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28
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39
49
42
46
47
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52
53
54
63
64
78

CARRY 05714
ZERO 05715

SIGN 85716

PARITY 85717
MEMORY 25020
SQUAREROOT 28217
X 2%720

Y 85722

2 85724

PRINTCHAR 21327
CHAR 05726

1 85727
PRINTSTRING 21757
NAME #5738

LENGTH P5732

1 #5733
PRINTNUMBER 22387
NUMBER 25734

BASE 35737

CHARS 05740
ZEROSUPPRESS 25741
1 85742

J 85743

TEMP (15744

1 25764

HEADING Q04771
MONITORUSES 05766
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2072
2880

2mn88
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$
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MCS TECHNICAL MEMORANDUM 15 March 1974

A GUIDE TO PL/M PROGRAMMING

This MCS Technical Memorandum provides replacement
pages for the following MCS .manual: A Guide to PL/M
Programming. '

The changed pages document the availability of PL/M
Version 3.0. Note that prior to Version 3.0 some
features of the language and the compiler are either
not implemented in full or are not available.

Pages to be replaced or added are:

47 - u8
54, 58

65 - 67
95 - 102

File this memo at the back of the manual to provide
a record of changes.
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129
130

133
132
133
134

138
136
i
138
139
140
14

142

143
144
148
146

147

INVALID USE OF BUILT<IN FUNCTION IM AN ASSIGMMENT,
PASS®2 CUMPILER ERROR, INVALID VARIABLE PRECISION (NOT

SINGLE BYTE OR DOUBLE BYTE), MAY BE DUE T0 PREVIOUS ERRUR,

LABEL RESOLUTION ERROR IN PASSe2 (MAY BE CUMPILER ERROR),
(SAPE AS 108),
(SAKE AS 11)),

INVALID PROGRAM TRANSFER (ONLY COMPUTED JUMPS ARE ALLOWED
WITH A °GO TO*),

(SANE AS 134),

ERROR IN BUILT<IN FUNCTION CALL,

(NOT USED)

(SAME AS 107),

ERROR IN CHANGING VARIABLE TO ADDRESS REFEKEMCE, MAY
BE A PASS=2 COMPILER EKROR, UR MAY BE CAUSED BY PREe
VOUS ERROR,

(SAME AS 107),

INVALID ORIGIN, CODE HAS ALREADY BEEN GEMERATED IN THE
SPECIFIED LCCATIONS,

A SYMBOL TABLE DUMP HAS BEEN SPECIFIED (USING THE SMEMORY
JOGGLE IN PASSel), BUT NO FILZ HAS BEEN SPECIF1ED Y0 REe
CEIVE THE BNPF TAPE "USE THE $BNPFsN CONTROL),

INVALID FORMAT FOR THE SIMULATOR SYMBOL TASLE DUMP (SEE
ERROR 111),

STACK NOT EMPTY AT END OF COMPILATION, POSSIBLY CAUSED
BY PREVIOUS COMPILATION ERROR,

PROCEDURES NESTED TOO DEEPLY (dlL OPTIMIZATION)
SIMPLIFY NESTING, OR RE«COMPILE WITH LARGER PSTACK

PROCEDURE OPTIMIZATION STACK UNDERFLOW, MAY BE A
RETURN IM OUIER BLOCK,

RESTART LCCATIONS FOR SURBSCRIPT AND BASED VARIABLE
SUBROUTINES OVERLAP (CHECK 81 THROUGH 87 PARAMETERS)

Figure IV-7. (Con't)
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Switch Name Use Default

80 3 n Controls branch to starting location ¢ 40

any restart toggle is speciftied (81 thru 87)
$i = n It n is greater than 7, inline code is 8
thru generated for address computation, If n
$7 = n is between 0 and 7, a restart subroutine

will be emitted in restart location n,
and inline code {n the program will be
replaced by restart instructions (see

section V,4),

S$ANALYZE = n Print a trace of the register allocas 0
tion stack {if n = {, Include assigned
registers is n = 2,

