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/FOCAL SEMINAR NOTES . FAL8-Y? 8,/5,72 @ PAGE 2
#DEFINITIONS FROM FOCAL:

THE FOLLOWIMG METHOD OF DEFINITION WILL WORK
FOR THE FOLLOWING ASSEMELERS:. MACRO-8, PAL-D, PAL-D
(8K VERSIOHY &ND PALS. - ’ ~ ‘

OF "“THE FGLLﬁMIHh MUST EE DOHME:

1. IF THE ASSEMELER ALREADY. HAS FLOATING-POINT -
IMSTRUCTIONS DEFIMED FOR THE STAMDARD FLOATING-
POINT PACKAGE, THEY MAY BE SIMPLY RE- DEFINED '
FOR THE FROPERE 0OP-CODES.

FOLLOWED EBY THE DEFIMITION OF ALL MEMORY-REF.
CIMSTRUCTIOHMS CAWD, TAD, ETC...»s THE FLOATING-
FOINT IMSTRUCTIOWS C(BELOW>, AND THE "FIXMRI" T
FSEUDO-0OF, FOLLOWING THIS, ALL THE REST OF THE
FODF-2 IMSTRUCTIONS MUST BE DEFINED!!!  UN- ‘
FORTUNATELY, THIS IS THE ONLY WAY... :

R T T N

BaBe FIXMRI FGET= BEBE /PSEUDO~F.P. INSTRUCTIONS -
1688 FIXMRI FADD= 1G8g . ' i S
~2@aB FIKMRI FSUB= Z80E

08 FIXMRI FDIv= 288E
488  FIXMRI  FMUL= 4@8E
‘SEEE  FIKMREI  FPOW= SaBE
cEae

FIAMRI FPUT= cEEE-

FEBA  FHOR= FEBE
. BaBE  FEAT= D@ee
44687 FINT= JHs 17

' IFNDEF Fi3 <P13= 5% = /FOR DEBUG UNDER 0878 ODT
‘AE11  KRT= 11 ‘ oo '

BE12  WRT2= 12

BE13  POLHR= 13

‘BEl4  FLTRR= 14

BE15 FLTHR2= 15

BE17  ANOUT= 17

BE2E  WCT= 26 "

aEzz  PC= . a2

BEZE THISLN= 23

BE25  LASTLN= 25 _

BEZE PT1= Za g
CBazz Tis 32 K

BEZZ  T3= 33

BEZ5 BOTTOM= 35 fo TRl e Y R e
BE4B  ERXl= 48 #F.P. OPERAND .~ . = .~ U A LR
~@B41  ACIH= - EXl+1 - et e T , .
@4z ACIL=  EX1+2

@043 OVERL= EX1+3
- @B44 FLAC= 44

@B44 EXP=  FLAC  /F.P. AC . -

FOR THE VYERSIONS OF THE PAL-TIII. QSSENBLER:~ONE_'~‘*‘”’“

2. OTHERWISE, THE "EXPUNGE" PSEUDD-0OF MUST BE USED - (e
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 OUTDEY

 LIMEHO

HORD=
LORD=
OVERZ=
MIMSKEI
FISw=
IMTEGE
SORTCH
CHTR=

[ ]

IMDEY=

HAGSW=
CHAaR=

i

EIMC=

7=

CCR=
FER=

A

Maa=
P177=
P17=
M2=
MINUSA=
C266=

Madt=

MHPER=
MFLT=

P7v=

czea=
IOUBLE=
CFRE=
EFUNZI=
ERRFT=

START=
D=

FROC=

FCli=

IHFUT=
MCOm=
GLIST=
TLIET=
GEl=

EVAL=
EFUH=
EFLIHEZ=
ERRORS
MULT1@
REMAIH
DIGIT=.
MULTZ=
DUBLAD
AL IGH=

Honn

FLAC+1
FLAC+Z
FLAC+3
51

o

fte
%3
x]

pars
M3 Pl

Ty Py ef =) 0] P

Ty o] (] o

SRR WA W Ry

PaLs-Y7? 8s5s72 PAGE 2-1

/FORMAT DESCRIPTION WORD

/POIMTER TO OUTPUT SUBROUTINE -

- /POINTER TO INPUT SUBROUTINE

+C.R. CODE

- /ERROR ROUTINE ADDRESS

SSPACE ¢+ ‘TLIST' Y.
/ﬂ} " + "J" +C'R.
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7335
7oe3

‘4548
1413
5541
4542
4543
4544

4545
4546
4547
4558
4551
4552
4553
4554
4555

4557

4568

4561
4562
4563

4564

4566

DHORM=

LIBRARY=Y

FUSHJ=
POFP&E=
FOPJ=
FUSHA
FLUSHF
FPORF=
GETC=
FACkC=
SORTJ=
SORTC=
FRIMTC=
READC=
FREHTLH=
GETLH=
FIMDLH=
RTLE=
SFHOR=
TESTH=
TSTLPR=
TETGRF=
TESTC=
ERRORE=

ot

7

JHE
TaD
M
JFE

CAME

ML
JHE
JHE
dME
s
JHE
AME
JME
JME
JME

MY

JHE
JHE
JME

JHE

AME
JHE

f o T o B o T e S e B S B e B e T e S e B o O o T o B o S o B o SR e S e B s B s B

/MEN IHSTRUCTIONS.

146
FILXR
141
142
143
144
145
145
147
156
151
152
153
154
155
157
160
161
162
163
164
ERRPT

PALB-Y¥7 8s5-72 PAGE 2-2

RECURSIVE SUBROUTINE CQLL
RESTORE AaC

SSUBROUTIME RETURH

SSRVE AL

SSANVE GROUP OF DATA

SRESTORE GROUP OF DATA

ZUHPACE & CHARACTER

SPacK & CHARACTER

SS0RT AND BRAMCH ON AC OR CHAR
SSORT CHAR

SPRINT a0 0OR CHAR L
READ DATA INTO CHAR AND PRINT IT & -

ARRIMT COLIMEMD?

