P»

SOEFOUTINL

CAaLLING

Il BEGINABLIESS
THE Sambk ALLRESS, O

IS5 THAN ENLALLELRESSS

JSs

TO widvk A BLOCK

SEAURNCE

THROUGH C Uik

REGINADLREESS
ENLALLRRESS

DESTINATION Ok FIRST
BT dbN

GhEATRR

WORL
/AC=0

ANL ENLALLRESS ARk

FEGINALLRESS

NU MOVE IS PEEFURMED

Ik
THE SAME ALLKBESS,
IS PEERFOF@RL:2

Y OU

BLGINADDEESS AND LESTINATION Alik

A CUMPLETE 8OVE
SHOULL FE LESS STUPIL!

56 (OCTAL)Y CORk LOCATIONS Akk USEDL

@
o
o

4l

TAD
LCa
I1s7
A LD
nca
157
TAL
CMA
TAL
SNA
JinP
LCA
TAD
CIa
TAL
Lca
YA
JriF
IAC
1481
AL
LjCA
E7L
CLL
IAC
LCA
TaL
TAL
vca
TAD
DCAa
AL
TAaD
1072
TAD

1 MOVL
MOUE-1
MUVE

I mOVUk
viOVE=2
M OUVE

“40VE=-2

¥ UVE=-1

¥ OVEET
MOVE=4
MOVE=-1
CLL

T ¥4MO0VL
MUVE=-3

o+ 3
CHL,

¥ OVE- &4
M OVE=-2
A UUE." ?
CMA EAL
MOVE=-1
MOVE=-2
MOVE-3
MOVE-3

I MOVE=2
I MOVE-3
MOVE-2
MOVE=-1
MOVE=-2
MOUE=-3

/GET FREGINADURRSS

/GET ENLALLLESS

/CALCULATE WwORLCUOUNT

/1S 1T POSITIV O 7ZERO?
/YESs NO MOVE NERULEL
/5AVE wURLCOUNT

/CALCULATE MUOVECOUNT

/ANL SAVE

JLINK IS Onv IF MOV TO HIGHER
/SKIP NEXT INSTHUCTIONS

/JLINK IS OFF

/ZFIRST IN ALDEESS IS5 BRGINADDKHESS

Clnk

/58VE INPUTPUINTLRE

/SKIP Ik #MOVE TO LOwWkER COULE
/TO HIGHER COREs INC = =1

/S5AVE INCREMENT

/S5KET OP OUTPUTPOINTLRK

/AND SAVLE

/GET & WORD

/BNL STUkk 1T IN DESTINATION ELOCK

ZINCHEMENT INPUTPOINTERL

16



/
M OVRET,

TAD
DCA
ISZ
JMP

157
JMp

MOVE=-1
MOVE=3
MOUVE-4
MVL O0P

MOVE
I MOVE

ZINCREMENT OUTPUTPOINTEL

/INCREMENT WwORLCOUNT
/ZAGAIN IF NOT ZERO

/SET UP KETURNADDRESS
/RETUEN

17



/009 BINARY PUNCH WITH FIELD SETTING

/THREE SUBKOUTINES TO PUNCH AN AREA OF CORE IN BINARKY
JLOALEKE FORMAT. FIELL SETTINGS AND ORIGIN SETTINGS

/ARE BEING PUNCHED AT EACH ENTRY; CHECASUM IS PUNCHLL

/ dHEN PUNCHK 1S CALLEL.

/THE ROUTINE CAN TAKL DATA FROM A DIFFERENT FIELD.

/1T CAN OPERATE IN ALL FIELDS. SEVERAL USES APPLY:

/1) NOEMAL USEe. THE LATA IS LOCATEL IN THE SAME FIELDL OH
/STRANGE FIELD. ENTER WITH FIELD IN AC; LINK=0

/2y THE CODE IS IN SAME FIELD AS BINPUN, ONLY A DIFFERENT
/FI1ELD SETTING NEEDS TO BE PUNCHEDe ENTEER RINPUN

/WITH FIELD IN AC AND LINK=1l. ,

/3) THE CODE HAS BEEN MOVED IN CORks THE FIRST LOCATION
/1S NOT NECESSAKILY THE ORIGIN. NOW ENTER BINPUN WITH
/AC=FIELL FOE SETTINGs LINK=13; SET ORIGIN UNEQUAL TO
/FIRST LOCATION IF THIS IS ThkUke

/EXAMPLE OF NORMAL USk:

/
/ JMS LEADER /PUNCH LEADEKs CLEAR CHECKSUW
/ CLL
/ TAL (2@1@ /JFILLD 1
/ JMS BINPUN
/ OKIGIN /IN NOREMAL USk=FIKST LOC.
/ FIRST LOC.
/ LAST LOCs
/ JMS PUNCHK /PUNCH CHKSM AND ThAILEK
RINEND, 0 /LAST LOCe. TO PUNCH
' 6201
100
360 /FOR FIELD SETTING
6] /TEMP« STORAGL

BINPUN, @
DCA RBINPUN=-1

S7L /SET UP DF IF LINK=0
JUP BIN3
TAL RINPUN=-1
TAD BINPUN=4 /MAKE CLk
RING, DCA RINS ' :
TAL BINPUN-1 /MAKE FIELD SETTe ANL PUNCH
TAD BINPUN-2 /NOTE! W TELD SETTe NOT IN CHRECKSUM!!
JMS TYPE —_— P o
TAD 1 BINPUN /GET ORIGIN

157 BINPOUN
DCA RINPUN-1

TAD BINPUN-1 /PUNCH OKIGIN .
JMS BINLH JLEFT HALF —
TAL BINPUN-3 /100 FOn ORIGIN

JMS BINCHK

TAD BINPUN-1 /EIGHT HALF ANL PUNCH

AND RBINLH=1

JMS BINCHK

TAD I EBINPUN /SET UP FPOINTEER
DCA BINPUN-=1

1572 BINPUN

TAD 1T RINPUN /GET END
DCA BINEND
BINZ» CDF 0 /0OVERELAID BY CDF STRANGE FIEBLD
TAD 1 BINPUN-1 /GET DATA
JMS BINLH /PUNCH LEFT HALF

18



JMS BINCHW
TAaD
AND
JMs
TAD
cIA
CLL
TaD
157
SNL
JMP
RIF
TAD BINPUN=-4
DCA o+1

CLF @

1SZ BINPUN
JMP I BINFUN
SPA CLA

BINLH-1
RINCHK
RINEND

RINPUN-1
BINPUN-1
CLA
RIN2+1

LEFT HALF OFf
77
A

RTR
ETH
RTR
AND
JMP

/GrT

RINLH>

BRINLH=1
I BINLH

THE
4]

FINCHK,
vca
1AL
TAaD
LCA
TAL
JMS
JMP I

/UPLATH CHECKSUwM,

S

HINLH
BIWNLH
PINCHK-1
BINCHK=1
BINLH
TYPE
BINCHK

/PUNCH 182(8) LEADEL
200
Al

TAL
Cla
LCA
TAD
JMS
157
JMP
JMP

L EA LR
RINPUN=3

BINCHK-1
LbALkR=1
TYPL
BINCHK=-1
«=3

I LEALER

I BINFPUN-

1 /PUNCH RIGHT HALF

/bND REACHEL?

/NQs TAKE NEXT LATA
/YES, KESTORLE Lb

/0VEELATD

THE AC

ANL PUNCH FLAMEL
/CHECKSUM
ZENTREN WITH 6 RBIT FhAME IN AC
/USk PINLH TEMPUBARILY

/UPLe CHKSM

OR THAILEh HOLES; CLEAE CHRCLSUM

/USE CHKSM AS NpG CUUNT

/I EADY ?
/NO
/YRS

/PUNCH CHECKSUM; PUNCH THRAILLERS CLEAR CHECASUM

PUNCHK, @
TAD
JMS
JMS
TAD
AND
JM S
JMS
JMP

BINCHK=-1
BINLH
TYPE
BINCHK=1
BINLH=1
TYPLE
LEADER

‘T PUNCHK

/GET CHECKSUM

/CLEARS CHECKSUM
19
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/717 PAL MESSAGE PRHINTLER ,
JPEINTS A MESSAGE CODLED WITH THE PAL PSEULO-0P

1=

ol

/°TEXT'e PAL3 ANL PALY CUMPATIBLE

/
JM S

/
/
/ RET
/
/MESG> TEX

77
=40
240
100
)
NG
PEMESGs 0
< _CMA
TAD
pca
187
PRM1 » cMA
DCA
152
TAD
RTR
kTR
RTE
PEM2, AND
SNA
JMP
TAD
SPA
TAaD
TAD
JMS
157
JMP
TAD
JMP

PRMESG
MESG
UEN /AC=0

T 'ABC&2"' /COLED AS 0102303705 6200

i
- N

I PRMESG
PRMESG-1
PRMESG

PRMESG=2
PRMESG-1
I PRMESG-1

PRMESG-6

1 PRMESG
FPEMESG-5

PRMESG=3
PRMESG=-4
PRINT
PRMESG-2
PRM1

I PRMESG-1
PRM2

/MASK
/TO TEST

/TO MAKE ASCII
/TO MAKE ASCII
/PACKSWITCH @=LEFT; 7777=R

/PUOINTER

/¥ 0K RKRETURN

/PACKSW=RIGHT

/NEXT WORDU

/JFETCH aND ROTATE 6

/MASK 6 BITS

/7 EKO ENDS THE LIST

/<L) ?