SBINARY = n Do not write a object tape i¢ n = 0, Others 0
wise, write a object tape to file n (see
PL/M t{le numbering), The object tape format
i{s determined by the setting of SQUICKDUMP,
SCOUNT = n (Same as Pass 1)
$DELETE = n (Same as Pass 1)
S$EOF (Same as Pasg 1)
SFINISH Print a decoded dump of the generated . 0
' machine code at the end of Pass 2,
SGENERATE = n Print a cross reference of source line 0
numbers verses machine code locations
ifn=1, Ifns 2, print a trace of
the intermediate language as it is read,
as well,
SHEADER = n Start machine code generation at location 0
n when producing code dump or object tape,
S$INPUT = n (Same as Pass 1)
SLEFTMARGIN = n (Same ap Pass 1)
SMAP " Print a memory maﬁ showing symbol numbers 0

and address assignments at the end of Pass 2,

SOUTPUT = n (same as Pass {)
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SPRINT

$QUICKDUMP

SRIGHTMARG
S$TERMINAL
$VARIABLES

SWIDTH 3 n

§= an

(Same as Pass 1)

=n Ifns 0, the object tape format will
be BNPF, It n = 1, the object tape format
will be hexidecimal, with 16 bytes per record,
It n is greater than i, the object tape will
hexidecimal with n bytes per record,

INan (Same as Pass {)
(Same as Pass {)

2 n The first page of randomw=access memory (RAM)
i{s page n (numbering O, 1/, se0 ¢ 63),

(Same as Pass )
If n = 0, code is produced for the 8008

(SO0KHZ clock), If n = 1, code is produced
for the 8008=1 (BOOKHZ tlock),

Figure IVv=8, PLM2 %“g" compiler switches,

PASS-2

$generate =1
$bnpf = 6

12=0003H
19=0067H
25=0089H
35=00E6H

Figure IV-9.

(cross reference line numbers and locations in code)
(write bnpf tape to internal file number 6)

13=000EH 15=0011H 16=001EH 17=0026H 18=0043H

20=006DH 21=0071H 22=0077H 23=008LH 24=0087H
26=008AH 29=009CH 32=00A5H 33=00BEH 34=00E1H

Sample output from PLM2 corresponding to the
INDEX procedure.
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suppose, for example, a programmer codes three
subroutines in assembly language for handling teletype I1/0,
The subroutine 51 sends a line-feedecarriageereturn, and {s
tound at location 50 in memory, The subroutine S2 writes a
single character at the teletype and returns, Assume 52
assembles starting at location 75, The subroutine 53 reads
one character from the teletype, and s 1located between
addresses 120 and {50 in memory, The following PL/M program
then proviaes {interface procedures £for these assembly
language subroutines,

1503 DECLARE CRLFS LITERALLY *50°,
TTYOUTS LITERALLY *78°¢,
TTYINS LITERALLY "120°)

CRLF§ PROCEDURE}
GO TO CRLFS)
END CRLF}
TTYOUTs PROCEDURE (CHAR))
DECLARE CHAR BYTE}
GO TO TTYOUTS)
END TTYOUT;
TTYIN; PROCEDURE BYTEj
GO TO TTYINS}
END TTYIN)

The CRLF, TTYOUT, and TTYIN procedures can then be called
in the same manner as any internally=defined procedure,

1f the assembly language subroutines are not £fully
checked=out and thus are undergoing revisions, it may be
worthwhile constructing a "jump vector" at the beginning of
memory, The 3Jump vector contains Jjump instructions to
addresses of the currently assembied subrotines Si through
Sn in lower memory, The corresponding PL/M interface
procedures then branch {ndirectly through this jump vector,
If the subroutines are reassembled at different locations,
only the jump vector need be changed, since 4§t s not
necessary to recompile the PL/M progranm,

As a final note, the programmer {8 vreminded that
assembly languagé subroutines should be used only when
absolutely necessary, Changes tc the PL/M system for future
machine architecture will necessitate changes in subroutine
conventions, resulting in loss ot upward software
compatibility in all programs vhich depend upon these
conventions,

4, PL/M Restart Functions

The size of PL/M programs which make extensive wuse of
based or subscripted variables may be significantly reduced
by permitting the compiler to use the 8008 restarts, The
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compiler w{ll then emit short “subroutines’ in the selected
regtart locations and substitute restart instructions for
inline code in the body of the PL/M program, Seven restart
subroutines are provided te handle various PL/M subscript
and based variable constructs, Any combination of these
seven available restart subroutines may be specitied prior
to starting pass 2, by entering the corresponding control
toggles and restart numbers to be used, PL/M constructs
and the associated control toggles are given in figure V=4,
The toggles used should be selected on the basis of
occurence of these constructs in the user’s PL/M program,
Figure Veq4 1ists typical code reduction, in bytes, for each
use of each restart,

