Appendix F

Variations for
Revision Level 2 ROMs

This appendix describes the differences between the Revision Level 3 ROMs, as
presented in the chapter material, and the Revision Level 2 ROMs.

Chapter 1: STARTUP

Asterisks (*) appear in place of the pound signs (3) in the initial display line of the
Revision Level 2 ROMs:

#44 COMMODORE EBASIC 4%

You can use this as an indicator of which ROMs your CBM computer has.

Chapter 4: ARRAYS

On the Revision Level 2 ROMs, the total number of array elements in any one
array is limited to 256. For exampie, for a one-dimensional array, elements may go from
0 to 255. For a two-dimensional array with dimension 2 in the second subscript, ele-
ments may go from (0,0), (1,0) to (127,0) or (0,1}, (1,1) to (127,1), etc.

An example of programming within this restriction is given below under
“‘Chapter 5: Generating Random Numbers.”’
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Chapter 5: DEVELOPING A PROGRAM, Interactive
Programming

In the Revision Level 2 ROMs, the system location that enables the cursor to
blink is location 548. To enable the cursor, you would use the statement:

80 POKE 548,0 Enable cursor (Revision Levet 2 ROMs)
instead of:

80 POKE 167.0 Enable cursor (Revision Level 3 ROMs)

Chapter 5: RND

RND(0} is non-functional. An argument of zero returns a value that is constant,
or nearly constant, and that may vary from CBM to CBM computer.

You will have to use —TI to generate random seeds. This is the method used in all
of the examples in Chapter 5 under *‘Generating Random Numbers.”

Chapter 5: GENERATING RANDOM NUMBERS

Do not try to use RND(—RND(0)) to generate random seeds; it will not work.
Instead, use —TI as shown in all of the examples.

The RANDOM VERSION 2 sample program in Chapter 5 will not work on the
Revision Level 2 ROMs because of the 256-element array limitation. A second version
of the program is shown below. It shows the lengths you have to go to in order to pro-
gram with the 256-element array limitation. In this program the 1000-element table is
divided into four quarters of 250 elements each.

S REM RAMDOM VERSION 2A

1@ REM #dckdkdok B L A N K E T #okdokkn
26 REM RANDOM DISPLAY OF QME

3@ REM CHARACTER ENTERED FROM THE

48 REM KEYEBORRD

5@ REM
FA DIM T1€2433. 72249, T3(243) . T4(249)
7% T=4 REM NUMBER OF TRBLES

V& M=235@ :REM MO OF ELEMENTS

S8 GOSUB zee "REM IMNITIALIZE THBLES
3@ FRIMT"HIT A KEY OR <R> TQ ENWD",
S5 N1=H:NZ2=N:N3=N:HN4=N
100 GET C$:IF C$="" GOTO 1@9
1aZ IF C#=CHR¥{13> GOTCQ 17A
11@ PRINT " ‘REM CLEAR SCREEM
128 NI ~T1I> REM START MEW S3EED
123 C=(ASCCCEIANDIZE> /2 OR (RSCCCEFYANDER )
1: FOR L=1TOl@a@ :REM 1| FOR EACH SFOT
1 Tx=T#RHDI(1>+1 :REM FICK A TRELE
1. OH T GUSUE 348, 480.580.608 'REM GO FICK AN ELEMENT
POKE A.C ‘REM DISPLAY CHAR
HEXT L
8 GOTO 3%
ERD