/YRS ASCII 301=-337
/N0, ASCII 240=-2717

/LT Or RIGHT?

/LEFT
/JREIGHT

20
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/711 GENEFAL BRANCH EOUTINE

/JBPREANCH FOUTINE FEANCHES ACCURDING TO THE CONTENTS
/0F THE AC> COMPAREL TO BACH IThM OF A LIST.
/EXIT FROM BRANCH IS ALWAYS WITH AC=0
/
/ TAD AC
/ JMS BHANCH
/ LIST-1
/ RETURN IF NOT IN LIST (AC=0)
’ .
/LIST, 212
/ L¥ /IF "CHAR"=212,PROGEAM JUMPS TO
/ 215
/ Cls BTC3 ETCoosesns
/ 7] /0 1S LIST TERHMINATOR!!TILY
0 /AC
0 /BEANCH PUINTER
ERANCH, 0 HENTLE WITH ARGUYMENT IN “"CHAK"
LCA BEANCH-2
TAL I BIANCH
1587 BLKANCH
LCA BEANCH-1 ZINIT POINTER
BRANC> 157 BHANCH-1
TAL I BHANCH-1  /ZFETCH BLEMENT Fhv LIST
SNA /ENL OF LIST?
_JuP I BRANCH = /YRS “_
TAL BEANCH=-2
187 DPrHANCH-1 =
$248 CLA
JMP RIANC /NOs TiY SEXT

TAL I RHANCH=1 /Yp%s GO TO IT
LCA BRANCH
JMP I ERANCH

21

IUL}" e



24 ﬁl%4z¢vuaktfvﬁé:2 ﬁ =N

/4192 CHECKX 1k 0OCTAL

JUODTINE CHECKS WHETHEX THE AC IS AN OCTAL LIuIT.
/ i
/ 160 CHAEACTEY — 50

/ JMS OCTCHK

/ NOT GUTAL FRETURN /AC=0
/ OCTAL LETURN /aC=0

14
-ehm
OCTCHK, @
TAD UCTCHA-1
SMA
J¥P 0CTR2
1AL OCTCHX=-~
SPA CLA
JMEP T OCTCHK
157 OCTCHK
0CT?2» CLA
Jir 1T UCTCHK

22



/WIB LOGICAL OPERATORS 0N TWO NUMBREES
JTHE vRSULT Op LOGICAL OPLLEATIONS IS IN THE AC.

/ANL (MASKING A 1o1e
/ B 1100
/ O LA 1669
Tals A
ANL B

i

/INCLUSIVE OF A 121G

/EETS SITS B OIN A B 1100 o B 1’ / o

/ LA = 1110
AL A
Ciin
AND B
TAD A

1310
11604

(1

/CLEAL: PITS I IN A

NN
| >

TAD B
AND 8

/N OF A 1alw
/ : [F116o
/ = ol .
1AL A dee. Rowacwsn
cin b2 pr3
LCa Tk
TAL P
CMn
ANnL TeM —

1910
1180
/ = @111

AL A

anp n

CwiA

/NANLD

;o

~
-
8]

/EXCLUSTVE OF a4 1116

/ . Bo11eo

/ = 1110
1AL A | Vet 2 pi3
ANL B -
Can
LA ThM
AL A
ANL TV

T
See Koy o

S,

LD

TAL B /
AnL Thw

23

.



/A4 BEE=-0S/
/CHECKS THE

#% UPTION LRCODER

OPTION»

SPECIFIELD IN THL AC ANL CAUSLS

/0 HETUINs DEPENUING ON wWHETHER THE OPTIUN HAS BEheN

/SET
/OPTIUNS IN
/

/1643 A B C

Qg# FESTLE

U EF G HI
T

/7644 N OP QIS

/7645 Y Z U4
/
TOL

JMS

NN N NN

OPTM1 » TT07
=14
7642
@
Teur

OPTIONs @
pCA
TAL
LCA
AL
AL
157
sMa
JvpP
TAD
DCA
CLL
HAL
1587
JMp
CDF
AND
CDF
570
157
JMP

1 & 3 4

(16
OPTION

OPTION NOT

OPTION=2
UPTION=-3
OPTION=-1
OPTION=-2

OPTIUON=-4-

OPTION=1

7.0

=3

UP T 1
OPTIUN=-2
CML

UPTION=2

-
o =2

19

I OPTIUN-1

4

cLAa
OPTION

I OPTION

5 6

{

\

IN FPIELD 1 LOC 7643-7645 @

J K L ASCII 301-314
vV ow X ASCIT 315-330
78 9 ASCIT 331,332,260-211

/JCHECK OPTION 16 (ND

SET HETURN/AC=2
OPTION SET REETURN /AC=0

/=12C10)

/POINTEE

/TENMP. STOKAGR

/COUNTEL, ALSUO PUINTRL
ZENTERI WITH POSITION IN AC

/RESTOLE COUNTEH

/SUBTEACT 12 TO kFIND wObtb

/FOR L AND X

/SAVE HEMAINDES wmJLUuLU 12

/6ND HOTATE ONE FRIT INTOU FOSTTTIUN
/50TATE FUOIRTHERL

/ANL WITH OPT wORD FILRLL 1

ZIN CASE IT HAL BbkN SET

24



/015 PEINT TWO LIGITS IN DECIMAL
/THE VALUE OF THE AC IS PRINTED IN TWO DIGITS
/CORKECTLY IF < 99(UkCIMALD.

/
/ TAL (VALUE
/ JMS PENTR2
/ FRTURN /AC=0
260 /T0O MAKE ASCII
-12 /1% DECIMAL
o) /TEMP STORAGLE
@ /COUNTER
PRNT2, 78
LCA PRNTZ2-2 ,
TAD PRNTZ2-2 /THY SUBTRACT 1©® UNTIL OVFLO
TAD PENTE2-3
spa
JMP «+3
I1SZ PRENTZ2-1 /SUBTEACT FURTHER
JMP PENTZ2+1
CLA
TAD PRNT2-1 /PERINT HIGH ORLEFR LIGIT

TALD PRNT2-4

JMS PRINT

TAL PLENT2-Z

TAD PRENT2=4

JMS PHINT - ‘

LCA PhaTZ2-1 /LESET COUNTER
JMP I PRENT2

Lot | 7
V@w Z
oty

2]
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/016 PRINT THE PS58-0S8 LATE
avT/y7/72

/THE DATE IS PRINTLD AS:
/THE =OUTINE MAKLS

/DECIMALS.

/DATE IN 0S8 IS

/
/7666
/
/
/

DATM,

DATES

MMMMDDLDLYYY /M=MONTHs D=LAY> Y=YLAR

JMS

DATE

HETURN

7
17
37
257
106
7

T666

[
CDF
TAD
CLF

DCA

TAD
CLL
RTL
RAL

AND
TAL
TALD
HTH
RAK

AN L

JME
TAD
JM S
TAD
AN
TAD
Jil S
JMP

10
I DATE-1

LATE-2
DATE-2
HWTL

DATM+ 1
PrNnTe
LATE=4
PHINT
LATE=2

DATM+2
PENTZ
DATE-4
PRINT
LATE=-2
DA TM
DATE=3
PENT2

I DATE

USE OF PRNTZ»
KEQUIKES ROUTINES PENT2 AND PHINT.
STORKED IN LOC

/AC={)

/MASKS

~ /SLASH

/79 Yh
/5T ORA
/DATE

/PICK

/SHIEFT

/AND (

/PHINT

/SLASH

/NUW THLR YEAR

/+ 70

T666s

ARS
Gk

LOC. IN 0S8

FILKLD

TH E LATER

MONTH

17

SLAaSH

26
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/17 PRINT
/THE VALUE OF THE AC IS PRINTED AS IN FOCAL:11.35
/X¥eYY STORED AS FOLLUWS: XXXXXYYYYYYY IN 1 WOLL.
/IF YYYYYYY>99 STRANGE DIGITS OCCUR AS IN FOCAL.

/RENUIRES

/
/
/
/

PENTFM,

PENTEFS»

TAD
JMS

THL AC AS A

VAL UE
PRENTEF

RETURN

37
177
256
6

4]

.LCA

TA LD
CLL
TL
BTL
AN L
JMS
TAD
JMS
TAL
aND
Jv S
JMP

PENTEF=1
PENTEF=1
RTL

PRENTEX
PENTZ
PENTF-2
PRINT
PRNTE=1
PN TR+
PENTEZ
I PrNTE

rUOCAL LINENUMBER

ROUTINES PRNTZ2 AND PRINT.

/AC=0
/MASKS

/PERI QLo
/STOKRAGL
/ISOLATE ANL PRINT HIGH ObhLbki

/JAND (37

/804 LOW4 ORLEER

27



/016 PRINT 4 LECIMAL LIGITS USING KOUTINE PHRNT2
/THE CONTENT OF THE AC IS DLIVIDLD BY 100C10)
/GEIVING TwO LOW OiLkr DIGITS AND 2 HIGH Uiibkie
JUTHESE AFRL PRINTELD EY PRNTZ.