In general, all but the most trivial programs will
benefit from the use of the restart subroutines, The
restarts required for the constructs of ¢gtigure Ve4 aret

1) Based scalar varjiables require only control
toggle 1§,

2) Byte vectors with byte subscripts require
control toggles 2 and S,

3)  Address vectors require control toggles 2 and
6y and {n addition, 3 if byte subscripted
and 4 {f address subscripted,

4) Supscripted based variables require control
toggles 2 and 7,

The default value of all the restart toggles is eight,
indicating that neither the restart subroutine nor restart
instructions will be produced, Setting a toggle to a value
n between 0 and 7 selects the restart option, and forces the
restart subroutine to be emitted at locations B8#n through
gene?,

The starting location of the user program will be that
following the highest restart locations used, for example,

§2=4 §4=2 56=)

will result in a starting location of 40 ¢for the user
program (subroutine 2 occupies locations 32 (8#4) through
39 (8%4+7))., N

A program’s starting address may be altered by setting
the SHEADER control toggle, or by specifing an origin
in the source code, Progam origins are not permitted which
would origin the PL/M program at or below the last location
used for the restart subroutines,
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I1f any of the restart toggles are selected, the
compiler will 4include a branch to the svarting location ot
the program {n location 0 through 2, Thus, a restart 0 may
be used to start or restart the user program, Generation
ot the branch at location 0 {s controlled by the control
toggle 0, The default value of this toggle is 0, which
forces the normal branch te the PL/M program’s starting
location, It the toggle is set to i, no branch will be
produced, Setting the toggle to a value n greater than 1
will force a branch at location 0 to the absolute address n,

Users of the Intellec 8 should be aware that the
monitor uses Jlocations 3 through 15 for all commands other
than "READ’, If a restart toggle 4{s set to ‘’1°, the
restart subroutine will be occupy locations 8 through 15,
The program may be loaded using the monitor, but §{t may
be started only by use of the reset switch to force a
restart 0,

control Code PL/M
Toggle Reduction Construct
3 4 Scalar based variables)

subscripted based variables
wvhen 87 is not selected

82 | Complex expressions involving
a subscripted variable and
either a procedure call ot another .
subscripted variable (may be called
prior to calling restart S, 6, or 7)

83 3=4 Address vectors with byte subscripts
54 3=4 Address vectors with address subscripts
1=2 Address vectors with pyte subscripts
when 83 {s not selected
$5 3=4¢ Byte vectors with byte subscripts
$6 3=4 All address vectors
i=2 All byte vectors

87 . 7=8 - All based subscripted variables

~Figure ve4, PL/M restirt toggles and assoclated constructs
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Appendix A

A Sample Program in PL/M

Source Listing

00001 1 20403 /o 1S [HE ORIGIN OF THIS PROGRAM &/

00002 1 DECLARE TTO LITERALLY “2°, CR LITERALLY °15Q°, LF LITERALLY "OAK®,
00003 1 TRUE LITERALLY °1°, FALSE LITERALLY °0°s

00004 1

00005 1 S8QUARESROOT: PROCEDURE(X) BYTEY

00006 2 DECLARE (X,Y,Z) ADDRESS}

oovor 2 Y 8 X3 Z = SHR(Xel,1)}

00008 2 DO WHILE Y <> 23

00009 2 Y s 2) 2 = SHR(X/Y ¢ X ¢ &, 1)}

00010 3 ENDy

0001y 2 RETURN Yy

00012 2 END SQUAREROQOI)

00013

00014 1 PRINTSCHARt PROCEDURE (CHAR)$

00015 2 DECLARE BITSsCELL LITERALLY °93°,

00016 2 (CHAR,1) BYTE}

00017 2 OUTPUT (TT0) = 0y

00018 2 CALL TIME (BITSCELL)y

00019 2 DO I 5 0 T0 7y

00020 2 OUTPUT(TITO) = CHARy /¢ DATA PULSES o/

00023 3 CHAR = ROR(CHAR,1)1

00022 3 CALL TIME(BITSCELL)}

¢0023 3 " END)

00024 2 OUTPUT (TTI0) = 1y

0002y 2 CALL TIME (BITSCELLBITCELL)Y

00026 2 /% AUTOMATIC RETURN I8 GEMERATED o/

00027 2 END PRINTSCHARY

00028 1

00029 1 PRINTSSTRINGS PRCCEDURE(NAME,LENGIH))