SUNPACK AMD FORM A LIMEHMUMBER
SESERARCH FOR A GIVEM LINE
SROTHTE LEFT SIX

#IGHORE SPACES mAMD LEADING-ZEROS. o

#PERIOD; OTHER: HUMBER
SERIP OIF L-PAR: ¢, 0 OR £

CCSKRIPOTF CCACY = CCLIMEMDD

#TERM; HUMEER; FUMCTION:; LETTER
#CALL ERROR SUBROUTINE ;



#FOCAL SEMINAR NOTES . . PALE-Y? 8&r5/72 ‘PAGE 32
FREE LOCATIONS IM FOCAL <1969).
s LOCCs) COMMEMTS

2 USED OHLY BY PDP-5 INTERRUFT HAMDLER.
4 WSED BY DEBUGGERS. IF THIS LOCATION IS
USED, THEHW ODT CAMNOT BE USED IN DEBUGGING.
11,12, 14,15  AUTG-IMDEY REGISTERS ‘ERT', ‘HRTZ2'.
‘FLTRE® & *FLTKRZ'. THESE ARE USED ON
A TEMFORARY BASIS BY FOCAL ROUTIMES.
CAHD CAM BE USED (0N A TEMFORARY BASIS) '
IF MO COMFLICTS ARISE WITH THESE ROUTIMES

NN NN N NN

s [UZE THE CREF LISTIHG TO DETERMIHE THISI.
s 32,33, 71 T, 'TEY & T2, TEMPORARY WORKIMG
o LOCATIONS FOR FOCAL ROUTIMES., SEE THE
o COMMEMTS ABOYE OW THE AUTO-INDEX REGS.
s 37 ‘HIMEUF’, SEE MOTE 1.
O ¥-L ‘Fd4BBE° . USED OMLY AT TWO LOCATIONS.
e SEE PAGE 4 OF THIS LISTIHNG.
s 128 ‘PTCHY. SEE MOTE 1. MUST OVERLAY 3601
s AMD Zeez WITH "HOP"S TO USE. SEE FOCAL
& LISTIMG. :
s 167 - 174 CUSED BY 2K PATCH, FREE IN 4K VERSION. :
s 17S USED BY "HODM" (8K PATCH. OTHERWISE FREE.
s 1138 THMCOMY . SEE MEXT LIHME. ..
/s 1142 - 1157 "FDIS" FUMCTIOW. SEE MOTE 2.. IF THIS
< FUMCTION I5 OVERLAID. °HCOM! ABOVE CAH

ALSO BE USED.

1342 - 1353 "FADC" FUHCTIOW. SEE NOTE 2. T

1354 - 1362 TOUTLY SUBROUTIME, DIRECTLY FOLLOWIMG
' "FADC" CODIMG. SEE MOTE 3.

15368 - 1532 'RANDY, SEE MERXT LIME...

1553 - 1562 "FRAM" FUHCTIOWM. SEE MOTE 2. IF THIS

FUHCTION IS OYERLAID. ‘RANDY ABOVE CAN-
ALE0 BE USED.

2414 - 2424 CTEEY BUBROUTIME. SEE HOTE 3.

G167V - GLVF FREE OHLY IF ALL FUMCTIOMNES ARE KERPT!!
OTHERWISE FART OF THE TEXT-YARIABLE-
F.I.L. AREA. BE CAREFUL WHEH YOU USE
THIS AREAI . ‘ .

5352 ~ 5377 FREE ONLY IF WFGIN" & VFCOS" ARE KEPT
OR IF ‘BOTTOM' I3 SET UP CORRECTLY.
OTHERWISE PART OF THE STORAGE AREA. .

BPF4 = SPV? FREE -

Blef -« A17% - USED BY 8K PATCH, FREE IN 4k VYERSIONM, B

E311 - B3FTF H.S. REMDER ROUTIME. SEE MOTE 1. .
37 - VasZ2 FERT OF THE MULTIPLY ROUTIME. “DMULT',

HOT USED IM THE 3-WORD FLOATIHG-FOIHT

.'\

e e T T N T T U e N U T S Y

s FACKAGE. THIS AREA SHOULD BE USED OMLY
s IF IT IS KEMWOWH THAT THE 4-WORD FACKAGE
s ‘ WILL MEYER BE USED.
s 7322 - 7334 FART OF THE DIVIDE ROUTIME, ‘DUBDIV’,

vy ~ HOT USED IN THE 3-WORD FLOATING-POINT
7 PACKAGE. NOTE THE RESTRICTION ABOVE.
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/FOCAL SEMINAR MOTES , PaLe-v? 8s5/72 PAGE 3-1

EJECT

NOTE 1. IF MO HIGH-SPEED READER IS USED. THEM LOCA-
TIOHMS 27, 126, 2606, 3IB8@1 AHD &311 - 8377 CAN BE
USED FOR OTHER CODING. IF THIS IS DOME.
LOCATION 1281 ("+" ROUTINE IN ‘COMGO’> MUST BE
CHANGED TO 177. THIS WILL CAUSE AM "+ AS A
COMMAMD TO DO THE EXACT SAME THING THAT THE "a"
COMMAKD DOES.

NN N N N NN

NOTE 2. THESE TWG FUMCTIONS <AND PERHARS "FSQAT.
LOCATIONS 7480 - 7487 CAM BE OVERLAID WITH
OTHER CODIHG. IM THIS CASE, THE AaDDRESSES OF
THESE EOUTIHES IM “FHTABF' CSTARTIHG AT LOC
274> MUST BE CHaHGED TO "ERRORS" S0 THAT THEY
CHMHOT BE CALLED. '

NNON N NN

Y

NOTE 2. *I33°' @MD ‘OUTLY WERE SET UP TO ALLOW EASY

e DEBUGGIMG OF FOCAL WITH THE IMTERRUFT OFF..

s AMD WITH THE HELFP OF A DEBUGGER. THIS CAM EBE

s DOME AS SHOWH IM THE "DEBUG" PATCHES. IF THE

s © SPACE IS HEEDED, ‘®IZ3*' AWHD 'KOUTLY COULD BE
s OVYERLAID WITH ROUTIMES EQUIVALENT TOQ *I33° AND
/s ‘OUTLY, AMD THE REST OF THE DEBUGGING PHTCHES

s IMPLEMEMTED TO RUN WITH IOF.



vFocaL

Ba245

aialy

B1631

B3l

B7iz2v7.

SEMIMNAR NOTES . PaLB-Y? 8,5/72 PaGE 4

82435

7338

/PATCHES TO USE "OPR 1" INSTRUCTIONS TO GEMERATE
COMSTAMTE IM THE AC RATHER THAN USE "TAD"S. THE
"TAD"S WERE MNEEDED FOR THE PDP-5 COMPUTER. IF
YOUR PATCHES WILL MOT BE RUMNIMG OM A PDP-5, THESE
PATCHES WILL SIGHTLY IMCREASE EXECUTION SPEED AND
FREE LOCATION 124 FOR OTHER USES.

~

NN NN

*245 OVERLAY "TAD P4B8BE" - ONLY 2 REFS

STL CL# RER - »= 4080

#1817 SOMERLAY "TaAD M2

CLL 5TA RAL sm -2

S #1631 . SOVERLAY "TAD M2"

CLL S§TA RAL
#2052  /OVERLAY "TAD P3" - ONLY REF
- 8TL CLA IAC RAL ~= 3, PDP-B8I,-8L & -8E ONLY
#3111 <OVERLAY "TAD Ha®

CLL 5TA RAL

- #P127 sOYERLAY "TAD P4806" - OMLY 2 REFS:

STL CLA RAR

/NOTE:. THERE ®RE OHLY 2 REFERENCES TO ‘P4@@0° (LOC

s 124y, WITH THE FATCHES ABOYE, THIS LOCATION ON
# PAGE @ IS5 FREED FOR OTHER USES.