/

/ TaD VALUK

/ JMS PRWNTZ

/ FETUNN /AC=0
7634 /=100C12)
@ /STORAGE AND LOW ORDEER
& /H1IGH OIDER COUNTRK

PENT4, %
LCA PENT4=2

CLL

TAD PENT4-2 /TRY TO SUBTEACT 169» UNTIL
TALD PrNT4=3

SNL

JMP «+3

187 PuNT4=1
JMP PENT4+1

Cl.A

Tab PRENT4-1 /PRINT HIGH OhDLR DIGITS
JME PRNTE
TADL PRNT4=-2 /PRINT LOW OHDEER LIGITS
Js PENT? ;
pChA PRNT4-1 /JEESET COUNTERE

JMP 1 PhNTA4A

28
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- S
Curacy W Vet

52 ;ﬁié

/019 SUBKOUTINE BEADS A DECIMAL NUMBER FLOM SREYED

/RUBOUT REMOVUES NUMBEE

/
/
/CALL

:JMS DRCINP

/ EETUBN WITH

/

/

LECINPs @
CLA
Dca
JMS
TAD
Jus
TAD
TAD
5NA
JMP
TAD
TAL
SPA
JMP
TA L
SMA
JMp
TAL
CLL
DCA
™AL
RTL
TaL
TaL
TAL
vCa
JMP

/

DECOUT» CLA
TAD
JMP

/

/VARKIARLES

/

DECNUMs

DECTMP, @

DECN UM
READ
CHAK
PRINT
CHAE
M377
CLA
DECINP+1
CHAR

M2 ot

DECOUT
M1e
CLA
LkCOUT
DECNUYM
AL
DECTUP
LECTMP

DECTHP
CHAF

M2 60
LECNIIM
DECTINP+3

LeCN UM
I DECINP

/

/GENERAL. CONSTANTS
M12s -12

M260, =260

M377> -377

COMPLETELY

NUMBER BINARY IN AC

/CLEAR REGISTLE
/BEEAD CHAR FROM KEYBOAIKD

/PHRINT THAT CHAR
/GET CHARACTER
/15 IT RUBOUT?

/YES REAL ALL OVEE AGAIN
/NO

/CHeR>=2607
/N0Os CHARACTHRE
/YES
/CHAFR<R2727
/NOs CHAK IS DELIMETER
/YRS, CHAR IS FIGULLE

IS DELIMETEH

/NUME e %2

/NUMERE
/NUMF*E+NUMB*2=NUME* 1
/0D LAST FIGQURL

/UKCIMAL NUMELER

/EXIT
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/020 DECIMAL PRINT ROUTINL,
/PRINTS AC DECIMAL IN 4 DIGITS
/MAY NUMBER = 4095 DECIMAL
/SKIPS LEADING ZEKO'S

/
LPRHT> €]
LCA DPREEG /56VE AC IN PRINTHEREG.
TaD LFRINS /GET INSTRUCTION
pCA LPRPTP /PUT INSTE. 0N POINTRE
TAD M4
DCA DPRFAC /74 DIGITS
DCA LPRFL /CLEATL PEHINT # FLAG
DCA LPHFIG /CLEAR LIGIT
LPESUBs CLL
TAL LPRERG /PICK UP SAVEL AC
LPEP TP, TAD DPRTEN /SUBTHACT POWER OF TEN
SNL /REMAINDER POSITIVRE?
JVP et 4 /N0s FPrINT DIGIT
pca LPREEG /YRS, SAVE REMAINLE)
187 DPKEIG /DTGIT:=LIGI T+
JMP DPHSUR /REPEAT SURBRTREACTION
CLA CLL '
TAL DPRFIG /GET DIGIT
SNA /f ZREO?
JmP? DPKRZEOC /YRS
LPRIN, TAL C260 /N0s> CONVEET TO ASCII
JUS PEINT e
184 DPRFL /YOKE NOT EDUAL @
LPEIN1>IS7 LPRPTP /A0LIEY INSTH ON LPRPTP
187 LPKEFAC /PRINTEL 4 LIGITS?
JMP LPRSUEBE-1 /N0Os PHINT NEXT LIGIT
JMP 1T LPhT /Y rSs BRETURN
/

LP1:ZF0s, TAD LPRFL
SZa CLA
JMP DPIIN
JMP DPIHINI

/

LPREEEGs D

DPEML, O

LPRINS, TAD DPRTEN

DPRFAC, &

LEREFIGs @

DPFHTENSs 6639 /=160 - ,
76324 /=100 A | Mg e
176¢ /=16 ‘ o
7777 /=1

/

/GENLEAL CONSTANTS

Yidls =4

ca60,s 260
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/0nel
/

/CNALLLY JiS

/ A0ST
/ LAt

/ NUdR R
/ Ak TUbN
/
/
L

LG, o

rrrrrr

SUBROUTINLE T0 ¥

DUECP
SIGNIFICANT
SIGNIFICANT PAKT

UF DIGITS

I LLECPL
DL

DLFD
LLnCP

I DDLCrR
LLw+1
LLCPL

I LUECHE
LD G
LheCro
LLATEL
LurE 1L
LA TIPH
LIFTPEH
1
LINEFAC
LpIGIT

Lb¥+1
I DLPIPL
LixE+1

LY
T LD T

ot 4
LK

LLIGIT
LLSUT

I LLPTPL

LK+ 1
DL+
LLIGIT

DLPDLIN
pL™D
CLA
DLPLIN

LDNFAC
cLa
DLPUIN
pLNkEAC
LDNDI G
CLA
DLUPTIN
Caap
DUFPI,

DOUBLE LENGTH LECILVAL

PART

TO BRI VFyINTREL C <=8

/FLTCH MUST SIunIrleant 2nid
/SAVL
/CLE NUMBe OF PRINTw LIGITS

/FETCH LeAST STGNIFICANT ol

/EAVE
ZBETCH b OHMAT

ZCULEECT RETURN

/ALDLESS 1H=-FPOWk
/B 0TI Ter 16=P 0wl
/ALLELSS 1U=-FUWk:.
/POINTEE 1W-POWEE

L,uw
LUy
HIGH

HIGH

/JEACTORISEKE & LIGITS
/CLEeAn LBIGIT

/L STGNIFIC PART UF NU4ise
/L0W PART FACTOL
/8108 b

/0VERFLOW IN NAC

/i STGNIFIC PALT OF
/I GH O FACT UK
ZRBSULT NLEGATI v ?
/YRS

/5TOrE RESUOLT OF SURTHACTION
/NUs STEY UFP DIGIT

/S50UBTHACT 2=-LENGTH AGHIN
/CLEAE REFORE CORFECTION
/12=-PUWER LOW

ZAINUS

/CORERLECT LAST SUBRTRACTION
/5TOHE

/GrT DLIGIT

/=07

/N O

N e

/ALEEADY PRINTEL?
/YES

/0LL LI#b0= 272
/Y S

/NEGATIVE VAL UL
/POSITIVE VALUL
/SPACLE?

/YIS
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LEPLINS 167 LLPD

Tap Cred /CONVEET TO ASCII
LDFPLis J¥S PRINT /PREINTIDIGIT
DLPTIN, 1SZ2 LLPTPL STEP U POINTEE LOW

187 LDPTPH /STEP UP POINTER HIGH

1574 LLNFAC /READY FACTORIZL?

JuP LDLSUE-1 /NUs NEXT DIGIT

TalL LLPU

Cla

TAL LLNDIG
spAa SNA CLA
JmP e+ 3

TAal) DDNLTG
DCA DLLPD

CLL

JMP 1 DLECPR JEXITs> END PUNCHOUT hHOUTINL
/ .
/

/JCONSTANTS PUNCH OUT ROUTINE
LDATPL, DLTPL

LDATEHs DDTPH

DLPTPLs

LLPTPH, @

L s i)

)
LINFAC, @
LLIGITs &
LR L4600

6700

VARSY AN

43649

6037

7634

1166

T
DLTPHS 3166

7413

7747

T775

7777

777177

1777

7777
DDLE L 1]
CDNLIG, 9

/

/GENERAL CONSTANTS
Filfs =10

CRuais 244

Ceois 260
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/722 OCTAL FRINT ROUTINE
/NONSIGNIFICANT ZERO'S RBECOME SPACES

/
/ cLa ‘
/ DCA OCTFIG /CLEAR FLAG FIGURE PRINTRD
/ DCa OCTSPC /CLEAR SPACE-COUNTLE
/ TaD NUMBER
/CALL e JdmS OCTPET / WITH NUMBER IN AC
/ RETURN AC=0 /1F NUMBEE=0»
/0CTSPC=45 = # OF SPACES TO PRINT
/ IF NUMRER 1S ZERQGs OCTSPC=4 IS #SPACES TO PHINT
/
OCTPRETs 0
RAL /ROTATE IN LINK
pca OCTTMP /TeEMPs STORAGE
TAD M4 /74 QCTALDES