00030 2 DECLARE NAME ADURESS,

00031 2 (LENGTH,1,CHAR BASED NANFE) BYTE)

00032 2 DO I & 0 TO LEMGTH = 13}

00033 2 CALL PRINTSCHAR(CHAR(1))}

00034 3 ENDj

00035 2 END PRINTSSTIPING)

00036 1

00037 1 PRINTSNUMEERS PROCEDURE(NUMBER,BASE,CHARS,2LROSSUPPRESS)
00038 2 DECLARE NUMBER ADDRESS, (BASE,CHAKS,ZEROSSUPPRESS,1,J) BYTEp
00039 2 DECLARE TEMP (16) BYTEj

00040 2 IF CHARS > LAST(TEMP) THEN CHARS ® LAST(IEMP))

00041 2 DO I = § IO CHARS}

00042 2 J = NUMBER MOD BASE ¢ 0%

00043 3 IFJ > °9° THEN J 8 J ¢ 7}

00044 3 IF ZEROSSUPPRESS AND 1 <> § AND NUMBER 3 0 THEN
Q0045 3 J s ® 9

00C46 3 TEMP(LENGIH(TEKP)=1) = J3

00047 3 MNUMBER = NUMBER / BASES

00048 3 END}

00049 2 CALL PRINTSSTRING(,TEMP ¢ LENGTH(TEMP) = CHAR3, CHMARB)j
00050 2 END PRINTSKUMBER)

00083

00052 1§ DECLARE I ADDPRESS,

00053 1 CKLF LITEPALLY °"CR,LF®,

00054 12 EEADING DATA (CRLF,LF,LF,

00085 1 ° TABLE OF SQUARE ROOTS®, CRLF,LF,
000S6 1 * VALUE ROUT VALUE ROOT VALUE ROOT VALUE ROOT VALUEZ ROOZ?,
00087 ¢ CRLFoLF)s

00058 3

00059 1 /¢ SILEMCE TITY AND PRINT COMPUTED VALUES o/

00060 § OUTPUI(ITIC) = 13

00061 1 DO I = § TO 10003

00062 1 IF 1 MOD 5 = § THEN

00063 2 DOs IF I MOD 250 8 1 THEN

00064 3 CALL PRINI'STRING(.HtkolNG.LtuGtH;HElDKﬁG))9
00065 3 ELSE

00066 3 CALL PRINISTRING(4(CR,LF),2)}

00us7 3 END3 )
00068 2 CALL PRIKTSNUMBER(1,10,6,TRUL /o TRUL SUPPPESSES LEADING ZEROZS a/)j
00069 2 CALL PPINTSNUMBER(SQUARESROOI(I). 10,6, TRUE)S

00070 2 END)

00073 1§

00072 1 DECLARE MONITORSUSES (10) BYTEs

00073 1 EOF

NO PROGRAM ERRORS
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Syrool lable

500083 MONITORUSES
500082 6

500078 250

500076 S

$00074 1000

570072 * VALUEZ ROQOT VALUE ROOT VALUZ ROOT VALUZ ROOT VALUE ROOT*
sQoo?! * TABLE OF GSQUARE ROQIS‘
500070 OA

500069 13

500068 HEADING
300066 I

80006S ° °

500082 °9°

800061 °0°

500087 TEMP

S00056 J

S000SS I

§00053 ZERUSUPPRESS
500052 CHARS
500051 BASE

S00050 NUMBER
500049 PRINTNUMBER
500046 CHAR

S0U04S I

S00043 LENGTH
$00042 NAML

S0C041 PRINTSTRING
$00039 7

§00037 91

§00036 0

500035 2

S00034 I

$00032 CHAR

500031 PRINTCHAR
$00028 1

$00027 2

§00026 Y

500024 X

500023 SQUAREROOT
500022 204s

S00020 DOUBLE
500019 MOVE

500018 LAST

00017 LENGTH
500016 OUTPUT
S000315 IMPUT
S00014 LOW

S00013 HIGH

$00012 TIME

$00013 SCR

500010 SCL

500009 SHR

500068 SHL

$000G7 ROR

S00006 RUL

500005 MEMORY
$000G4 PARITY
S00003 SIGN

500002 ZERC

500001 CARRY
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Source Line Nuymber = Code Location ctq’s Reterence

280800H
11504A9H
21208CCH
27208F1H
3650922
432095FH
49=09BEH
500068 02527
ODH OAH
20H 20H
204 S3n
411 4CH
S2H 4FH
S6H 41N ACH
20H 32H 4FK
60=0AS2H
6330ABAH
500086 02744
ODH OAH
67Z0ABAH
7020AF1H