/FOCAL SEMINAR NOTES , FaLE-Y¥? 8,5/72 PAGE 5

INPUT FROM AND OUTPUT TO CHARACTER ORIENTED DEVICES
OTHER THAM THE TELETYPE. AMD ADDING DEVICES
T THE IWTEREUPT SERWICE ROUTIHME.

NN

TWO LOCATIOME OW PAGE &, “OUTDEY® CLOC. &31 AND
P IMDEY® [LOC. A4 1. COWTAIM THE ADDRESSES OF THE OUTPUT
AHD IHFPUT SUBROUTIMES., RESPECTIVELY. IF IT IS DESIRED °
TO DO I-0 TO OTHER DEWICES., THESE LOCATIOMS SHOULD BE
CHAMGED TO THE ADDRESSES OF THE HMEW I~0 SUBROUTIMECS),
CHAMGIMG THESE LOCATIOMS UMDER PROGRAM COMTROL. FERHAPS
WITH A MODIFICATION TO THE "L" COMMAMD (OR PERHAFS WITH:
AW ADDITIOMAL COMMAMDY, WOULD ALLOW FOR YERY YERSATILE
I<0 TOCFROM A FOCAL FROGRAM. :
AN EXAMFLE 0OF THE WAY THIS IS DOME IS SHOWN IN THE
LISTING, THE HIGH-SFEED READER ROUTIHME. THIS I% A GOOD -
EXAMPLE MHOT QNLY OF HOW TO DO IT: BUT ALSO OF THE
FROELEMS THAT CaN OCCUR. THE PROBLEM WITH IT IS THAT
THE READER CAM EASILY OVER-RUN THE 1 CHARACTER INPUT
BUFFER, AT WHICH TIME THE INPUT STOPS AND AN ERROR IS
GIVENM. THIS WOULD OBYIOUSLY BE LESS OF A PROBLEM WITH
A HIGH-SPEED OQUTPUT DEWICE. BUT THE POINT IS THAT YOU
. SHOULD GIVYE SOME THOUGHT TO WHAT YOU ARE DOIMG. FIRST.

WM ON N N N N NN

IF MEW DEYICES ARE &DDED, & MODIFICATION SHOULD
ALSD BE MADE TO THE ERREOR HANDLER (STARTIHG AT ‘RECOVR’,
LOCATION 2F48x TO STOP AMY IMPUT DEWICES IM MOTIOW AMD.
RESET ‘IMDEY*® @MD ‘OUTDEY' TO THE TELETYFE I-0 ROUTIHES.-
‘OUTDEY SHOULD BE RESET BEFORE THE ERROR MESSAGE IS '
OUTFUT 50 THAT THE MESSAGE WILL BE TYFED OW THE TELE-
CTYPE.  ADMITTEDLY. IT IS HOT ABSOLUTELY MECESSARY THAT -
THIS EESETTIMG EE DOME. BUT IT WILL HELF AHNYOME WHO IS
USIHMG YOUR MODIFIED VERSIOM OF FOCAL CPERHAFRS YOUD, AMD - ¢
MAY SAVE YOU SO0ME FRIEMDS. ' R

S N N NN T L ML UL N

IF THE ADDED I-0 DEVICES RERUIRE SERVICE BY THE
IMTERRUFT ROUTIMNE., & FEW LOCATIOHS ARE PROMIDED AT
'THE EMD 0OF THE ROUTIHE, BEGIMMING WITH ‘EXIT’ <LOC.
2Edey,.  THESE LOCATIOHS ARE CURREMTLY USED BY THE H.S.

. READER. EBUT THEY CaH EITHER EBE REMOVED <IF HOT USEDY OR
CMOYED S0OME PLACE ELSE.

AS WITH CHARACTER ORIEHTED DEWICES AS DESCRIBED
REOVE, IT IS SUGGESTED THAT & MODIFICATION BE MADE TO v
THE ERROR HAMDLER TO RESET aAMY IHTERRUFT-DRIVEMW I-0 @ 2

- DEWICES AT THE TIME THAT AH ERROR OCCURS. Ce T

MOTE: IF AN 2K VERSIOM OF FOCAL IS USED. THE
"REMFY CIHMSTRUCTION CURREHTLY AT LOCATIOM 2652 SHOULD
BE MOVED TO LOCATIOM 2654, IF AN 2K VERSION IS HOT
UESED, THIS IMSTRUCTION IS HMOT. MEEDED. .

NN RN NN NN

A



sFOCAL SEMINAR NOTES PALE-Y? 8,5/72  PAGE 6

THESE PATCHES. WHICH ARE WORKING EXAMFLES, DO
THE FOLLOWIHG: -

1. FEOVIDE CHRREACTER INPUT AMD QUTPUT THROUGH
“FIH" AHD "FOUT" FUNCTIONS.

2. FREOYIDE ECD IMPUT AMD OUTFPUT AS WOULD BE USED
- FOR IMSTRUMEWT IMTERFACE THROUGH "FBI" AND
"FEO" FUMCTIOMS. v

GIYE &M EXAMFLE OF ARRAY OR COMMOM STDPﬁhE
THPOUhH AM "FAR" FUMCTIOHN.

4, USE A MODIFICATION TO THE "L" COMMAND: INCLUDING .

CHANGIHG IT TO THE "0O" COMMAMD., TO SHOW HOW A
Focal LIME OR GROUR CAM BE EHELUTED FROM ‘
WITHIHN & FOCAL MODIFICATION.

3. PROYIDE THE FOLLOWING CORRECTIONS TO FOCAL.

T R T T e T L T T e e T Y
L}

< PATCH THE "L" ROUTIHE TO COMTIHUE IM THE
CURREHTLY EXSECUTIHG FOCAL PROGREAM CDON'T GO
TO Ve@@n, :

"\ \

B. PATCH THE FLOATING-POINT OUTPUT ROUTINE TO-
ROUND CORRECTLYs FLOAT THE SIGHN TO THE IMMED-
TATE LEFT OF THE MOST SIGHIFICANT DIGIT TYPED:w
AND REMOVE THE AUTOMATIC OUTPUT OF “=",

RSN
N

C/MISCELLAMEQUS PATCHES.
G835  *BOTTOM #RESET BOTTOM OF P.D.L.