REMM #4SUER TO IMITIALIZE TABLESHK
O FOR I=6 TO M-1:T1<I>)=] HEXT

@ FOR I=@ TO N-1:T&:Ix=I+2%50:MNEXT
FOR I=0 TO N-1:TI(I>=1+50&: NEXT

3 FOR I=@ TO H—1:T4(1r=1+756: HNEXT
RETURNM

REM #kSUBROUTINE FOR TRELE T1¥*




Appendix F: Variations for Revision Level 2 ROMs 445

388 Mi=M1-1
3@5 REM IF EMPTY. GO TO AMOTHER THABLE
G318 IF M1<@ THEN M INT(3¥RHDC1)>+1> GOTO 4@0.506,600
320 AXN=(N1+1>%RMDC1» ‘REM PICK AM ELEM
23@ A=T1C(AXOI+32768 'REM FORM POKE ADDR
G40 TR=T1AX> ' T1C(AX>=TI(N1> T1(N1>=TP :REM SWAP ELEMENTS
258 RETURN
393 REM #*SUBROUTINE FOR TABLE TZ%k
480 N2=Nz-1
41@ JF M2<@ THEM OM INT(3%RND(1>+1> GOTO 308.500.6c0e
420 AX=(MZ+1 Y¥RNDC(1 >
430 A=TZCAKI+32768
448 TR=TZ(AN> T2(AXI=TZ(N2) : T2{(N2>=TP
45¢ RETURN
499 REM #%SUBROUTINE FOR TRBLE T3%%
500 H3=N3-1
516 IF N3<@ THEN OM INT(I¥RNDC(1>+1> GOTO 308.486.600
520 AXN=(N2+] X¥RND(1)
O30 R=TIC(AX>+32768
S48 TP=TZI(AX)  TIC(ARXI=TI(NID : TI(NI>=TP
556 RETURN
553 REM *KSUERCQUTIME FOR TABLE Td#ok
€oe Nd=M4-1
£18 IF H4<@ THEH ON IMTC(I¥RMDCI>+1> GOTO 360.40e.508
620 AX=(N4+ 1D RRHDCL 2
€30 A=T4 AN +32768
48 TP=T4{AMND T4(ANI=TH4 (NS : TE{N4=TP
S8 RETURN

Chapter 6: FILES

This section is for CBM users who are having problems reading cassette data files
using the old ROMs. If your CBM has the Revision Level 2 ROMs and you intend to use
data files frequently, you should seriously consider replacing the Revision Level 2
ROMs with the Revision Level 3 ROMs, as the Revision Level 3 ROMs ensure greater
reliability when reading and writing data files.

If you do plan to use the Revision Level 2 ROMs, you must do a little extra pro-
gramming to get around these problems. When writing data to the data tape, the Revi-
sion Level 2 ROMs neglect to initialize the pointer to the start address of the cassette
tape buffer, and also fail to leave enough blank space on the tape between physical
records.! Consequently, when the CBM attempts to read the data back from the data
tape, the problems may result in lost or garbled data. Here are a few precautions you can
take to overcome these obstacles.

1. [Initialize the pointer of the cassette buffer start address. Because the Revi-
sion Level 2 ROMs fail to initialize the start address to the cassette tape buffer before a
file is OPENed, you must be sure to do so before opening a file with a series of POKEs:

Cassette #1:POKE 243,122:POKE 244,2:0PEN 1,1,1
Cassette #2: POKE 243,68 :POKE 244,3:0PEN 2,2,1

Memory address locations 243 and 244 point to the start address of the current
tape buffer. By POKEing in the above values the pointer will be initialized properly.

2. Force interrecord gaps. The Revision Level 2 ROMs do not leave enough
blank space on the tape between physical records. When the CBM attempts to read back
the data with an INPUT# or GET#, if the physical records are too close together the
data cannot be read, resulting in read errors and lost data. To prevent this, you can force
larger gaps to be written between records by calling a routine to advance the tape each
time the cassette buffer is emptied.
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Before forcing an interrecord gap you must detect when the cassette buffer has
written out a *‘physical record”” or “‘block’” of data to the tape. The buffer holds 191
characters (or 191 bytes). A full buffer is a signal that a block of data was just written to
the tape, since the contents of the buffer are dumped only after it has reached its
capacity. By detecting a full buffer, you can infer that a block of data was just written to
the tape and an interrecord gap is needed.

How to Detect a Full Buffer

When writing data out to a tape, following each PRINT # statement the length of
each data item is calculated and kept in an accumulator, which is then compared to the
buffer limit (191 characters). When the accumulator equals 191 the writing to the tape is
stopped until an interrecord gap is written on the tape. Below is a sample program:

1@ FOKE 243,122 POKE 244,32 OPEM1. 1.1

26 FOR =1 TO 18@

30 PRINT#1,¥

4@ A=LENCSTRE (KD d+1

S@ IF cQT+RO5>=1%1 GOSUR 18@&  REM #IF BUFFER FULL CALL SUB. TO ADVANCE THFE#
&6 GT=QT+A

76 HEXT X

@@ CLOSE!