20H
46N
S6HM
20H

500001
50000%
$00047
500043
500052
$00057
500085

00BCC
0ecoo0
00BD¢
00BDA
00BLC
coBL4
00BCS

6=0803H
12808AFH
22308D1H
28308F2H
37869234
4420962H
515090EH
119
[1Y]
20H
SSH
4SH
S4H
SSH 45H 20m
4FH 54H ODM
61%0ASSH

6SBOAAGH

2

68x0ACIH
71=0B03H

OAH
20H
SiH
SSH
4FH

20N
20H
A1H
20H
20H

Variable

73080AH 8=08
16808B4H
23=08D2H
30s08FBH
3B=092AN
452z0988h

$2=09DFH

204
20N
4SH
52H
41K

24308

4009
46809

20H
20H
0H
4FH
4CH
4FH

20H
20H
S2H
4FH
SSH
arn

20H
20K
S2H
204
Sén
20H 52H
OAH OAH
6280ASEH
6630ABSH

69s0ADSH

Address Map

R
H
H
h
o
h
H

$00002
§00021
§00032
500045
§00053
800066

00
00
00
00
o
00

$00003
300024
S00034
500050
500058
500083

BCOLH
BDOH
BD6H
8DBH
BEIH
BF4H

008

18500B6M4
3230QFEH

O00BCEM
00BVOMH
00BOM

00BE2H
ooBren

0800H
OB{0H

Generated Opject Code

10n
EQn

a8
o

20M
41
S4H
S6H
20H
36K

204
20
ry
SN 20H
ASH 20H
s4n 30K

Z:N
sS4
o

§00004
§00026
800042
§00052
$000%6
$0009¢

oCH

9808)38H
1950abFH
29803ESH
3)=0904H
43180933 H
473099CH

20H
2n
LR 1
AR
SaH
(31 ]

1080890M
208008C2H
26808EMH
343093AH
42309424
4ARs0%b9H

20M
arn
20M
20M
204
20M

20K
20H
OAN
4SH
S4H
4SH

20M
4CH
ODH
acH
4FH
acH

20
45H
OAH
SSH
AFH
L1

00BCHFH
00BD2H
00BDEN
QOBDFH
OOBEIH
00BCAN

JMP,52KH,0AH LHI,OBH LLI,D0H LMB IML

INL

LuC

LLI,DOH

LAM INL LCM ADI,01H

LMC DCL LeM INL LCM
LA LAC ACI,00H ORA

INL
RAR

LB
LCA

0820H
0830H INL
0840H LMC
0850H,CAH
O860H RAL
0370H DCL
08804 LAC
0690H ADM
08AQH LAD RAR
08BOH,08H LLI
08COH LMI,00H
08DOH RRC LMA
OBEOH,C2H,08H
O&FQH,08H RET
0900H LLI,DAH
0910H LAI,00MH
0920H,FEH,08H
0930H,09H LMY
0940H,C6H,O9H
0950H LLI,CAR
0960H,E3K LMB
0S70H,FFH JFZ
0980H
0990H

LAB RAR
LBA
DCL
LMB
LOA
LAB
ACM
INL

LuA
ORB
LcH
JMP
LEM
INL
SBA
ACM
INL
XRA

LLI,D4R
LAC SbM
LEM INL
INL LMC
LAE RAL
SUM LBA
LCA INL
LUA LAE
INL LMA
sD6H LMB
LaI,07H
LBl,SBH
LAI,01H
Lh1,0B8H
LBM DCB LAR
ACM LLB LKA
RET LHI,OBH
»OFH LLI,E2H
LLI,DFR LBM
LM3 INL LMC
LAI,39H SUM
»75H,09H XKA