- BeB3s. S1z3 DATA-1

1884 #1684  SCHANGE "L" TO "O" IN COMMAND LIST
plogd @ILP g |
| 1173 #1173  SOVERLAY OLD "L" ROUTINE ADDRESS
51173 6311 0COM

1281 #1281  ,OVERLAY "4 ROUTINE ADDRESS

alz2aeai @a1ve CEBTHERT

sPATCHES TO THE FUNCTION MAME & ADDRESS TQBLE§=
C@3V? 377 jKRENG".-‘E SOME FUNCTIOWS, CHAMGE OTHERS

BE3TT . 1343 T FUFAY - WAS HDYS’
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62174
Bz1vs
BZ17E
B2177

SEMINAR MNOTES FALS-Y? 8/5/72 FAGE 6-1
2725 ERREORS ~WAS ’HRAN'

2725 ERRORS  ~WAS " HADC?

ZTES ERRORS  <WAS 'ARTHY

S204 HWBI SUFBIY - WAS YFEXPY

SEET “BDOD SUFBROY - WAS 'FLOGY

15532 “IH SUFIN" - Wa% ‘FSINY

5774 KOUT SUFQUTY - WAS ‘YFCOSY.

1115
1123
1148
2672

#21

#21

L T T Y

~

.,

RN

R "

o sCHAMGE HAMES OF FUMCTIONS

" 7B
74

HE¢E+"I /BI

"E4Z+"0 2B

"Ir24+"H SIH

"2+ a2+ T SOUT
HOTE: "+ IS THE MULTIPLY OPERATOR IN PALS. IT.
DNES HOT USE aHY HIERARCHY OF PRECIDENCE, BUT JUST
MULTIFLIES THE YALUE OH THE LEFT BY THE VaLUE OH
THE RIGHT., THUS Aa+2+B+2+C = (Ax2+Br#2+C IN NORMAL
ﬁLGEBHﬁIE REPRESEMTATION,

ALL OF THE "EWTEMDED"™ FUHCTIOWE aAMD SOME OF
THE OTHER FUHCTIOWNE HAYE BEEM REMOVED TO MAKE ROOM

- FOR THE PATCHES THAT ARE TO BE ADDED. MO FARTICULAR

REASOMIMG WAS USED TO DETERMIME THE ORDER OF THE NEW
FUNCTIOW REFEREMCES EWCEFT THAT THE "FA" FUNCTION WAS
PUT A5 CLOSE TO THE BEGIMMING OF THE TABLE AS WAS
FOSSIELE TO MIMIMIZE THE TIME IN THE "SORTB" SUB-
ROUTIME WHEM LOOKIHG IT UP. ’ .



+FOCAL SEMINAR NOTES ‘ FaLa-Y? 8r,5/72 PAGE 7
‘1142 #1142 OVERLAY OLD "FDIS" FUNCTION.

THIZ SUBROUTIME. CaALLED BY "PUSHJ; CHECOM",
CHECKS TC SEE IF TERMIMATOR OF THE LAST EXPRESSION
¢I.E.. THE COMTEHWTE OF ‘CHAR'Y IS A ".". IF IT
I5 MOT, CHECOM EXITS TO THE WORD FULLUUING THE '
cabL. IF IT IS, CHECOM EVYALUATES THE HEXT EHPRESSIUN
CAMD EXITS TO THE SECOMD WORD FOLLOWING THE CALL.

CHECOM MEEDE TO BE A RECURSIVE SUBROUTIHE
BECAUSE THE CALL TO “EWAL’ MaAY END UP CALLING
THIS SUBROUTIHE AGAIN.

NN N R N N N NN

Bi142 1866 CHKCOM: TAD CHAR " 215 COCHARY = ", "7

Bi143 1336 TAD MCOH '

Blid4 Fe40 o SZh CLA

B1145 5541 FOP.J o #HO, EXIT HMOW TO CALL+d
Blide 45408 ‘ - PUEH SYES, EVALUATE HEXT ARGUMENT
a1147 1612 ' EYaL-1  »#(SKIP THIS CHARD

THE FOLLOWIMG CODE COULD BE REFLACED BY
"CLA IAC; POPJ" IF IT IS DESIRED TO USE THE MIN-
IMUM SPACE AMD THE "JMS I IHTEGER" IS HOT USED.

NN N N

~@1158 1413 ‘POPA <GET RETURHM ADDRESS
81151 3815 : DCA FLTHRZ # & STORE IT HERE

IF 15 IS DESIRED TO FI¥ THE FLAC AMD RETURH
~WITH THE IHTEGERIZED YALUE, REMOVE THE FIRST /"
"FROM THE FOLLOWIHG LIME OF CODE:

A L T T

: , : JHES I IMTEGER  #FI¥ FLAC & RETURM WITH VﬁLUE
B1152 5415 SME DO FLTHREZ SEXRIT TO CaLL+2

*
fry
[43]
>
i

1343 SONVERLAY OLD “"FADCY FUNWCTION & “OUTLY ROUTINE.
HEW "F@a" FUMCTIOHM. ACCESSES DATA STORED IM AN
AREAY.  IT IS EGUIVALEHT TO THE WAY ARRAYS ARE
HAHDLED BY HIGH-LEYEL COMPILER LAMGUAGES. I.E.. THE
IHNDEX IHTO THE AREAY IS MULTIFLIED BY THE HUMBER OF
WORDS FER ITEWM AMD ADDED TO THE BASE ADDRESS OF THE
AREAY TO GET THE ITEM ADDRESS. THIS IS5 AH ADAFTA-
TIOW TO THE "FHEW" FUMCTIOW FIRST WRITTEM EY JOHM
ALDERMAHM.

CAaLL: . FACIY. o GET ITH VALUE ‘

CFACTL MY L PUT % IH ITH LOCATION

WOt M N N M N N

WHERE T WILL BE TAKEWM TO BE AM IMTEGER IN THE
REHGE &, LE. I.LT.CCYLIM' Y AND ¥ IS5 ANY VALUE
CIMCLUDIMG ANY EXPRESSIONY.

AN

B1343 4453 KA, JME I INTEGER  #FI¥ FLAC
B1344 7184 CLL RAL - SHULTIPLY BY 2 = N*2
81345 1046 ‘ ©TAD LORD . & ADD = M*2+N = HN*3
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SEMIMAR NOTES

EBASE,
LIM,

#1553

~

WIN,

#2414

" /LISTS FOR THE HEW

OCLIST,

OBLIST,

REFLACE THE
FHQPHFTER
FOQUTCFIHC

TAD BASE
FLSHA
TaD HORD
SHE CLA
TAD LIM
CIAa CLL
Tal LORD
S22l CLA
ERREORZ
JHF T L+
“Al
TATH
ISIZE

<OVERLAY OLD

PAL2-Y? 8r5,72 PAGE 7-1

/ADD BASE ADDRESS OF ARRAY
£ & SAYE ITEM ADDRESS
#TEST INDEX FOR PROPER RANGE:

- CEAD IF HORD. HE. 82

SCBARD IF LORD. GE. LIM>

SSORRY, CHARLIE!
#DK, GO TD REST OF ROUTINE

BEGINNING OF DATA ARRAY'
LENGTH OF ARRAY

"FRAM" FUHCTIOHN.