@ END

Line 20 prints a variable. If the variable printed (in this case, X) is numeric it must
be converted to string form so the LEN function may be used to determine X’s length,
as shown in line 40:

40 A=LEN(STR$(X}H+1

One is added to the lengths of the strings to include the carriage returns that are
written on the tape following each data item. Line 50 accumulates the number of charac-
ters in the previous strings, (QT), plus A, and compares the total to 191 (the buffer
limit). If the number of characters written to the tape (QT + A) is greater than or equal
to 191 the entire buffer is written to the tape, and it is time to force an interrecord gap by
calling the subroutine at 1000. However, if QT + A is less than 191 (QT+ A<191), the
buffer is not yet full. Line 60 increments QT by A, and the process keeps repeating until
the buffer is full, and all the data is written from the buffer to the tape, interspersed with
the interrecord gaps.

Advancing the Cassette Tape
There are three necessary steps in the routine to advance the tape:

1. Turn on the cassette tape motor (POKE 59411,53).
2. Use a wait loop to the stall program while the tape is advancing.
3. Turn off the cassette tape motor (POKE 59411,61).

POKE 59411,53 pokes **53" into memory address location 59411, which controls
the cassette motor. Value 53 turns on the motor to advance the tape. Once the motor is
on, a wait loop lets the tape advance for a few jiffies. The wait loop will be discussed
shortly. To stop the tape, a POKE 59411,61 turns off the cassette motor. The length of
the wait loop may be varied or altered, but these two POKESs are absolutely necessary to
turn the cassette motor on and off.



Appendix F: Variations for Revision Level 2 ROMs 447

Following is a sample wait loop inserted between the two POKE statements:

1006 FPOKE S9411,53 "REM #STRART TAFE MOTOR*
1819 T=Tt
1@z@ IF (TI-T)><{1@ GOTO 1eze "REM *WRIT 18 JIFFIES#®
1630 FOKE S3411.61 ‘REM #STOF TAPE MOTOR¥
1e40 QT=a

1856 RETURH

Lines 1010 to 1020 make up the wait loop. Line 1010 sets variable T to the current
value of TI. Tl is the number of jiffies since the PET was powered up or the clock was
zeroed. (A jiffy is 1/60 of a second.) Tl is incremented once every jiffy, or 60 times a
second. By subtracting T from TI, the elapsed time is calculated. The program must wait
until ten jiffies (1/6 of a second) has elapsed before the program can continue. While TI
increments, until the difference between TI and T equals ten jiffies the program is
stalled, letting the cassette tape advance. This blank space on the tape is the interrecord
gap. Once (TI—T) equals ten, the next statement turns off the cassette motor with a
POKE 59411,61.

The routine calculates the space between each record. The tape is advanced
exactly the same amount between each physical record because the time between
POKEing on and off the cassette motor will always be ten jiffies. The length of the wait
loop may be adjusted by changing the constant of the condition expression:

TI-T<X

The larger the value of X, the larger the interrecord gap will be. If you’re unsure
how long the interrecord gap should be, keep the wait loop between 5 and 30jiffies. It is
always better to have the interrecord gap too long than too short.

There is one potential problem with this routine, though it is doubtful you will
ever encounter the problem. If the CBM computer has been powered up for close to
twenty-four hours, or you have set the internal clock close to the twenty-fourth hour,
the routine might hang up during the wait loop. At 24:00:00 the jiffy clock is reset from
5184000 jiffies to zero. If T is assigned within a few jiffies of 5184000 both TI and
the jiffy clock will be reset to zero. The result is that the condition TI—T<10 will always
be true (0000008 —5183998 < 10) and the wait loop will hang up infinitely because
TI—T will never be greater than nine. It is very improbable that this will ever happen to
you, but you should use caution if the jiffy clock is ncaring the twenty-fourth hour.