INL LMC LHKI,O0BH
JTZ,A9H,08H DCL
LLI,C8H LMB INL
+8AH,08H LEM DCL
DCE LME LEA RIZ
LAC 88M LCA JFC

§81,80H JMP,SFH,00H CAL,STH,08H LAD
LEA LAD ADI,01H LOA LAE ACI,00H ORA
LME JMP,27H,08H LLI,D2H LAM IML LCM

LLI,D2H L&V
L8M INL LCM
LMC LLI,DOH
LOM LMI, 11
LAR BAL LBA
133H,08% DCL

INL
Lve
LCM
LCB

SuM
INL
LLl
LAD
LCA DCL
LBA INL
LLI,D2K
RAR LEA
RET LHI

INL LCHM
LLI,D2H
LM INL
LB1,00H
LAC RAL
LAB ADM

010 LBI,5BH DCB J1Z,BFH,06H JMP,BBH,08H INL

LHI,06H LLI,C7H SUM JIC,E2H,088 DCL LAM 010 LAM
DCB JTZ,DBH,08H JMP,DaH,QeH INL LBM INB LMB JFI
010 LAI,SBH ADI,SBH LaA BCB JIZ,F1H,00H JMP,EAR
LLI,D8H LMB INL LNC INL LMD INL L®I,00H LHI,OBH

INL SUM JTC,22H,09H LAM LLI,CGH ADM INL LBA
LAM LBA CAL,AFH,0uH LLI,DbH LBM INB LMB JF1

LL1,EOH ‘LM IKL
Lr1,01H LhI,OBH
LLI,C8H LMB INL
CAL,5TH,08H LAB
JFC,6CH,09H LAM
DCL NUM LLI,DCH

LAD SBI1,00H ORC SUI,01H SBA NUB FRC
LAL,10H LLI,E2H SUM LLI,E4H ADL LBA

09A0H
09B0H
09CoH
09DOH
O0YDFH
O9EFH
O09FFH
OAOFH
OALFH
OA2FH
0A3FH
OA4FH

LMD
LCHM
LBM
Ll

ODH
20H
4SH
S3H
20H
SSH
S2H
ODH

LHI,0BH LLI,DFH LBM
LLI,CAH LMB INL LMC
INB LMB JFZ,37H,09H
LAB LLI,EQH SUM LBA
OAH OAH OAH 20H 20H
20H 20H 20H 20H 20H
20K 4FH 46H 20H S3H
ODH OAH OAH 20H Sb&H
S6H 41H 4CH SSH 4SH
45H 20H 20H S2H 4FH
4FK 4FR S4H 20H S6H
OAR OAHM

LLI,C8H LMB
CAL,S7H,08H
LLI,E4H LCH
LAC S81,00H
20K 20H 20H
20H 20H 20H
SIH SSH 43N
41H 4CH SSH
20H 20H S2H
4FH S&H 200
41H 4CH SSH

100

LMD BAL,O0FH
LLI,EUH LAM

LMI, 008 LLY,

ADI, JOH LA
ADI,QTH LMa
LBA LAM INL
JFC,90H,09H
LAH ACI,00H
INL LMI,00H
LLI,DCH LMD
LAL ADI,10H
LOM LCA
20H 20H
20W 20H
S2H 45H
45H 20H
AFH 4FH
S6H 41N
45H 28H

20K
20H
20H
20H
S4H
4CH
20h

PCL SUM JFC,33H
LLI,E2K SuM JIC
DCH LBM INL LCM
LAC ACI,00H LLI
CCL LBM DCB LAI
LO¥ SUI,00H LCA
LLI,E3H LMI,20H
DCL LDM LLB LhA

LLI,DCH
INL LME
LBA LAC

CaL,F2H,00H

20H
41K
4FH
AFNH
S6H
45H
AFH

208
S &k
s2H
$2H
20H
SSH
LY

L8M INL
LLI,E2H
ACI,00H
RET
20H
42H
4FN
(14}
41K
20H4
(14)]

20K
4CH
S4H
S4H
4CH
208
S4H



OASZH LAI,0LH O340 LNMI,0BH LLI,FAN LMI,01H INL LMI,00K LAJ,EO0N LCI,03N
0A6ZH LMI,CBH LLI,F4N SUM INL LBA LAC SoM JIC,03H,08N LLI,COH LMI,08M
OA?7ZH INL LMI,00h LLI,F4H LBM INL LCM LLI,CAH LMB INL LMC CAL,S7H,08H
OA42H LAB SUI,O01H LbA LAC SBI,00H ORB JFZ,C3IH,0AH LLI,COH LNI,FAN IML
0A92H LMI,00H LLI,F4H LBM INL LC™ LLI,CAH LMB INL LYC CAL,37M,00H LAD
OAA2H SUI,O01H LEA LAC SBI,00H ORB JFZ,BAH,0AN Lul,DFH LC1,094 LOZI,73R
O0AB2H CAL,F2H,08H JMP,C3H,0AH