HEW "FIM" FUNCTION, IMPUTS A SINGLE CHARACTER

'FROM THE INPUT DEVICE AMD RETURMS IT A% A NUMBER
CIMTEGERY.
CAakL: o FIMGH

AMY ARG IS IGMORED

TO READ THE CHARACTER WITHOUT ECHOING IT,

READC

Tal CHAR
AMD PLVV
DCA HORD
nca LORD
DCA OVERZ
TAD P13
noa EWP

CCJMP T EFUMET

SOVERLAY OLD

1] L
" II

LIBRARY
ono

"RERDC" WITH "JMES I IMDEW". THE
AN THEN BE READ & ECHOED BY

/READ & ECHO CHARACTER

SGET THE CHAR

#TO IGMORE PARITY BIT

YPUT IH HIGH WORD (MAX 8 BITS)
#SET REST OF FLQU TO B

7 & SET UP EXPONENT

23 SUBROUTINE.

"0" COMMAMD.:

-1 TERMINATOR 15 MEG #



/FOCAL SEMIMAR NOTES = FALZ-VY? 8/5,72 PAGE 8
<DEFIME PARAMETERS FOR DATA ARRAY:
AazE DSIZE= 26 #CHAMGE THIS OMLY FOR DIFFERENT SIZE
B8cB  DWORDS= DSIZE+Z 3 WORDS PER F.P. ITEM ‘
5124 v*SE??*l?E—DMDRDS <BEGINMIMG OF DﬁTﬁ,ﬁRRﬁY
5124 DATa=

85124 6868 ZBLOCK DWORDS #IMITIALIZE ALL LOCE TO 8

e THE "173" ABOYE IS THE HAMD~-COUWMTED MUMBER OF
o/ LOCATIOHNS THAT THE FOLLOWIWG CODIMG TAKES. THIS
c« 0 I8 THE OHLY WaY THAT THE ORIGIH CAN BE SET
<  PROFPERLY.
g THE FOLLOWIMG TWO FUNCTIONS "FBI" AMD “"FEO",
£ FOR "ECD IM" AMD “BCD OUT", ARE GIYEN AS EXAMPLES
4  OF POSSIBLE TECHHMIGUES FOR IMTERFACIMG FOCAL WITH
s BCD I-.0 DEWICES., THE ACTUAL IMFLEMEMTATION AS ’
£ GIVEMW DOES HWOTHING EXCEPT SHOW AMD TEST THE TECH-
<  HMIBUES. :
s MEW "FEI" FUMCTION. THE ARGUMEMT IS COMYERTED
s FROM FLORTIMHG-FOIMT TO PACKED BCD AMD THEW BACK
s TO FLOATIMG-POINMT. OHLY THE INTEGER PART OF THE:
s ARGUMENT I% USED.
s CrlL:. .. FBICYY. ..
. WHERE % IS aAMHY EXPRESSION. THE INTEGER PQET DF Lo
Iy WHICH IS COMVERTED TO BCD & BACE. R
I
s IH ACTURL USAGE. THE EXFRESSION MIGHT BE A
S COMMAMD TO A IHSTRUMEHT. AWD-THE WaLUE RETURHED
# MIGHT BE THE READOUT FROM THE IMSTRUMEMT.
B5z284 4262 KBI. ~AME BIMEERC : ﬁﬁUHVEET ARG TO PACKED EBCD
BE26B5 1363 TAD DIGEL . #GET FIRST 3 DIGITS
BE2EG - HEED JME BCDEEM - 0 SCONVERT TO BIMHARY
BEZBT 3847 Doa OVERZ - & STORE IN LﬁUE T WORD
BE21IE Z048 noa LORD
aszil F3845 Il HORD . . #SET REST OF FLHCa 'DIGITY
BE21E o IVET nca I DIGI :
BER213  3VEE ooy I REMI s 'REMAIN® TO B8
B5214 4748 JPE T Migd - SHMULTIPLY BY 18 ,
BE21S 4748 RS T MIBT ¢ & RGATH ‘
BE2le 1364 Tan DIGE:R o SGET ZHD 3 DIGITS
BEEIV 4235 JME BCDZ2EH A & COMVERT THEHM :
aszze  3IVIV ooa I DIGI STORE RESULT IM 'DIGIT’
B3221 4748 JHE T MieID’ S L1ST 2 DIGSI#1888+L2ND 3 DIGS]
gE22s 1226 TAD HF43
5223 3044 LCa EXP /SET UP EXPONENMT
BSz2z24 4742

: - JME I DHORI - ~HORMALIZE EEFGRE UVER2 CLEQRED
a52z25 5536 . JHMP I EFUN3I : : :



FOCAL SEMIMNAR MNOTES o PALE-Y? 8/5/72 PAGE 8-1

85226 ©B@43 KP43, 473

s MEW "FBO" FUNCTION. THE ARGUMENT IS CONVERTED
s FROM FLOATIMG-POINT TO PACKED BCD AMD THEN UNFACKED
/4 AMD SEHWT TO THE OUTPUT DEYICE (TELETYPE». AS ABOVE,
7/  THE PRIMARY FURFOSE IS TO SHOW TECHHIQUES. '
7 CakL. L FBOOMY. L '
s WHERE ¥ IS A% FOR "FEI" ABOVE.
s SIMCE THIS FUMCTION IS MOT SET UP TO RETURH
/4 CANY YaLUE., IT MIGHT JUST A8 WELL HAVE BEEN CALLED
s BY AMOTHER MODIFICATION TO THE “"L" <OR "0%")
/s COMMAWD. I.E. "0 OUT EXP:;" [WHERE "OUT" WOULD BE -
#  THE OFTION TO CALL THIZ ROUTIME. WHICH WOULD HAVE"
# HAD TO CALL "EYALY TO EVALUATE "EXP"I.
a5227 4262 ¥BO, JHE BIHZELC /CONMVERT ARG TO PACKED BCD
85238 1363 ' TAD DIGEL /GET FIRST 3 DIGITS
’
s I-0 INSTRUCTIONS WOULD BE IMSERTED HERE TO
s SEND DATA TO A DEVICE, UMDER HMORMAL USAGE.
e
B5231 4343 o JME UPACKD - ZUNPACK & PRINT DIGITS'
a5z2iz2 1364 TaDh DIGSZ o :
B5233 4343 . JME UPACKD /SAME AS ABOVE
85234 5536 JMP T EFUN3I I
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# 3 DIGIT PACKED BCD TO BINARY CONVERSION
’ BY RADIX DEFLATION.
/
/ FROM: CARL LOWEMSTEIN, U.C.5.D., "DECUSCOPE",
y woL. 1@, MO, 3.
05235 @6eE. BCDZBH, @ .
BE2IE  ZA44 noa TEML /= 256+H + 16#M + L. CDECIMAL)
B5237 1044 TED TEM1 s 40ExH + 20%M + L :
ASz4n  BI2ER BHD CF4B8 s 40E%H | :
B5241  71i@ CLL RAR s 2@E®H
AS242 3040 DCH TEME
BE243 1040 THD TEMZ
AE244  TELZ RTR s 40%H
B5245 1040 THD TEMZ s 240%H
B5245 1044 THD TEMI s E4B%H + 20%M + L
B5247 @261 AHD C7TED s G4B%H + 20%M
BE250 . TE12 RTR s 15E%H + dwh
BS251  ZE48 Do TEM2 |
B5252 1046 TaD TEMZ
65253 716 RER s TAwH 4+ ZM
BS254 1040 TaD TEMZ s 2T4%H 4+ BwM
BS255 741 CIm ¢ =2TdH -GN
B5256 1044 TED TEM1 C 4 14d%H + 12N o+ L
85257 S635 JMF I BCDZEN s= 1@8@+%H + 18%M + L (DECIMAL)Y