Here is another way to advance the tape:

FOKE S53411,8% REM #*START TAHPE MOTOR#*
FOKE Sid4.@ ‘REM ¥ZERC JIFFY CLOCK*
WRIT 514,16 ‘REM ¥WARITS 16 JIFFIESH
FOKE 5%411.61 ‘REM #3TOF TARPE MOTOR®

POKE 514,0 pokes a zero into the low-order byte of the internal clock at memory
address 514, wiping out the current jiffy time and resetting the clock to zero. The WAIT
514,16'inhibits further program action until the clock has incremented 16 jiffies. Mean-
while, the tape advances until memory address location 514 contains 16 and the follow-
ing POKE turns the cassette motor off.

There is one drawback with this wait loop. Every time the jiffy clock is reset to zero
the CBM loses track of time. Therefore, this routine should nor be used if it is important
within the program that real time be kept or used in any way.

Here is yet another way to implement a wait loop during the data tape advance:

FOKE ©3411,53
FOR JI=1 TO &8 :HEXT I
FUOKE S3411.61
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This method is simple but less accurate than the previous two. Using a FOR-
NEXT loop, the program is stalled as the loop increments to the maximum value of
1 before turning off the motor. However, the time it takes to increment through a FOR-
NEXT loop cannot be measured as accurately as time measured in jiffies, and thus the
interrecord gaps cannot be precise. One advantage with this method is that it does not
alter or inhibit the use of the jiffy clock in any way.

Let’s go back to the original wait loop and combine it with the routine that detects
a full buffer. Below is a sample program which writes 100 numbers to a data tape with a
FOR-NEXT loop. Within the loop is a check for a full buffer. If the buffer is full the data
is written to the tape, and the subroutine at 1000 is called to create an interrecord gap:

18 FOKE 243,122 'FOKE Z44.2:0PEN1.1.1
2@ FOR Xx=i TO 1@e

2@ PRINT#1.X

48 A=LENCSTRECH) D +1

5@ IF CQT+A2>=131 GUSUE 1680 ‘REM #%IF BUFFER FULL CALL SUB. TO ADWANCE TAFE
&6 QT=QT+A

TE HMEXT X

36 CLOSEL

2@ END

18608 FOKE S3411.532 ‘REM #ZTART TRFE MOTORX

1616 T=TI

1628 IF (TI-T><16 GOTO 1820 ‘REM #WARIT 1@ JIFFIES#

la3@ FOKE S3411.61 ‘REM #3TOF TRPE MOTOK

1640 AT=0 CREM ¥RESET RCCUMULATOR

1858 RETURN

where:

A is the length of the printed string plus 1 for carriage return
QT is the accumulator to add lengths of printed strings.

If you follow these suggestions and routines you should have little or no trouble
writing and reading data files. But, if you find that you cannot get the files to work even
with these routines, you should install the Revision Level 3 ROMs in your CBM com-
puter.

Chapter 7: MEMORY MAP

All of the changes in Chapter 7 are based on the fact that the memory map for the
Revision Level 2 ROMs was reorganized for the Revision Level 3 ROMs.

The detailed memory maps used by the different versions of CBM BASIC are
shown in the back of this appendix.

Table F-1 describes the Revision Level 2 ROMs used in the original PET com-
puters. Table F-2 shows the Revision Level 3 ROMs used in BASIC 3.0 CBM com-
puters. Table F-3 shows the most recent memory map for the BASIC 4.0 CBM com-
puters.

Tables F-1 and F-2 have a similar format; the Table F-3 format differs. Tables F-1
and F-2 show the memory address in decimal and hexadecimal, and also show sample
decimal and hexadecimal equivalent values in memory locations. Table F-3 compares
the BASIC 4.0 memory map with the BASIC 3.0 revision shown in Table F-2. The
DESCRIPTION column provides the location description as currently used by Com-
modore; the LABEL column shows the assembly language label currently assigned to
the location by Commodore. The BASIC 4.0 column gives the hexadecimal address of
each location, while the BASIC 3.0 column gives the equivalent BASIC 3.0 hexadecimal



Appendix F: Variations for Revision Level 2 ROMs 449

Pointer Address Typical Values
Start of program g 1024
(247, 248) Start of text —~——=t 1025
e BASIC
(144, 145) DATA statement pointer (.._’ Statements 1879
N
(124, 125) Start of variables — gt — = — — —_] i 1946
Variables
(126, 127) End of variables ————gd— —— — —— 2072
Arrays
(128, 129) End of arrays — gt — — — — — 2231
(130, 131) End of strings ———@d- — — — — — 7\— 8172 (8K system)
Strings
(132, 133} Top of memory e 8191 (8K system)

Figure F-1. Principal Pointers in User Program Area

address. To find any BASIC 4.0 location, first find the hexadecimal address given in
Table F-2. Find this hexadecimal address in the BASIC 3.0 column of Table F-3 and the
comparable BASIC 4.0 hexadecimal address is in the adjacent column.