0ABEH ODM OAH

OABAH LUJ,BeH LCI,0AH LDI,02H CAL,F2H,08H LLI,F4H LBM INL LCHM LL1,0CH
OACAH LMB INL LMC LLI,DFH LMI,0AH LBI,06H LUI,01N CAL,2)H,09H LLI,VeN
0ADAH LBM INL LCM CAL,03H,08H LLI,DCH LMA INL LMI,00M LLI,OFH LMI,0AN
OAEAH LBI,06H LDI,03H CAL,23H,09H LLI,F4H LAM INL LCM ADI,01M LBA LAC
OAFAH ACI,00H DCL LMB INL LMA JMP,SEM,0AH WLT

NO PROGRAM ERRORS

BNPF QObject Tape

1 CARKY 05734
2 ZEPRO 05715
) SIGN 05736¢
4 PARITY 05717
S MEMORY 06000
23 SQUARERGOT. 04003
24 X 05720
26 Y 05722
27 7 05724
31 PRINTCHAR 04257
32 CHAR 05720
34 1 65727
41 PRINTSTRING 04362
42 NANME 05730
43 LENGTh 05732
45 1 5733
49 PRINTNUMBER 0444)
S0 NUMBER 0%734
S1 BASE 05737
52 CHAKS 05740
$3 ZEROSUPPRLSS 05741
55 1 05742
56 J 05743
57 TLMP 05744
66 1 05764
68 HEADING 04737
8) MONITORUSES 05766
]
L Yy Yy Y Y Yy Y Y Y Y Y Y Y Y Y YYYYYYRYYYYYYYYYRYYYYYY YL LAY LYY Y 2L LT L e L adad
BB E I NGRS BBV BUNCIISNNG LN DEOBIOOREBROOD000000300200000000000000008000080080000000
2V48 BNPNNNPNNF BNPPNNPNF BNNNNPNPIF BLNPNPPPNF
BNNNNPNPPF BNNPPNPPNF BPPNPNNNNF BPPPPPNNPF
2056 BNNPPNNNMNF BPPPPPNPNF BNNPPMNNPF BPPNNPPPPF
BNNPPNAMNNE BPPNPAPPPF BNNPPNNNNF BPPPPPNNPF
2064 bBNNPPNNNNF BPPPPPNPNF BNNPPNPPNF BPPNPNNNMNF
BFPNNNPPPF BNNPPNNNNF BPPLPNPPPF BNNNNNPNNF
2072 BNNNNNNNFF BPPNNFNNNF BPPNNNNPNF BANNNPENNF
BNNNNNNNNF BPNEPANNNF BNNNPPNENE BPPNPNNNNF
2080 BPPNNNNNPF BNNNPPNPNF BNNPPNPPMF BPPVPNPNNF
BPPPPFNNAF BNMNEPNNNNE BPPPPPNFNF BIUNPNPPPMF
2088 ENNNNPLPPF BNNFPNPPNF BPENPNNPNF BPPNENPPPF
BNNPPNNNNF BPPMPNPPPF BANPPNNNNF BPNLPNPPERF

2776 BRNPPEPPNF BPPEPNPMNF BPPNLPEPPF BNNPPLNNKEF

BPPNPNPPPF BLPMNNPPNF BNNNNKNPPF BNNNNPNNNF

2784 BNNPPNPPNF BPPNPPPNNF BPPPPPNNNF BNNPPNNKNEF

BNNPPFPPNF BINMNNNNNF BNNPPNPPNF BPPNPPPPPF

2792 BNNPPPPPKF BNNANPNPNF BNNNKNPPPNF BNNNNNPPNE

BNNNPPPPNF BNNLNNNNPF BNPNNNPPNF BNNPNNNPPF

2500 BNNNNPMNNPF BNNPPNPPNF BPPPPNFNNF BPPNANPPRF

BNNPPNMNNNNF BPPHNPNPPPF BNNNMNNPNNF BNKNKNNAPE

2608 BPPNNPNNNF BPPNNNNPNF BNNNNPPNNF BNNNNNNNNF

BENPPNANNPF BPPPPPNNPF BNNPFNNNNF BPPPPPNNAF
BEBERPEEISHLBEOROBBRGROUDIUNICRNOPSIVGEGROODOVDINNCA000EBOOIDD0E0300000008000800

2816 BNPNNNPNNF BNPNPPPPNF BNNMNPNPNF BPPPPPPPPF
BHBGBPORE PRI LRI PDPAREBRERSIGRNGRONBNIBBOSEEO300000000008000000000000000808083408