LcA OCTCNT
OC1PKE, TAD OCTTMP

AL

LTL

pca OCTTMP /STORE RESULT

TAD OCTTMP /GET IT BACK

AND C7 /MASK OCTALL

SNA CLA /ZERO 7

JuP OCT7 ER /YRS

TAD OCTSPC /N0, SPACES TO PRINT?
SNA

JMP OCTN UM /N0, GO PRINT FIGURL
Cla /YES, SET COUNTER

DCA OCTSPC
TAL CRaw

JitS PRINT /PrINT THE SPACES T

157 0OCTSPRC
JMP L] "3
OCTNUMs CLA IAC /SET FLAG FIGe PRINTRL
DCA OCTFIG :
T4l OCTTYP
aND C7

OCTOPL, TAL C26M /MAKE THR FIGURE
JMs PEINT
UCTPE1s I57 OCTCNT /READY ?
JMP OCTPR® /N O
Jup I OCTPRT /YESs EXIT
/
0CTZ kR, TADL OCTFIG
s7a CLA /F1GUKES PRINTRELDL 7
JMP OCTOPR /YES,PRINT THIS ZERO TOO
157 OCTEPC /NO COUNT AS SPACL

JviPp OCTPRI
/
OCTTMP, ¢
OCTCNT» @
OCTSPC, @
OCTFIG,@
Midls -4
C7s 7
ca4ats 246
caeis 260 33



/0023 DOUBLE WORLD OCTAL PHINT ROUTINL

/USES FOUTINE OCTPRE
/CALLING:JMS DOCTPE
/HIGH ORDER NUMRER
/L.0W ORDER NUMBER
/RETURN AC=0
/
DOCTPRs @
CLA
pcA OCTFIG
pcaA OCTSPC
TAD I DOCTPE
1587 LOCTPE
JMS OCTPRT
TADL I DOCTPR
1587 DOCTRRE
JMS OCTPET
TAD OCTSPC
CIa
SNA
JMP 1 DOCTPR
1AC
DCA OCTEPC
TAD Ce4ac
J¥S PRINT
187 OCTSrC
JMP =3
TAL C260
JMS PRINT

J¥p 1 DOCTP)

/CLEAR FLAG FIGUEE PRINTLLD
/CLEAR SPACL-COUNTER
/HIGH ORDER PART

/PIINT UCTAL
/LOWN UxDER PART

/PRINT QCTAL ~
/sraces T0 PRIT?
/NUs EXIT

YRS, vUMBREE 1S ARV
/PLINT SPACES

JANL

/EEIT



/004 SUBROUTINE TRANSLATES TELREX TO ASCII
/
/CALL tJ%S TLxAS WITH TELEX CHAEACTER IN AC

/ RETULN CHARACTHEY IS SHIFT
/ IETURN WITH ASCII CHARACTER Iwn AC
y .

/JHO TS THANSLATLL AS &
/7?7 1S THRANSLATAD AS *
/RRLI, 1S THANSLATELDL AS 5

/
TLYAS, “
ANL C37 /MasK 5 EBITS
pcAa  TLX Twy /TEMP . STORAGH
TAD TLXTMP
SNA
Jwp  TLXO0UuT /BLANK
TAD M2
SNA
JYMP TL¥CE /CARRIAGE RETUEN
TAL M6
SNA
JVMP  TLXNL /NEW LINE
TAL ™M23
SNA
JMpr 1LY SY1 /I GURESHIFT
TAL M4
SNA CLA
JMP TLXSwi2 JLETTELSHIFT
TAD TL¥YTME /GET CHARACTER AGHIN
TAL TLXLA /A0L LISTADDRERSS
pCA TLXTuwP /TEMP STORAGL
TAL TLXSW /VHICH SIbk?
$7z4a CLa :
JMP TLXERGT /EIGHT SILK
TAD I TLXTMP /GET ASCIT 6 LI
hTH
RTH
HTR
TLXMSS ANL CT7 /MASK 6 EIT
TAD vida@
SPA
TAL Cloan /CHAK< A0 : 3p@<=CHAR<=3237
TAL C240 /CHAR> 40 s 24 <=CHAR<=2T77
TLXO0UTs 187 TLXAS /N ORMAL RETURN
JMlP I TLXAS
/

TLXRGT> TAD I TLXTMP
JMP TLXMS

/

TLXSW1s, IAC

TLXSWA, DCA TLXSW /REMEMBER WICH SHIPFT
JMP I TLX¥AS /HETURN SHIEFT

/

TLXClis AL Calbs
JMP TL2O0UT

TL¥NL> TAD Cc2lz2
JMP TLXOUT

/

TL¥XLASs TLXLST

TLXLST, &
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2465

C37> 37
1771
440
1436
1654
1556

MAG =40
1451
2064
M735
1170
20650
B372
2675
mS563
3253
paTd
H252
23477
3166
(1633
37
n155
27€2
1273

Craom, 1@72
2567
2161
1350

/

AIUNTFTARLES

/

TLXTHUPs &

TLX LW, @

/T

/0
/5TACL
/H
/N
/o

/L
/F
/G
/1
/P
/C
/V
o
/7
/D
/R
/S
/Y
/F
/X
/0
/W
/dJ

/i)
/0
/K

/

AGENERAL CONSTANTS
MEs -2

s - 4

M6 -6

M23s -23

C77s 7T

celes 21e
celbs 215
C240, 249

Qe I °

+ WU e

* o
1l
R

PR
1l

36



/025 SURLOUTINEG TO

/
/CALL:
/

/

/
TL.XAS1,

/
TLEL SH,

TLXFSEHS

/
/
TLFLST,

TLSH,

JMS
RETU

TL*AS1
BN IF

RETURN

g

AND
DCA
TAD
TAD
SNA
JMP
TAD
SNA
JMP
TAD
TaL
TAL
DCA
TAD
157

JVr

TayL
Lca

JMP

o+ 1
DA
lll.)
Ae1s
l'(;‘
Vs
B
(2]

»

"
o

pelo
l!)
"l_‘
olatots
"y
lQE\

ile
°

'l_—_
Il3
”+
G265
"o
iV 8
e
I TG
ll/
LR .
"o
o7
0
"‘7
"y

TLX37
TLX TP
TLX TMP
TLXM37

TLXL SH
C4

CLa
TL¥FSH
TLX TMP
TLXSH
TLXLST
TLY Tl

THANSLATE TELEX CHAR TO ASCII

SHIFT CHAHRACTLEN

/STORE
JLETTERSHIFT?
/YBSs, SET SHIFT

/FIGURESHIFT?
/YES> CLEAR SHIFT

I TLXTMP

TLXAS]
I TL¥A

TLX a0

TLXSH
I TL¥A

/L

Sl

S1

F

/iU

/12

ELL
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TLX 495

TL®37s

TLXH37s

'V(

FA5g]
(AR
lI'I‘
GelY /C:.
n(‘)

v /5PACE
IIH

'lN

".")
hele /b
"L

e

‘|I

IIF:

(A}

ll'\/T

.'lb.

Ii'/.:
"L‘
HE
ne
"y
"F
"

LATRY
"y
-3y

/VUARINARLES

/

TLXE TV 0

/

ZRENEEAL CONSETANTYE

/
C4as

4
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/706 LOUTINE TO THANSLATE ASCIT TO TELEX
/CALL :JMS ASTLY
/ ETORN
' / '
/JREFOFE FIRST CALL INITIALIZE ASTSFT:=4 ANL
/PRINT A LETTELSHINT
/
/NOT EXISTING CEARACTERS ARL PRINTEL AS LA
/0L TMOLE 1S TRANSLATEL AS FIGUERSHIFT
JEUEOUT 1S TRANSLATEL AS LETTERESHIFT
/
ASTLX 7
Lca ASTTHP /ThMP e STURA GL
TaD ASTTMP
ANL CT77 /MAke 6 EIT
SNA

JUP ASTOUT+HR /ELANA=FLANK
1AL ASTLA /LISTADLILSES
DCA ASTHLE /LTSTOLLEESS + 6-RBIT CHAR
TAL ASTTHPR
TOL 43600
smA CLA
JMP ASTRIG JCHAK>=30053 KIGHT HALE OF LIST
TAL I ASTHLP JCHAL.< 33 Lk T HALE OpF LIST
BIn :
PTh
L TR
P
ASTRIG, Tal I ASTHLE
LCA ASTTHP /TR e 571014 Gh
TAL ASTTHME
ANL C17
S8 A
JHMP ASTOUT+Y /30T BEXISTING TN TELAEX:RLANA
ANL Cal /GET SHIFT RIT
€74 CLA JWHICH SHBIFT
JMP ASTSHE /H5UST Fh FIGURES
TAL ASTSKFT /ST Bk LETTELS
azn CLA /1S IT LTTELS?
J¥P ASTOUT /YES>PHRINT CH&
CLA CLL IAC RTL /+4380s MAKE AND PLINT
ASTPSHs LICA ASTSET
TAD ASTEFT
Tab C33 /MBKe SHIFT
JNS PRINT /PEINT
ASTOJTs TAL ASTTWMP
ANL C37 /NASK 5 RITS
JVS PRINT /PEINT
JMP I ASTLY JEXIT
/
ASTSHE, TAD ASTSET , /MUST BE FIGURES
SNA CLa /18 17T FIGURRES?
J¥i asTOoUT /YES, PRINT CHAL
JMP ASTPSH /NOs MAKE ANL PRINT

ASTLAS ASTLST

ASTLET, Q0@ /@
P03 /0
Pue3 /B
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ael 6
Goen
6220
PH26
7213
DEes
Gl a
1232
N36
11
GaaT
A6
Ao 3
a1 5
NAn35
Bo12
wHea
Apal
QB34
we1T

G146
crep
DEno

Yavad
SOBE
5200
4108
6502
7400
5407
4330
5607
191GX0NG
DD

/C

/D
/qHO, L
/F
/BELLs, G
/H

/1

/NLs J
/K

/L
/Clis ™M
/N

/0

/P

/0

/B

/5

/T

/1

rav

/W

/%

/Y

/7,

/C

/ N\

/1

/1t

VG
/57ACHE

/IV

/%
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5773 /=5
Rarul] />
6337 /7

/

/VARTARL LS

/

ASTSFTs ¢
ASTTMP» &

ASTHLPs ¢

/ .