With the exception of the first two entries in Table F-3, which actually represent
memory address 0000, all subsequent 0000 addresses identify entries which do not exist
in one version of BASIC or the other. For example, if you see an address in the BASIC
3.0 column with 0000 in the BASIC 4.0 column, then BASIC 4.0 has no equivalent loca-
tion in its memory map. Conversely, a 0000 address in the BASIC 3.0 column identifies
a new entry in the BASIC 4.0 memory map for which there is no BASIC 3.0 equivalent.

Chapter 7: CBM BASIC INTERPRETER

The system locations holding principal pointers in the user program area are
different for the Revision Level 2 ROMSs. Your pointers, in place of Figure 7-2, are as
shown in Figure F-1. Figure F-2, replacing Figure 7-4, also reflects these changes.
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Pointer Address Memory Location
(144, 145) DATA statement pointer \‘
(247, 248) OS Start of program - 1024
{122, 123) Start of text } 5 1025
(124, 125) Start of variables 0
170
(126, 127) Start of arrays 170
{128, 129) Start of free space 170
170
170
170
170
170
(130, 131) End of strings \\ :;g
(132, 133) Top of memory —> 8191 (8K system)

Figure F-2. User Program Area on Power-up

Chapter 7: VARIABLES, Floating Point Variable Format

Use the following program to examine floating point representations:

1@ INPUT A

28 X=FEEK(125)k256+FEEK (1240+2

20 PRIMT AL "=";PEEK (XY PEEKCK+1 2 i FPEK (X420 i PEEK (CM+30 FEEK (K432
4@ GOTO ie

This is the same one given in Chapter 7 except for the system locations at line 20 being
PEEKed.

Chapter 7: CONSTANTS
Instead of pointer (42,43), the pointer in the diagrams is (124,125).

Chapter 7: ARRAY STORAGE FORMAT

Use the following program for viewing sample Array Area entries:

18 DIM ACS>, BHCZ. 22, CEC1@0 ‘REM SAMFLE ARRAYS

2@ FOR I=0 TO S:ACIX)=I:NEXT

2@ FOR I=@ TO 2:FOR J=0 TO 2 BH<J. ID=100+3#%1+J HEXT T.1

4@ FOR I=0 TG 10:CHCIX=CHRFCASCK A" 1+10 ‘HEXT

5@ X=PEEK({127>#¥2S6+FPEEK (126> CREM FOINT TO APRAY RAREA

€8 Y=FEEK(1Z3)¥2SE+FEEK(1282 CREM END OF ARRAYS

¥@ FOR I=x TO Y

S@ PRINT I.PEEKC(ID

90 GET D$: IF D="" THEN GOTO 20:REM HIT KEY FOR NEXT ELEMENT
186 NEX

This is the same as the program in Chapter 7 except for the system locations
accessed in lines 50 and 60.
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Chapter 7: ASSEMBLY LANGUAGE PROGRAMMING

For the Revision Level 2 ROMs, item 2, Top of Core discussion should read as
follows:

2. Topof MEMORY. Memory locations 134 and 135 contain the pointer to the
top of memory. On 8K CBMs this value is 8192. You can temporarily set the top of
memory pointer to a lower address, thereby reserving a number of bytes from the new
pointer value to the actual top of memory for storage of an assembly language program.
To set the pointer, say, down 1000 bytes, you will need to store the value 7192 (8192-
1000) converted into low, high address order, e.g.:

High Low
7182,5=1C1845—1Cy5 = 281pand 18,5 = 24,

So 24 is to be stored at location 134 (low byte), and 28 is to be stored at location 135
(high byte). The following instructions can be used:

18 AL=FEEK (134) :AH=FEEK = REM SAVE CURRENT FOINTER
2@ POKE 132.24 POKE 125 : REM TOF OF CORE HNOW = 7132

18@ FOKE 134.AL POKE 135, AH: REM RESTORE PUINTER
118 EMND

Chapter 7: USR

Since the accumulator is maintained in different system locations on the Revision
Level 2 ROMs, the accumulator description will read as described below.