101



Hexidecimal Object Tape

1 CARRY 05716
2 ZEPO 0571%
3 SIGN 08736
4 PARITY 05717
% MEMORY 06000
23 30UAREROOT 04003
24 % 05720
28 ¥ 05722
27 2 05724
31 PRINTCHAR 04257
32 ChAR 08726
34 1 05727
41 PRINTSTRING 04362
42 NAME 05730
43 LENGTH 05732
as 1 05732
49 PRINTNUMBER 04443
50-NUMBER 05734
51 BASL 05737
$2 CHARS 05740
53 ZEROSUPPRESS 05741
55 1 05742
56 J 05743
57 TEMP 05744
66 I 05764
68 HEADING 04737
83 MONITORUSES 05766
s
GERERBRRBVBBIPDENOEODEIBVIBEBOREPOR0000
11008005044526A2E0BI6DOF930FA3IICF30D730F 986
$10081060030FA35DOCT300D70401C8C20CO00BOIADCAS
$10082000C13A3604k 830FAZEQBI6D2CTI0DTI09IED
1100830003056C29FB169496331CFI0DTI6D2F930SD
110084000 A31CF30DT36CBF930FAISVOCF 30073674
110065000CAF230FAG48AUBET310F 3E110E00DICIED
11008600012PAC412E721FCEOZBCI12C6C212003149
$10087000331C157C830C29FD040830F31C187CHI06A
110088000C26FD030981C80445F08463708C33602Ca
1100890008730DECABFEOC30401DBC40CO0BOIALOTC
13008A000C31A30F830FC44270836D2C730D7072E99
$110CB82000GBI6DEFIABSS0ESBO968EF0644BB0B3056
11008C0003E0006072E0B36D79760£20831C755CTA2
$1008BD0OCOUAFBOESBO96BDBGB44D40BIOCFORE94BFY
$1008£000C208G50155065B04SFCB0966F10844LAC2
$1008FO0000E072ECE36DEF930FAIOFB303E002EURAD
11009000036DACFUSC13097602209C73608£730C858
$1009100006006FF1EECT7CB46AF08I6DECFCEBF 94824
110092000FECE072E0B36L0F930FB06GF31974033F7
$10093000093E0F 36£23E03ZE0B3GEOCTI6E29760ES
$10094000C60936DFCF36C8F9303EJ0360CCFI0DTA?
$1009500036CAF930FAG65798C10430CE6C20C0036IE
$10096000£3F9063997406C09CT0407FB31CF090647
$10097000FF487509A831A7360CCRCTIODF 1400D0FE
$10096000C31C0082140198A10A40900936E33E202E
110099000061036E29736E466C8C30C0031CFFIESTO
$1005A000FR2E0836DFCF36C8F9303E0036DCCF3089
11009400007 36CAF930FA46570836DCFRIOFCILERAT
$1009C000CFOBF94B370936E4DSC60410C8C20C0070C
1100900000001 36E097CBC21C00LFDO4SE 208070D30
$£1009£0000A0CA0R20202020202020202C€2020202049
$1009¥00020202020202020202020205441424C4S2F
$100A0000204F462053515541524520524F 4F545389
$100A10000DUA0A2056414C55452020524F 4F542074
$1100A200056414C55452020524F4F542056414C556D
310GA3000452020524F4F542056414C55452020525E
1100A30004F4F542056414C55452020524F4FS40D36
$100A50000A0A0E01552EUB36F43E01303EQ0006EB28E
1100A600016032ECE36F49730C8C29F60030836CBAE
$100A70003E05303E0036F4CF30DT36CAE 930FA465C
$100AB000S5708C114031CBC21COOBI48C3I0A36CEIEDY
$100A00GFA303E0036F4CFICDTI6CAFSIOFA465T2E
1100AA00008C11401CBC21CO0BI465A0A0EDF16G9F9
$100AB0001E7346F20844C30A0DCA0EBE180A1E0237
$1100ACOU046F20836F4CF30DT36DCF930FA36DFIESE
$10GADOOOOROEQEIE01 462309 36F4CF30D746030816
1100AE00036UCF8303E00360F IEOADEO61E01462395
110GAFO0000936F4C730D70401C8C20C0031F930F808
$040B0000645E0AFF46
CHEVBBIVIRPEBBIRBIDBCHIBLBBBDITIRBTVONEG
100000000200
s
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