BEzed  Fd408  CP486, Y468
B5zel  FVedA  CPFEH,  7Fyed
BEd44  TEWI= EWP
BadE  TEMZ= Exl SUSE PAGE & TEMPORARIES
BR252  BEaAD  BIHZBC, @ SCOMYERT F.P. ARG TO PACKED BCD
BE2ed 1845 Tal HORD ‘
pE2ed  FRLA SPA CLA
BE2ES 4568 ERROREZ SHEGATIVE ARGES ARE ILLEGAL
BE2ee 4487 FIHT JEMTER F.P. PACKAGE
BEZET 1330 FahD FHALF SATD 8.5 TO ROUMD UP
BE2TE - 4333 Friul SCalE SHULTIPLY BY 1. BE-&
BS271 Baan FEXT
BEEve 1844 TaD EXWP 1% THE REZSULT < 17
BS2Y3  FV4a SMa SZ2R CLA
BS2v4 5381 AP BIHERR CSHD, ARG IS > 299959 TOO BIG! R
BE2FVE Faal @ ‘ -
BES2VE 3843 ICw OYERIL SYES, MAKE OFERAND NOM-8
BE2ZFT Za4p ICm EXi CosalIGH BIMARY POIMT TO THE LEFT
BEIEE 4741 JHE T ALIHI A 0OF THE MOST SIGHIFICAMT BIT. s
R0l 4586 BINERR: ERRORE o SCOULTHY T ALIGH--ARG WaAS TOO SHMALL!:
BEIEEE 4827 : CJdME T DOUELE  <MOW SHIFT 1 LEFT TO EMD OF WORD -
BEIRZ - EV38 ool 1 REMI SSET “REMAIN® TO &, ’ K
Bo3ad  EFIEV ncha I DIGI S ZET 'DIGITY TO 8.
B3RS 1327 TaD DCCOM /& SET UP THE "DCA"
BS38e 3322 DCAa BINZEZ
BO3IEY 7344 CLL STA RAL A= =2
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AS318 3832 oA T1 <USE PAGE 8@ TEMPURARIES

B5311  ¥346 PBIMEZBL, CLL 5TA RTL s= =3

B5312 2871 ICAa T2

85213 Vips BIMZBZ2, CLL RTL SSHIFT DIGITS 4 BITS

B5314  FEGg ETL

B5315  3B33 LICa T3 s & SAVE RESULTE

B53le 4748 JHMS I M1Gl SPOP DUT A DIGIT

B5217 1833 TaD T3 < & MERGE WITH THE OTHERS.
BEE28  ZeV1 Iz2 T2 <DOHE 37

B5321 5313 JHMP BIMZEZ2 AHO

BE3I22 7482 BINz2B3, HLT SWILL BE A "DCA" TO STORE DATA
BE53z3  23z2 IS2 BIMZES # BUMP THE INSTRUCTION ' :
BEI24  Z2B32 I5Z2 T1 SDOME 2 GROUPS?

B5325 5311 JHP BIMZEL SHO

B53Z6 5662 JHF I BIMZBC SHES. EWIT

B5I2V 336 DCCOM,  DCA DIGSI : <DUMMY INSTRUCTION

B5Z38  D@eBe  FHALF. @ = @A, 5, ROUNDINMG COMSTANT

B5331 2080 2aea

B5Z22 G860 5]

A5333 FF¥35 SCALE, -23 s= 1. BE-&

B5334 2661 28el

B5335  SV37 av3T
s THE SCALIMG OF THE HMUMBER FOR OUTPUT IS DOHE:
4 A% FOLLOWS. :
s .
¢« 1. 8.5 I% ADDED TO THE MUMBER TO ROUMD UFP AMY
I FRACTIOMAL PART. THIS I5 HEEDED DUE TO THE - -
s CFACT THAT @, 1 CAMMOT BE REPRESENTED EXACTLY
s BY A FISED-LEMGTH BIHARY FRACTIOHN. :

..
ra

THE HUMEBER IS MULTIPLIED BY 1.8E-&. THIS
COMVERTS ALL HUMBERS LESS THAW 1, 688, baa TO
A FRACTIOHN <10, 886 =% 6.1, 1 => 0. 800881,

THE RESULT IS THEHW UM-FLOATED TO A FIXED~
'POINT FRACTION WITH THE EIMARY POIMT TO
THE LEFT 0OF THE HMOST SIGHIFICAMT BIT. THIS

RN N N
il

vy FLACES THE BIHARY POIMT BETHWEEM *REMAIH® o
s CTHE OWERFLOW FROM THE FLAC WHEWN ‘HMULTI®’ ‘
s ' Ig CALLEDY AMD “HORD' (THE HIGH ORDER WORD
s OF THE FLAC:.

R EACH OF THE DIGITS IS WOW DEVELOPED BY
. SIMPLY CALLIMG “MULT18* TO MULTIPLY THE FLAC
s EY 18. AFTER EACH MULTIPLICATION THE
s HEXT DIGIT WILL HAYE "POPFED" OUT OF THE
Vs FREACTION IM THE FLAC, AMD WILL BE RETURMED
s IH THE aC. : .
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BE23IE 5712 REMI. REMAIN
A533I7 5713 DIGI, DIGIT
ESI4n  Se67  M1al, MULT1®
B5341 65823 ALIMI., ALIGH
B5342  F3IZS  DHORI, DHORM

B5343  @0A8  UPACKD, @ ZUNPACK & OUTPUT PACKED BCD

65344 2044 DCH TEML - /SAVE DIGITS

@5345 FI46 . CLL $Ta RTL r= -3 S
AS346  Fa4B DG TEM2 #HOTE: CANNOT USE Ti, T2 OR T3!
AS347 1844 UPACKL, TAD TEMI ~ /GET DIGITS B
BS5358 7166  CLL RTL /ROTATE HIGH ONE TO AC 8-11
@531 PEEE RTL : ,

AS3I5Sz 3844 OCH TEMI

B53I53 1844 TAD TEM1

HS354  7OA4 RAL | .

B35S @187 AND P17 ~ /MASK TO 1 DIGIT |

AS3SE 1113 TAD C268  /MAKE A CHARACTER

A5357 4551 FRINTC A .

85358 2040 - 152 TEMEZ /DONE?

B5361 5347 JHP - UPACKL  sHO

BS5362 5743 JMP T UPACKD

A5363 @688 DIGEL, @ : ' ‘
- DIGsa, SUSE "DPRIMT!

S ' ROUTIME TO FLOAT THE. SIGHN OF THE FLOATING-POINT
/  HUMBER BEIMG OUTPUT TO THE IMHMEDIATE LEFT OF THE:
4 MOST SIGHIFICAMT DIGIT. THIS ROUTIME AND THE TWO

FATCHES AT LOCATIOWMS S532 AND S8BF ARE ALL THAT IS &
HMECESSARY TO ADD THIS FEATURE. ' :

.