The parameter value is passed to the USR subroutine in system locations that
function as a floating point accumulator (FAC) for all functions. The FAC resides in six

bytes from memory locations 176 to 181 (BOM—BSIG). The FAC has the following for-
mat:

Memory location: 176 177 178 179 180 181 {FAC
; Fraction ;'g'ittl;‘ g
1 Sign !
I
1

Exponent Q
O = positive

-1 = negative
Like floating point variables, the exponent is stored in excess 128 format, and the frac-
tion is normalized with the high-order bit of byte 177 (the high-order byte of the frac-
tion) set to 1. The difference between this format and the variable format is that the
high-order 1 bit is present in byte 177 of the FAC. An extra byte (181) is used to hold
the sign of the fraction. (This is done for ease of manipulation by the functions that use
the FAC.)

1. PET User Notes, Volume 1, Issue 6, Sept.-Oct. 1978, p. 14, “*Cassette File Usage Summary'’ by Jim Butter-
field.

2. Best of the PET Gazette, p. 38, **On Data Files’’ by Michael Richter.
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Table F-1. CBM Memory Map (Rev. 2 ROMs)

Memory Address

Sample Value

Description
e, Hexadecimal R Hexadecimal
Page 0 (0-255)
USR Function Locations
0 0000 76 4C Constant 6502 JMP instruction
1-2 0001-0002 826 033A User address jump vector
Terminal | /O Maintenance
3 0003 0 00 Active input device number
|0=keyboard)
4 0004 0 00 No. of nulls to print after CR/LF
i (0=normall
5 0005 0 [4]0] Cursor position for POS function 10-266)
6 0006 127 7F Terminal width (unused)
7 0007 127 7F Limit for scanming source columns
lunused]
- 8 0008 60 3c Line number storage preceding buffer
9 0009 3 03 Constant
10-89 000A-0059 48 30 BASIC input line buffer (B0 bytes)
90 005A 0 00 General counter for BASIC
9N 0058 0 00 Delimiter flag for quote mode scan
92 00sC 255 FF Input buffer pointer, general counter
Evaluation of Variables
93 0050 0 00 Flag for dimensioned variables
94 005E 0 00 Flag for vanable type
00=numeric
FF=string
95 005F 0 00 Flag for numernc vanable type
00=floating point
BO=integer
96 0060 (8] 00 Flag to allow reserved words in strings
and remarks
97 0061 0 00 Flag to allow subscripted vanable
98 0062 o 00 Flag for input type
O=INPUT
64=0GET
152=READ
99 0063 0 00 Flag sign of TAN function
100 0064 0 00 Flag to suppress output
+ normal
suppressed
101 0065 104 68 Index to next available descriptor
102-103 0066-0067 101 0065 Pointer to last string temporary
104-111 0068-006F 2 0002 Table of double-byte descniptors that
point to variables (B bytes)
112-113 0070-0071 14525 38BD Indirect index 31
114-115 0072-0073 62983 F607 Indirect index #2
116 0074 1 om Pseudo-register for function operands
6 bytes)
17 0075 234 EA
18 0076 0 [¥1]
19 0077 0 0o
120 0078 0 00
121 0079 0 Q0
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Table F-1. CBM Memory Map (Rev. 2 ROMs) (Continued)