/GENEEAL CONSTANTS
/

C33> 33
C37> 37
Cams 40
C77s 77
M309, =340

ALTMOL=FI GSHIFT

BUBOUT=LETTEESHIFT
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/927 INTERRUPT OUTPUT HAWLLER

/Jd1TH BEAD-TAIL

/£
/ZINITIALIZE

/
/
/CHALACTREER
/

/CALL

COUPLED RUFF I

ONCE RUFIPT:=BUFOPT:=RUFFEE
/ BUFIBO: =@

HANDL ER

s JMS BUFINP

/ KETURN AC=0

/

/

FUFINP, O
DCA
TAD
SNA
JMP
TAD
c1Aa
TAD
SNA
Jmy
Ta D
LCA
1.57
TAD
SNA

BUFFPUT,

6046

I1AC
DCA
TAD
TAD
sz.6
JMP
TAD
ncA
1AC
Lca

JiP

RUF TMP
RUFIBO
CLA

ROFPUT
BPUFIPT

RUFOPT
cLA
BUFINP+2
BUF TMP

I RUMIPT

BUFIPT
BUrFRNIS
CLA

BUFBUS
BUFIPT
BUFBND
CLA

I BUFINP
BUFA DIt
BUFIPT

BUFIBO
I BUFINP

WITH CHAR

IN AC

/TEMP. STONAGE
/INPTER EEHIND OUITPTR?

/N0s §T UL CHARACTLREE
/YES

JINPTI = OQUTPLIT 7

/YRS, wWAIT FOFR PLACE TO STOLL
/FRINTEL BUSY?

/NOs INIT WITH AC=0

/YESs SET PRINTER BUSY

/END OF BUFFER?

/NOs EXIT

/YESsPOINTER TO HEAL

/AND SET INPTR BEHIND OUTP Tk

/EXIT
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/02& DEVICE INTERRUPT HANDLER

/
/CALL : JMP BUFOUT JUEVICE INTERRUPT LETECTEL!
/ ROUTINE RETURNS TO INTERHUPT RESTUxE "EXIT"
/
BUFOUT» CLA
6742 /CLEAR DEVICE FLAG
TAD BUFIPT
cIin
TAD RUFOPT JINPTE = OUTPTR ?
S7.6 CLA
JMP BUFGET /NOs GET CHAE ANL PREINT
TAD BUFIEO JYES, INPTI: BEHIND OUTPTE?
S76 CLA
J¥P BUFGET /YESs> GET ANL PRINT
LCA BUFEUS /NOs PRINTEN HEALY
JVMP EXIT
/
RUFGET» TAD I BUFOPT /GET CHAR
1£7 TWFOPT
6UL /PHINT CHAR
CLA
TAD BUFOPT
TAL FUFRND ZENDL OF BUNFER?
74 CLA
JMP KXIT /NOs ENL OF HOUTINE
Tal BRUMADR /Y S, POINTER TO HEAD
LCA BUFOPT
pCA BUFIEO JEESET INPTh DREHINL OUTPTHR
Jup EYIT /END OF HANLLING
/
/GENEFAL INTERGEUPT EETUFRN 1OUTINL
/

EXTTs CLa CLL

/ Tab LINK .
/ BAL /RESTUNRE LINK
/ TADL ACCU" /ERSTORE ACCU
/ 10N ZINTERRUPT ON
/ JMpP 109 ‘
/UARIABLES

BUFTMP> ©
BUFIBOs ¢
RUFIPT, @
FUFOPT,
EUORFBUS, 0
BUFBNDs -BUFEND
HUFADE> RUFFER
BUFFLEK> 0

/

* RUFFLER+200
BUFENLSs
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/429 SUBROUTINE KEADS OR WRITES DECTAPE
/1IN BOTH DIRECTIONS
/
/CALL :JMS DCTAPL
/ DEFINING BITS
/ BL OCKNUMBEN
/ -# WORDS (12 RITS)
/ BUFFERADDRESS-1
/ ERmOF RETURN OR KETURNADDLESS
/ NOFMAL KETURN OR RETURNADDREESS
/
ALDEFINING RITS:BIT {1,152 UNIT NUMBLERE
/ 3 P=FOLWARD; 1 =REVERSE
/ 455 o (NOT USED)
/ 6> 758 MEMORY FIELD
/ 9 ¥ (NOT USED)
/ 1@ 9=DIFECT RETUKN3 1=INDIRECT .
/ 11 A=1EAD; 1=9k1ITE
/
Lrcas= 6762
LTxA= 6764
DTLR= 6774
LThA= 6761
LTSF= 6771
LTHR= 6772
/
LCTAPLE, o
CLa
TAL I DCTAPL ZLEFINING EITE
bCa bLCTCOL /SAVE
1S7Z LCTAPE
TaL pCTCOL
AND C7408 /UNIT# & DIRLCTION LIT
Tap Cl19 /SEAFECH ®MOLE
DTCA DTXA /170
LTLE /CLEAIR FIBLD RIEGISTRE
TAL DLCTWC /W0ED COUNT ADDKRESS
DCA I DCTCA /WORD COUNT:=BLKNRE ALLHRLSS
TAD C2H0 /GO RIT
DCTCNT>, JMS LCTTEN /TUEN LDECT ANL WAIT PFOL FLAG
TAL I DCTWC /READ NUMBER
CiAa /NKGe
TAL I DCTAPE /NUMRBEEL. TO FIND
SNA
JMF DCTMAY /FOUNDs CHECK LIRECTION
LCTSET, CLL RAL /SAVE SIGN DIFFRRENCE
CLa
DTRA
ANL C406 /DIRECTION RIT
SNA CLA
CML /1S5 FORWARD
SNL /1S ELVLEESE
TAD Capnd /CHANGE UIERECTION
JMP DCTCNT JUIRKBCTION OK»> NEXT NUMBER
/
LCTMAYs> TAL DCTCOD ZUNIT# & DIRECTION
AND C400 /MASK DIRECTI Oy
SNA CLA
JVP DCTEF W /MUST Bl FORWARD
DThaA /MUST BE REVEISE
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LCTREW,

/
/
LCTRL

/
/
LCTTENS

LCTRET S

Cai@
CLa
DCTRDR
DCTCNT

AND
S7A
JMP
JiiP
DTRA
AND
5NA
JHP

JiaP

Capo
CLA

LC TR DI
LCTCNT

157
TAD
Leca
157
TADL
LCa
TAD
DTLRE
TALD
FAR
Tab
Tab
DTXA
DTSE

JMT

DCTAP L

I LCTAPL
I bLCTwCO
DCTARP L

1 LCTAPL
I DCTCA
DCTCOLD

LCTCUL
cLa
Ceo

G113

DTER
o1

157 LCTAPR
5126 CLA
157 LCTAPL

TAaL LCTCOL

CcLa

JinF e+3

TaL I 1CTarlk
DCAH LCTAPE
LThA

ANL C2@d

TTap C2

Llxa

J¥F 1 DCTAPE

4
DT=A
nTsk
JEP
SFO
JMP
CLA
JMP

prEn
=1

LOTERK

I DCTTHN

FTL
RAL
CLA
CNL
TAD
JMP

CML

Cap@
LDCTCNT=-1

/1S REVEHSES
/15 FORWARD
/MUST Bl OB

/1S5 FORWARLS
/1S LEVBKSES

/=-# WORDS

GO READ
CONT

WARD

GO FEAL Ok

Ok

WhiI Tk

SEARCHING

AT T

CONT SEAKCHING

/SET WORD COUNT

/CORE ADDRRSS-1

/SET CURRENT

/L0AD

/READ OF WRI
/URITL

/LT Th

ADLRESS

FIELD RITS

TE?

ALVANCGE TO Bk Uil Uy

/5/IF It
/NUILAL
/0T HACT UK

/UILECT
AIwplipCTs

/GO BRI

/PLEEHVE BRIOK

/STOP TAPEL
BEALYs EXIT

Ikt OR
FLETURN
INDIECT?