 DPRINT, @ ‘ SPRINT: DIhIT & SIGN (IF MEEDEDD

A53cd  BaQo

BE365  FE1@ EPA /PRIHTIHG A SPACE?

BEE6e S3V0 JHP DRRIML S 0 #YES, JUST DO OIT ' g
BE36T 3343 noa URFACKD SHO, MUST BE @& DIGIT: SAYE AC
AS3VE 1588 TAD I EREFT .~ #GET THE SIGH CHﬁRﬁLTER S
?qui* v448 SEZA '

B53E7 4551 PRIMTC - SPRIMT IF HGT PRIMTED ¥YET .
ESE?E.‘ESSb ' "DEm I ERRFT . ' & RESET CHAR TO &

BE5374 1343 CTED UPACKDC sRESTORE AC- ‘ Co
BEEFE 1113 DPRIML, TAD C2EA : /MﬁKE AN ﬁSCII LHﬁEﬁCTER SRR
BS3FE 4551 - PRINTC : ,

Be37y . 57e4 JUPO IO DPRINT
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5525 #5525  ~CORRECT THE ROUMDING COMSTANT

B5525 BB04 4
5532 #5532 OVERLAY *OPUT’: PART OF FLOATING SIGN

B5532 5364 IFRIMT ~#DIGIT & SIGH PRINTER

o
-J
-J
I
*
o

5774 SUSE THE SMALL HOLE

HEW "FOUT" FUMCTIOW. OUTPUTS THE ARGUMENT
AS A CHARACTER TO THE OUTPUT DEVICE. ALLOWS
CHARACTERS TO EE OUTPUT.

Call: L FOUTCN

WHERE % IS AHY EXFRESSIONM IH THE REAMGE

1.GE. Y. LE. 4825, HNOTE THAT THE HUMEER IS

ACTUALLY OUTPUT MODULD 256 <2 BIT CHARACTER?Y.

TO OUTOUT & MULL TO THE TELETYPE. USE

L FOUTC2sE, L. THIS MUST BE DONE BECAUSE

@ I% THE EMPTY FLAG FOR THE TTY OUTPUT

BUFFEFR.

WO R M N N N N %

-,

B5774 4453 XOUT,  JMS I INTEGER  ~FIX THE FLAC.
B5775 7440 524 /CAMNOT USE @1
BE7TE 4551 PRINTC OUTRUT IT
BE7F? 5526 © JMP I EFUNZI
E0@1 #6881  SREMOYE OUTFUT OF "=" IN F.P. OUTPUT .
AEEE1  FE18 CLA SKP
EBET  *6BB7  COVERLAY "PRINTC": PART OF FLOATING SIGH
BEBBT 3566 DCE 1 ERRPT /SHYE SIGM CHARACTER
6168 #6168  ~REST OF "FA" FUNCTION
BE160 4548  HAl, PUSH. /CHECK FOR & EYALUATE 2ND
BE161 1142 CHECOM  ~ ARG, IF AHY 5
BElEz  FIIR STL CLA RTR SOMLY 1. AC = 2888 => FGET
6163 1373 TED FPCOM 2 ARGS =3 FPUT .
6164 237 DCA HAOP ~ #SET UP OPERATIONM |
6165 1413 POFH | | |
6166 3630 Do PTI /SET UP ADDRESS
G167 4487 © FINT - |
G170 @EA8  KAOF,  FEXT # FGET OR FPUT
E171  BAOE FEXT
6172 5536

o R ot B oy I R oy U

JMPOT EFUNZI

L]
(23
foy
=
73]
T
'
(7%}
=

FPCON, FFUT I PTI
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6311 #6311 s0OVERLAY OLD H.5. READER ROUTINE

s MODIFIED "L", “HOW "0", COMMAND. CAN STILL
# BE USED TO OUTPUT LOCATIOWS USED BY FOCAL: AND HAS
# AN ADDED ACTION TO ALLOW THE EXECUTION OF A LINE OR
v GROUP IM A FOCAL PROGRAM.
/
/  SUBCOMMANDS.
s L LOCATIONS: a5 WITH OLD "L" COMMAMD
;
s,/ D DO EXP: THE EXPRESSIOM IS EVALUATED AND THEN
s MADE INTO THE FORM OF A LIME #. THIS
s LIME <OR GROUP, IF THE STEF PART IS 8)
s IS5 THEM EXECUTED A5 WITH THE "DO"
s COMMAMD.  THIS IS GIVEM FOR AM EXAMPLE
s OF HOW TO CALL A FOCAL LINE OR GROUP
s FROM A PATCH.
BEZ11 4568 OCOM, SPHOR ' #"0" COMMAND HANDLER
Bs3ie 1@se ’ TAD CHAR <SAYE CHAR
BE313 4542 PLSHA
BE314 4545 0COML,  GETC #GET MEXT CHAR
Be313 4558 SORTE #LOOK FOR TERMINATOR
Be3le 1376 GLIST-1
Be3lV Y418 - SEF
BEI2E 5314 © WJMEDCOMI ZHOT FOUND
B3zl 1413 ‘ POFA
BEZZZ 4547 SORT.J <G00 D0 SUB-COMMAND
AE323 2413 - OCLIST-1
BEZZ4  BEE3 OBLIST-0CLIST
BEZZT 4566 v ERRORZ #ILLEGAL CHARACTER
s
s
BE3Ze 4548 0DO. - PUSHJ SEVALUATE THE EXFRESSION
BEIZT  1E12 EVaAL-1 ~CSKIP CHARY
BEZIZD - 4453 S JME 1 O IMTEGER  #FIM THE FLAC L
@331 T458 SHA #TEST RAMGE: 1.LE.#.LE.Z1
Be3iz  DIEV JMP ODERER .« = @, BRD
BE3I3Z  B3V3 © AMND P48
BeI34 7458 SHA < .GE. F1., EBRD
BE3ZS 18435 THD HORD , # ME. @, BAD
BEZZE . FE48 SZm CLA '
BE3I3IT 4566 ERRORZ sILLEGAL NUMEER o
Bo340 1848 Tal LORD <0k, GET GROUFP PART & MOVE . ..
BEZ41 4557 RTLE - TO FROPER BITS - PRI
Beid4s VoG4 Fal : A ’
BE343 306V DCA LIMEND - SEAVE GROUF PART
BE3d44 4451 JHE T MIMSKI - #MEGATE FLAC
BEZ4S 4487 FIMT
BE346 VOO FHOR #RE-HORMALIZE FLAC (NEGATIVE)
BHE347 14328 FaDD I PT1 ~/SUBTRACT OFF INTEGER PART
BE358 4374 FHUL Floo SHMULTIPLY BY 1@&8{18)
86351 6068 FEXT S R
AE352 4453 JHS I INTEGER - ~FIX THE STEP PART
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Talh LIMEND SMERGE IT WITH THE GROUP
ICe LIMEMD /. .LINE HUMEER. ..
Tall LORD sWAas THE STEP PART = @7
SZ26 CLa ’
STL RAR SHO, gt = 4886;:; DO 1 LIMNE 7
ICa HaGs / OTHERWISE = @; DO GROUP
Tah CHAR ZMUST SAVE CHAR
FLSHA ‘
- TAD CCE S8 SET IT TO A CLE.
oCAa CHaR s FOR PROPER EXIT
PUSHI - SNOW GO TDov. ..
Do+1 '
FOPH /RESTORE SAYED CHAR
ICA CHAR '
JHP T U+ ZMOW GO DO MEXT COMMAND
FROC . S
rrde:
¥ <= 188,08
21aa :
B