PhEPARK

FLa G
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/

/

/UARTARLES

/

LCTCODLs @

DCTWCs 7754
LCTCAs 7755

/

ZGENEFAL CUNSTANTS
/

C2s 2

Clés 1
S22l 29
1349, 136

e RrERt
Carts a6
CTLAAs  TLi



/330 SUBROUTINE TO PACK CHAKACTEERES (TSS58)
/THREE CHAERACTERS IN TWO WORDLS (TSSE FORMAT)

/JPACKELes1111111122282
/ 222233333333

/

ACALL s JMS
/ ALDE
/ ADDR

/

/ROUTINE USES AUTO INLEX

/

C/FORMAT INPUTBUFFEN
ZLENGTH QUTPUTBUFFED=
/LENGTH INPUTBUFFER=

/

PACH, @
TaD
STL
nca
CLA
TAD
LCA
157
Ceihy
™1
LcAa
157

SCAL O, TAL
CLL
T TL
LCa
TAL
NTH
TR
Lca
Tal
AN L
TAL
nea
TAL
AR
ANL
TAD
DCA
157
J P
JMP

)

/
/ULAIRTATLES
/

FPCKCNTs O
PCKTHP, @
PCKTP1, 9
FCKRFL, =204
p; ‘
/GENERAL CON
Cl7s 17
CT400s T430

PACK

ESS INPUTEUNPF R
ESS OUTPUTBUFFER
£ ETURN

PCKEFL
LA
PCKCNT

O

I PACK
13

TPACK

I PACK
11
PACK

I 1@
BETL

PUK TMP
I 14

PCKTPL
PCKTEL
C17
PCKTHP
I 11
PCKTPL

C7409
I 1@
111
PCKCNT
PCKL Op
I PaCK

STANTS

16 AND 11

1 CHAE/WRD
200 '

/-BUFFEFLENGTH OUTPUTRBUFFER
/DEVIDE BY 2

/-1
/ADDRESES INPUTBURRLE

/=1

/ALLDRESS OUPUTBUFFLER

/GLT CHAR

/TEMP. STORAGE
/NEXT CHAK

/FIRST WORD
/PICK UP AGAIN

/NEXT CHAR
/SECONL WORD
/BUFFER FOLL 7
/N0, FACK NEXT
/YESs, BEXIT
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/731 SUBROUTINE PACKS CHARACTERS ONE BY ONE (TSS&)

/THREE CHARACTERS IN TWO

/PACKED:111111112222

/
/
/
/CALL
/
/
/
/

222233333333

WORDS (TSS8 FORMAT)

¢ JMS PCKSGL WITH CHAR IN AC
ADDRESS OF OUTPUTBUFFER
RETURN RUFFER FULL

EETURN

/ZINITIALIZE

/
/
/
PCKSGL»

V4
/
PCKNEIM,

FCHKEND»

/

/
PCKINI»

]

157
JMS
nca
157
157
JMP
JMS
TAD
157
CLL
RTL
LCA
TAD
157
RTI
KTHR
vca
TAD
AND
TAD
DCA
157
TAD
RAL
AND
TAD
DCA
157
JMS
157
JMP
DCaA

Jmp

cMA
LCA
157
157
JMP

4]
bCA

CkE PCKSWT:=9

PCKSWT
PCKINI
1 PCKEP
PCKEP
PCKECT
PCKNEM
PCKEES
I PCKEP
FCKRP
RTL

I PCKPTE
I PCKEP
PCKEP

PCKSWT
PCKSwWT
Cc17

I PCKPTE
I PCKPTK
PCKPTR
PCKSWT

C7400

I PCKRP
I PCKPTR
PCKPTE
PCKRES
PCKCNT
PCKNEM
PCASWT
PCKEND

PCKSWT
PCKSGL
PCKSGL
I PCKSGL

PCKSWT

NARMAL

AC=0

/INITIALIZE?

/YLS

/NO PUT CHAR IN TEMP BUF
/INCREMENT POINTER

/3 CHAR'S IN TEMP BUF?
/N 0> NORMAL EXIT

/YESs RESET POINTER TENMP.
/GET FIRST CHAER

BUF

/TEMP STORAGE
/GET SECOND CHAR

STORA GE
4 BITS

/TEMP o
/40ST SIGNe

/FIRST WOED

/JLEAST SIGNIFICANT 4 BRITS
/GLT THIRD CHAR
/SECOND WORD
/JEESET POINTEE TEMP BUF
/BEUFFER FULL?

/N0
/YES

SET SWITCH

/SET SWITCH

/TEMP STORAGE
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/
/

/VARIABL
/

PCKSWT, »
PCKPTE, @
PCKRPs 0
PCKECT> O
PCKCNT» @
PCKEBAs P
PCKXBFLs =
PCKRBE> @

/
/GENERAL
M35

Cl7s

JMS PCKXRES
TaD I PCKSGL
DCA PCKPTR
TAD PCKBFL
STL KLAR

DCA PCKCNT
TAD PCKSWT
JMP I PCKINI

]

TAL M3

DCA PCKECT
TAL PCKXEBA
LCA PCKRP
JMP 1 PCKRES

ES

CKRB
400

1]
It

CONSTANTS
-3
17

CTamg, 7400

/SET POINTEE TEMP RU

/GET BUFFERADDEESS

/BUFFERSIZE DEVIDEL

/TEMF
/TEMP

BUF 1S 3 WURDS
BUF ADDFESS
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/732 SUBROUTINE TO PACK CHAFACTEES ONkB BY ONE (TS558)
/THREE CHARACTEES IN TWO WORDS (TSS8& KORMAT)
/PACKED:111111112222

/ 222233333333

/

/CALL :JMS DSOUT WITH CHAR IN AC
/ RETURN BUFFER FULL

/ RETURN NOERMAL

/

ZINITIALIZE ONCE DSPTR TO BUFFERADDRESS
/AND DSCNT:=DSBFL DEVIDED BY 2

/

RSW=700A2

DSRUF=400

/
/
DLSOUT., @
DCA DSTMP /TEMP. STORAGE
‘FAR
DCA DSLNK /SAVE LINK
TAD DSCNTW /FIKST, SECOND OR THIRD CHAR
CLL RTE
SNL SMA CLA
JvP DSFRST /FIRST CHAR OF THREE
SaL
JMP DSSEC /5kCOND CHAR OF THRLE
TAD DETMP /THIRD CHAR
TAD 1 LSPTH
DCA I DSPTR /PUT 1IN BUFFEF
DCA DSCNTW /RESET CHAR COUNT
1572 DSPTH
157 DSCNT /BUFFELR FULL 7
JMP DSLEX3 /NO» BEXIT
TAD DSEFA /YES, FESET POINTEI
DCA DSPTR -
TAD DSEFL /=-BUFFELLENGTH
STL EAR /LuEVIDE BY 2
DpCA DSCNT
TAaD DSLNK /RESTORE LINK
CLL RAL
JMP I DSOUT /EXIT BUFFER RFULL
LSESECS TAD DSTMP
CLL RTL
RSW /BYTE SWAP
AND C77

TAap I DSPTH

DCA 1 DLEPTR

157 DSPTIH

TAD DSTMP

AND C17

BSW

CLL RTL

DCaA 1 DSPTR

JMP DSEX2
DSFREST» TAD DSTMP

CLL RTL

RTL

DCA I DSPTH
DSEX2> ISZ DSCNTW
DSEX3» TAD DSLNK /RESTORE LINK
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CLL EAL
IS7 LSOUT

JMP I DSOUT /NORMAL EXIT
/
/UARIABLES
/
DSBFLs =400 )
DSEPAs DSEUF /00TPUT BUKFFER ADDRESS

DSLNK, @
LSTMP, @
LSCNTW, &
LSCNT, @
DSPTR, ©

/

/GENERAL CONSTANTS
Cl17» 17

CT77> 17
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/933 SUBROUTINE TO UNPACK CHARACTERS (TSS8&)

/PACKEL THHEEE CHARACTERS IN TwO0O WORDS (TSSE FURMAT)

/

/PACKED:111111112222

/ 222233333333

/CAaLL 1 JMS UNPACK

/ ADDRESS OF INPUTEUFFER
/ ADDRESS OF OUTPUTRBUFFLRE
/ RETUREN

/

/ROUTINE USES AUTO-INDEX 18

/

UNPACK, @
TAD UNPBFL
STL. RAR
DCA UNFCNT
Tap 1 UNPACK
DCA UNPPTERH
157 UNPACK
CLA CuiA
TAD 1 UNPACK
pca 148
157 UNPACK
UNPLOP, TAL I UNPETR
KTE
NTR
ANL C377
oca I 19
TAD I UNPPTE
CLL RTL
RTL
AND C364
DCA UNPTMP
157 UNPPTR
TAD I UNPPTH
CLL &AL
ETL
ETL
AND C17
TAD UNP TMP
ca I 19
TAD I UNPPTHR
ANL C377
pCa 1 1w
157 UNPPTHK
I1S7 UNPCNT
JMP UNPL OP
JMP I UNPACK
/
/VARTIABLES
/
UNPPTEs ()
UNP TVP, @
ONPCNT»> 0
UNPRFLs =420

/
/GENERAL CONSTANTS
C17, 17

C360, 362
C377> 377

/-BUFFERLENGTH INPUTBUFFER

/DEVIDE BY 2

/ADDRESS INPUTBUFFER

/=1
/ZADDRESS OUTPUTRUFFEH

/FIEST CHAR
/PICK UP CHAR AGAIN

/TEMPe STORAGE

/SECOND CHAR

/THIRD CHAR
/READY 2

/NOs CONTINUE
/YESs, EXIT
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/034 SUBROUTINE UNPACKS CHARACTERS ONk HY ONE (TS558)
/PACKED THREE CHARACTLIIS IN TWwO WORDS (TSSHE FOLMAT)
/PAaCKEDes111111112222

/ 222233333333

/

/CALL $JMS UNPSGL

/ ADDRESS INPUTBUFFEER

/ RETURN BUFFER EMPTY AC=0

£ NORMAL RETURN AC=CHATL.