#DON’T GO TO SYSTEM AFTER "L"

POPJ - /CONTINUE WITH NEXT LINE
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ACLH Ba FLTXR 8914 FT1 BEEE
ACIL e FLTHR2 BE1S FUSHA 4542
ALIGH & FruL 4a8e FUSHF 4543
ALIHI 5 FHOR vEEE FUSHJ 4544
AEOUT 8 FPCOH 6173 F13 BEE5
BASE 1 S FROW SEen Fi7 BiE7¢
BECOZEH 5 FRUT sEEa FIV? B18&
BEIMERR S FSUB edsulsl FPepn D164
BIMZEC 5 Flag B3V P77 alza
EIMZEL S GETC 4545 FPed48  g373
EIMZEZ 5 “GETLHM 4554 READC 4552
ETHZEZ 5 GIMC BEVE REMAIN 5712
BOTTOM @ GLIST 1377 REMI 5336
CCR @ GE1 1437 ETL& 4557
CFRZ . @ HORD BE45 SCALE - 5333
CHAR 5] IMDEY BB&84d SORTC 4558
CHECOM 1 ITHFUT @&v5e& SORTCH 8854
CHTE 5] IMTEGE @as53 SORTJ 4547
caes it LASTLH 8625 SPHOR 4568
C2es 5] LIBRAR 7563 START @177
Cr4BaR LIM 1362 TEM1 BE44
Cy7ed LIMEHMD BBET "TEMZ BEdn
DARTH LORD Q846 TESTC 4564
DCCON MCOM 1136 TESTN 4561
DIGI MFLT a1y THISLN ge23

DIGIT
nIiGsl

nIiGss

MIMSKI®
MIMUSA
"MFER

TLIST
TETGRP
TETLPR

=y
=
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THORI MULTIE S&&7 Tl
DHORM MULTE2 5718 T2

jifa] Migl ~ S346 T3
DaUBLE B i1l UPACKD
OFRIHT " HMza Bias UFACKL
IFRIML Mzda Bll4 A
DSIZE MEGsSh  @G8e3 HEOP
DUELAD OBELIST 2417 ARl

OCLIST 2414 HET
OCor s211 CABO
ool &e314 wCT
QODERR  &273 COWIM
oo B3 HOuT
OUTDEY @ AP43
TOVERL HRT
IVERZ WETZ2
FECkC
PO
FC1
FOLKE
FEFR
POFA 3
POFF G544
FOF.J 5541
FRIMTC 4551
FPEHTLH 4553
FROC a1l

DIWORDS
EFLH
EFUHE
EFUHZI
ERRORZ
ERRORSD
ERRFT
EMAL
ExP
Exl
FalD
FOIv
FEST
FGET
FHALF
FIHDLH
FIMT
FISW
FLAC
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sFOCAL

Ba2v3z

az2vee

Bepo1
aBBEe2

Bi1462

G2277?

82545

BIE44 -

a56865

DEBUG

igel

3844

a2
ChEsh

1861

PATCHES #1 PaL8-vY? 8/5,72 ° PAGE 1
/FDCQL DEEUC PATCHES #1

#DEBUGGING PATCHES FOR RUNNING FOCAL WITH "IOFR":.
*63 /EHﬁﬂéE I-0 ROUTINE POINTERS: '

1254  sOUTL"
2414 ,"I3I"

%2732 /ERROR HAMDLER PATCHES FOR IO0OF

JHP 2742 /N0 WAITING FOR OUTPUT
*ZPEE

HOP ' #REMOYE THE "TLS"

/ADDITIOMAL PATCHES TO ALLOwW THE USE OF 0S-8 ODT:

e /MOYE TWO CONSTANTS FROM LOCS 5 & 6
PiZ, . 13
ciem, 166

~<NOW CHANGE ALL REFERENCES TO THEM'

#1462  SUESZ+LV

CTAD P13

*2277 AUUTE+L"

TAD Claa

C#2543 AUFCKL1+7"

“TAD P13

k344 sU"RUBZ+2Y

TAD Ciaa

LkGEHES Z"STARTL+1"

TAD P13



sFOCAL

BERES
Beoed

Bzvez

DEBUG PQTCHES #2 FALE-V? 8/5,72 PAGE 1

raog

BEal

gaasl
Bagpz

51452i
B2277
:92545
B3a44

BEE8S

BE1E
Blea

1452

l1eal

#FOCAL DEBUG PATCHES #2

vDEBUGGING PATCHES FOR RUNMMNING FOCAL WITH "IOF®
<  WITH THE STHHDARD "I0F" ROUTIMES OVERLAID.

*63 #CHANGE I-0 ROUTIHE POINTERS

SDOUTL +DEBUG LOW-SFEED OUTPUT
I <DEBUG LOW-SPEED INPUT

- H2732 <ERROR HAHMDLER PATCHES FOR IOF

JHPo2742 0 0 sHO WAITING FOR QUTPUT

- HOP /REMOVE THE "TLS"

CSADDITIOMAL PATCHES TO ALLOW THE USE OF 0S/8 0DT:-

#1 SMOVE TWO COMSTAMTS FROM LOCS 5 &6
P13, 13
cieq, 1aa

/HOW CHAMGE @LL REFEREMCES TO THEM
#1462 AUGEEZ+LY

TAD P13Z

HR22TVF . /UUTE+L"

TAD C166
#2545 SUPCKL+7Y
TAD F13
*30dd SURUBZ+2M
TAD Clea
*5BE5  SUSTARTL+LY

TAD P13
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EJECT

2ETE  *26V6  <OYERLAY ’XOUTL’
BRETE  @EEE  DOUTL, @
B2ETT  BE4E TLE |
BE2FEO  S@41 - TSF #SLOWEST Way
B27FEl  SI80 JHP L =1
B2Z7RZ  TIEE CLa
B27E3E  SETE JMP I DOUTL
@274 @oas  DIZI. &
B2Z7ES  6B31 KEF
BEZ7EE  SIAS JHMP -1
B27A7  EA@36 KRE . : :
B2718 @188 aND PI7? #IGNORE PARITY, NULLS
B2711 7458 SHA -
B2712 53265 JHP DIZ3+1
B2713 1123 Tal C26a
@2714 57084 JHF 1 DI33