/
/INITIALIZE ONCE UNPRBF:=UNPBEF:=UNPCNT:=0
/
/

UNPSGLs &
CLa CLL

TAD UNPRBF /6kE THERE CHAR'S IN
sza CLA /TEMPe. BUFFER ?
JMP UNPGET /YES, GRT ONLk

- TAL ONPBEK /N0, INPUTBUFFERE EMPTY 7
sS74a CLa

JMP UNP EMP /Y ESs RETIIRN kNL OF RBUFFLr
TAD UNFCNT /N0 Or YES,MUST I

SNA CLA /START UP POINTLEKS ?

JmS UNPINI /YRS, PLEASE DO

TAD UNPRRA /N0, JUST UNPACK NERXT wUHLS
DCA ONPHP

TAD I UNPPTR ZNEYT wWORD FEOM INPUTERUF
HTH

BTE

AND C377

Lca I UNPEP /FIRST Chiak IN TheviPe. BUF
ISZ NPEP

TAL I UNPPTH /GET WOLDL AGAIN

CLL L
PTL
AND C362

DCA 1 UNPERP /TP STORAGE
187 UNFPTR

TAL 1 UNPPTH /NEXT JORL

CLL 1AL

HTL

ETL

AND C17
TAL I UNPHP

pca I UNPERP /SLCONL CHAIlx
IS7Z UNPE™
TAD T UNPPT. /THAT WORD AGAIN

1572 UNPPTH

AND C377

bca I UNPEP /THIRD CHAL

TAD UNPREA /BEESET PUOINTELN TEYMP. EUF
DCA UNPHP

cLa CLL CMA RTL /-3

bCaA UNPLCT /3 CHAE'S IN Th¥Pe RUP
I1S7 UNPCNT /INPUTBUFFER EMPTY ?
JMP UNPGET /N0» GET CHAR NOW
IAC /YRS, SET FLAG BUFFRID RMDPTY
DCA UNPREF /6ND THAN GET CHAL
UNPGET> IS57 UNPRCT /LAST FROM TEMPe RUbM 7

IaC /N0s SET FLAG
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UNPHEBF

TAL I UNPFP
187 UNPEP
147 UNPSGL
NPEMTs 1872 UNPSGL
Jrr I UNPSGL
/
UNPEMPs DCA UNPRBLEF
JMP UNPEYT
/
UNPINI, @
CA UNPEBF
TAL I UNPSGL
DCA UNPPTL
TAD UNPRFL
STL HAR
uCA UNPCNT
JP I UNPINI
/

/UARIATLES
UNPRFL, =400
UNPCNT> O
UNPRCTs @
UNPEP, O
INFPTFS O
UNPRRF, (4
ONPRREFS D
UNPHEBASs UNPERERB
UNPEB,

' ?
0]
/
/GQENERAL CUNSTANTS
Ci17s 17

C36%, 361
C377s 377

/YRS RRESET

/GET CHAE

FLAG

/N OEMAL 2XIT

/RESET

FLAG

/AND EMPTY BUFFREK

/HESET FLAG

/-LENGTH

OF RUFFER

/DIVILE RY 2
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/
/
/CALL
/
/

/
/ERROF

¢ JMS RDNAME

WOFED 1,2
WwORD 25,2 CHAR'
WORD 3,2 CHAR'
RETUEN

/N 0FEMAL RETUEN

/

FROM
FiiOM
FEOM

CHAR'S

NAME
NAME
NAME

735 SUBRROUTINE TO RkEAL A NAME FROM KEYBDOARL

IN EXCESS=4%

COLL

/ROUTINE USES AUTO INDEX 1@>ROQUTINES READ, FRINT

/AND CEL
/
BSI=7002

F

BFUFADR=400

£
/
FUNAMES

@
TAD

.DCA

EDINS

DR 0SS

/
HDTWNE

pca
JMS
pbCcAa
TAL
TThD
SNA
JMP
TAL
SNA
JMP
TAD
SNA
Jip
TAD
Spa
JMP
TALD
pCcA
157
157
JMP
Jp

TAD
SNA
JMp
cMA
TAD
LCA
CMA
TAD
bCca
TAD
Jis

JMP

JMS
TAD
SNA
JMP
TAD

FDNMRBIEF
RLUPTR
RDCNT
READ
<DCHALR
RDCHAR
RDMRO

EDEOS
KDMCRN

RDTWNE
RDELFD

BDTWNE
FEDMSPE
SNA CLA
RUFTNM
RDCHAR

I RDPTH
RDCNT
RDPTR
EDIN
RDFTNM

EDCNT
cLa
FDIN

FDCNT
EDCNT

RDPTR
RDPTHR

I RDPTH
PRINT
REDIN

CHLF
RDCNT

RDFTNM
M6

/ADDRESS ASCIIT BUFFEH

/CHAL .

COUNTERER

/NEAL CHAR FEOM KEYD.

/1UR 00T

NESs T

/NUs CAKEIA Gk

/YES>, TO SENVICE

/ANOLIN

/YESs SAME

?

0 SERVICE
HETURN

E FRLL

/NOs CHOR>240 7

/N Qs LLE OREETURN

/YEES, IN
/+# CHA

/NEXT C

/4K BUF

BUFFRERK

R'S

HAR
FRl:

SERVICE

7\

=y

I
w}

?

FULLs LB OIy

AALREADY SOMETHING I

/NO> STUPID RO-TYPER!
/YES COUNTER BACK 1

/AND POINTER

/PEINT EEMOVED CHAFR

/END RO-SERVICE
/PRINT CR LF
/NAME WITHOUT CHAR'S
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SMA SZ0 /SI¥ OR LESS UHAK'S
CLA /M OREs, THAN MAKE IT SIX
TAD C6

cia

DCA RDCNT /-# CHAR'S

TAD EDNMEF /BUFFER ALDEESS

pCA HDPTR

TAD BDJAME /PACKED NAME ADLRESDS

DCA EDTMP /PLACED UNDEE CALLING
TAD RDTWMP

DCA 1/
Dpta 1 16
pca 1 10 /CLEAK BUFFER
RDNXT» TAD I :DPTR /MAKE BEXCESS-40 CODL

TAD C240.
AND C77

BSY

LCa 1 TDTMP
187 HLPTH
1572 RDCNT

SKP
JYP RLNMOK /HREADY READING NAMI
A I T'LPTFK /NOT READY NEXT CHAR

TAD Cou@

AND CT7

TAL 1 KDTMP

cA 1 L DTMP

187 EDTMP

1874 ['LDTE

1S7 HDCNT

JMP RLN®T /NEXT CHAR'S
RDNMOK, 187 FDNAWE /N ORMAL  1:eTURN
FEDFTHMs 1S72 RDNAME

157 NRDNAME

1S74 RINAME

]

Jvip I EDNAME /EXTT
/
g
/VAFIABLES
/

ITUNMBYs RUFADR /JADDRESS BUFFEHR
BDOP TR, @

HDCNTs, 8

FLCHAR, &

FDTMP, @

FDMP0, =377

HLMCEN, 377-215

EDMLFLL 21 5-212

FLMEP LS, P12-240

/

/GENERAL, CONSTANTS
6o -6

CGs 6

Ci7s 17

Cean, 249
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/@36 SUBROUTINL SEARCHES NAME IN DN=FLUCKS (LI S<¢40N6)
/(DISK MONITOR SYSTEM)

/

ACALL e JiS DNSEC

/ NA FILST TWO CHAR'S IN EXCRSS-40 6 RBIT
/ ME LAST " ° o o

/ RETURN NAME NOT FOUND AC=0

/ RETURN NAME FOUND AC=INTe FILK WNF
/

/

/

SUEROUTINE USES AUTO INDEX 11 AND MONITOI: DIISK HANDLER

RUFY El=40203

~N

DN SICs %)

TAD C177 /# FIRST DN-RLOCK

JMS DNSHEK /READ BL OCK

TAD I LNSHC

CIa

DCA DN SHNA /= TwW0 CHAR'S OF NAME

157 DNSEKC

TAD I DLNSRC

CIn

LCA DNSMME /= LAST CHAKR'S

1S7% DNSRC
LNVERLKs CLA CLL IAC ERAL /+2

TALD DNSHEFAY JBUF B ALDLIKESS

Leca 11

TAD M31 /# ENTHIES IN ONE LLOCK

LCA LNSCNT .
LNENYTs TAD I 11 ZFIRST BALEF OF NAXL

TAL LWNSMANA /CONMPARE WITH NAML 10O LOOA FJo

78 CLa /EQUAL?
JuP DNSNOT /N0 TRY NEXT NAMb

AL I 11 /YESs TRET 28be HALr TOY
TAD DNS¥ME
S4n CLA /EOUAL Y
JAP DNSNTI /NO NpEYT NAME
1872 11 :
157 11
TAD I 11
AND C7 /MASK OF INT FILE #
187 DN&EC
DNSERK, JvP 1 DNSEC
/
DNSNOTs CLa IAC
DNSNT1> TAD C3
TAD 11
pca 11
187 DNSCNT /ENL OF THIS BLOCK?
JMB IINSNXT /NOs COMPARE NIXT NAME
TAD DNSLNK /YRS NEXT BLOCK?
s5NA
JMP LUNSEERR /NQs NAoviE NOT FOUNL
JMS DNSEBK /JREAD THAT BLUCH
JMP DNSBLK
/
DNSHBK, 2
DCA FSTRLK
TAD C3
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DCA FUNCTI
TAD DNSBFA
DCA BUFADR
DCA DNSLNK
JMS I SYSIO /4ONITOR DISK HBANDLLER
PUNCTIs @
FSTBLK> O
RUFADE, @
DN SLNK, O
HLT /ERROR RETUEN
JMP 1 DNSRBK
/
/VARIABLES
/
SYSIOs 7642
DN SMNAS, @
DN SMM s @
LNSCNT» @
LN ERBFA, BUF FER

/

/GENERAL CONSTANTS
C3> 3

C7s 7

C177> 177

M31s -31
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/@37 SUBROUTINE SEARCHES UNUSED BLOCK ON DISK (DISKMON)

/AND EESERVES IT FOR FILE

/

/CALLING:JMS SAMFIL

/
/
/
£
SAMIIL,

SAMEGTS

/

RETURN DISK FULL

(DISK MONITOR SYSTEM)D

WITH INT. FILE NR IN AC

KETURN NORMAL WITH BL OCKNR IN AC

@

] 0721
JME
JMP
CLAa
TAD
bCa

‘TAD

TAD
SNA
JMP
TAD
CLL
RTL
RETL
DCA
JMP
TAD
TAD
DCA
CMA
TAD
DcCaA
TAD
DCaA
TAD
DCA
TAD
pca
JMS
157
TAD

MP

/VARIABLES

/

SAMSAV, 3

/

SAMSAV
SAMSRC
I SAMFIL
cMA

19

10
SAMMEK
M77
cLAa
SAMRGT
SAMSAV
RTL

SAMSAV
o+ 3
1 1@
SAMSAV
SAMSAV

19

10
SAMSAV
1109
C5
FUNCTI
SAMBFA
BUFADR
SAMRDB
SAMFIL
SAMBKN
I SAMFIL

/GENERAL CONSTANTS

/
M77>
Ch»

=77
5

/SAVE INT FILE #

/SEARCH FOR EMPTY BLOCK
/NOT FOUNLD SO DISK FULL
/BLOCKNR STILL IN SAMBKN
/AUTO INDEX STILL ON SPOT
/WHICH HALF IS MASK

/JLEFT OR RKIGHT?
/MASK 1S ON RIGHT HALF

/PUT INT FILE # ON LEFT HALFK

/ADD INT FILE #
/TEMPe STORAGE

/PUT IN EUFFELR

/RESTORE SAM ON DISK

/GET BL OCKNRH
/RETUEN
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/3% SUBROUTINE SEARCHES INTe FILE # (DISKMON)
/1N SAMBLOCKS (DISK ~ONITOR SYSTEM)

/

/CALL :JMS SAMSEC WITH INTe. FILE # IN AC

/ PETUKN NUMBEE NOT FOUNDs; AC=0¢

/ RETURN NFE FOUNDs,AC=# FIRST BLOCK FEOY FILE

/ N

/SURROUTINE USES AUTO INDEX 10 AND MONITOR DI SK HANDLER
/

/

RUFFER=400

/

/

SAMSEC, @
DCA SAMIFN /INT FILE # TO SEARCH FOR
TAD SAMIFN /MAKE IT TWO IN ONE WORL
CLL ERTL
FTL
"RTL
TAD SAMIFN
LCA SAMIFN

LCca SAMPKN /COUNTRF FOR PLUOCKNE

TAD C24¢ /# FIRST SAMBL OCK
SAMERK, LCA BLENER

Tap C3 /READ FUNCTION

DCA FUNCTI

TAL SAMFPFA /RUFFEE ADDEESS

DCa RUFADER

JviS SAMRDB /FEAD BLOCK e
SAMSHs ™™y C77

DCA SAMMSK /SEARCH KIGHT HALF

1Al vM2agn

LCA SAGCNT /221 WORDS

Cvn

TAD SAMBFA
nea 14

SKP
SAMNX T, IS57 SAMEXN /COUNT RLOCKNE
TAD I 16 /GLT WORD
AN SAMMSK /AASK
Cla /NEGATIV
pCa SAMTUP /TEMPs STOEAGH
TAD SA#IkN ZINT FILE # TO SeARCH O
AND SnhHamSK /0iASK{ CORRECT HALF
TAD SAMTMP /SAME #72

sna CLA
JMP SAMEND /YESs FOUNL IT

157 SAMCNT /NOs MORE IN THIS HALF?

JWP SAMNNXT /YRS, SEANCH

157 SAMBKN /NQOs UPDATLE PL OCKNHK

TAD SAMMSK ZWHERE Wikl Wk SEARCHING?
ONL CTTHE

SZ6 CLA /LEFT 01 RIGHT HALE

JpP «+3 /LEFT HALFs, BOTH SILES LONh
TAL CT70W /RIGHT ™M&aLbs SO DO LEFT NOW

JUP SAMST+1
TAD SAMLNK /LAST SAMELOCK?

SNA
JMP  SAVINOT /YESs SO NOT FOUND
JMP - SAMIBK /NUs READ NEXT BLOCK
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/
/

TAD SAMEKN

CAMNGTs JMP I SAMSHC

/
/
SAVY LEs 1)

FUNCTI» 2
FLKNRs
RUFA DM, @
SAMLNKS @

/

/UARTARLES

/

SAMTMP, 3
SAMIFN, 2
SAMBKN, @
SOMMSK 5 &
SAMCNTsS 4 .
SAMEFAs BUFFEH
EYSI U, 7642

/

/GENERAL CONSTANTS
/

C3» 3
CT77s T
Ca2a9, 200
CTT7¢» TTH0
M200 s -end

SAMENDs 1SZ SAMSEC

JMS I SYSIO
/READ=3,
/BL OCKNE
/BUFFEKADLDHESS
/NT NEXT

HLT /BT

JMiP I SAMRDR

A

/MONITOR DISK
WHITE=5

HANDL K

BLOCKs, 0=LAST BLOCK

RETURENs SYSThRM
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/039 SURROUTINE READS OR WRITES ON DISK (TSS-&)
/ :

/BEFORE CALLING CALCULATE DISKADDRESS AND
/PUT IN HIOR AND LOWOR

/

/CALL :JMS DFILE

FUNCTION (RFILE OR WFILE)D
INTERNAL FILE NUMBER

-# WORDS

CORE ADDRESS

ERROR RETUERN

N ORMAL KRETUEN

FILE MUST BE OPEN PlPIIOIIDY

NN N NNNN NN N

LFILEs @
TAD 1 DFILE /GET FUNCTI ON
LCA DFINST
157 DFILE
TAD I DFILE /GET INT. FILE NE
DCA WEBUF+1
I1s7Z DFILE
DFTRY» TAD 1 DFILE /= #WORLS
DCA WeRBUF+2
157 DFILL
CLAa CMA
TAD 1 DFILE /COEE ADLRESS
DCA WoeBUF+3
1S7 DFILE

TAD W6AD /ADDRESS 6 JWURD EUFFEK
LEFINSTs @ /D0 FUNCTI ON

TAL WORUF+5 /ERROR WURD

SNA

JMP DFOKE /NO EREOR

CLL RTR /EEER OR

SZL SNA CLA

SKP CLA /ERROR=2

JMP DFEEE /ERRORIS NOT 2

1AC

DCA W2BUF+2 /JERROR IS FILE FULL

TAD W2AD /50 MUST EXTEND FILE

EXT /JEXTENDING WITH ONE SEGMENT

SZA CLA

JMP DFERR /i Oke DISK FULL

TAD DFSEGA /ADDRESS LIST SEGMENTCOUNTLERS

TALD WeBUF /ZINT FILE NR

DCA W6BUF+2 /TENMP USE

I1SZ 1 WO6RUF+Z /INCEEMENT COUNTER
CLL CLA CMA RAL /-2
TAD DFILE
DCA DFILE
JMP DFTRY /GO0 TRY AGAIN NOW
DFOX Es 157 DFILE
DFERR> JMP I DFILE
/
/VARIABLES
/
DFSEGA> DFSEGR
DFSEGHs @ /# SEGMENTS FILE @
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DFSEGL, 2 /# SEGMENTS FILE 1
DFSEG2, D /# SEGMENTS FILE 2
LCFSEG350 /# SEGMENTS FILE 3
WoeADb, W6BUF
W 2A D W2BUF

WeEUF,

HI Okis @ , /HI GH ORDERR DISK ADDHESS

WeRUF, G /ZINT FILE NE
@ /-# WORDSs; # SEG'S TO EXT
4] /CORE ADDRESS-1

L OWORs G} /LLOW OFRDER DISK ADDEESS
g /ERKOR WORD
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