Memory Address Sample Value
Description
Decimal Hexadecimal Decimal Hexadecimal
Data BASIC Storage Maintenance
122-123 007A-007B 1025 040 Painter to start of text
124-125 007C-007D 1946 079A Pointer to start of variables
126-127 007E-007F 2072 0818 Pointer to end of variables
128-129 0080-0081 223 08B7 Pointer to end of arrays
130-131 0082-0083 8192 2000 Pointer to start of strings (moving down)
132133 0084-0085 8191 1FFF Pointer to end of strings (top of available
RAM)
134-135 0086-0087 8192 2000 Pointer to limit of BASIC memory
136-137 0088-0089 2000 0700 Line number of current line being
executed
=1 in 137=direct mode statement
138-139 008A-00BB 110 006E Line number for last line executed
before CONT
140-141 00BC-008D 1922 0782 Pointer to next line to be executed after
CONT
142-143 00BE-008F 1150 047E Line number of current DATA line
144-145 0080-0091 1879 0757 Pointer to current DATA line
146-147 0092-0093 13 000D Next DATA item within line
148-149 0094-0095 B89 0059 Current variable name
150-151 0096-0097 2032 07F0 Pointer to current vanable
152-1563 0098-0099 2032 07F0 Painter to next FOR. . . NEXT vanable
1654-155 009A-009B 31998 7CFF Pointer to current operator in ROM table
156 008C 0 00 Mask for current logical operator
157-158 009D-009E 898 0382 Pointer to user function FN definition
159-160 009F-00A0 104 0068 Pointer to a string description
161 00A1 221 DD Length of string
162 0042 3 03 Constant used by garbage collection
routine
163 0043 76 4ac Constant 6502 JMP instruction
164-165 00A4-00A5 0 0000 Jump vector for user function FN
166-171 00AB-00AB 129 81 Floating point accumulator #3 (6 bytes)
172-173 00AC-00AD 0 00 Block transfer pointer #1
174-175 0D0AE-00AF ] 00 Block transfer pointer #2
176-181 00B0-00B5 Floating point accumulator (FAC) 31
(6 bytes)
0 00 176 DOBO Exponent +128
0 00 177 00B1 Fraction MSB Floating
Point
0 00 178 00BZ2 Fraction
0 00 179 DOB3 Fraction MSB Integer
0 00 180 QOB4 Fraction LSB
0 00 181 00B5 Sign of fraction (0 if zero or
positive, =1 if negativel
182 00B6 0 00 Copy of FAC #1 sign of fraction
183 ooB7 0 00 Counter for number of bits to shift to
normalize FAC #1
184-189 00B8-00BD 0 00 Floating point accumulator 3#2 (6 bytes)
190 00BE 0 00 Overflow byte for floating argument
191 00BF 0 00 Copy of FAC #2 sign of fraction
192-193 00C0-00C1 258 0102 Conversion pointer
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Table F-1. CBM Memory Map (Rev. 2 ROMs) (Continued)
Memory Address Sample Value
Description
Decimal | Hexad Decimal | Hexad |
RAM Subroutines
194-199 00C2-00C7 230 EB Routine to fetch next BASIC character
200 0ocs 173 AD Entry to refetch current character
201-202 00C9-00CA 1929 0789 Pointer to source text
203-223 00CB-00DF 201 c9 Wark area for RND function
0S Page Zero Storage
224-225 QOEQ-0O0E1 33728 83C0 Pointer to start of line where cursor is
flashing
226 00E2 0 00 Column position where cursor 15 flash-
ing (0-79)
227-228 00E3-00E4 33792 8400 Utility pointer
229-230 00E5-00E6 1929 0789 End of current program
231-233 Q0E7-00E9 254 FE Utility
234 O0EA 4] Q0 Flag for quote mode. 0=not quote mode
235-237 00EB-00ED 192 co Utility
238 0OO0EE 0 00 No. of characters in current file name
239 O0EF 5] 05 Current logical file number
240 00F0 255 FF GPIB pnmary address
241 00F1 63 3F GPIB device number
242 00F2 39 27 Max. no of characters on current hine
(39.79)
243-244 0O0F3-00F4 634 027A Pointer to start of current tape buffer
(634 or B26)
245 00F5 23 17 Line number where cursor 1s flashing
0-24)
246 00F6 10 0A 1 /0 storage
247-248 00F7-00F8 1024 0400 0S pointer to program
249-250 O0F9-00FA 3100 0cicC Pointer to current file name
251 00FB 0 00 Number of Insert keys pushed to go
252 00FC 9 09 Senal bit shift word
253 00FD 0 [o]0] Number of blocks remaining to
read /write
254 OOFE 0 09 Serial word buffer
255 00FF 243 F3 Overflow byte for binary to ASCIl con-
VErsions
Page 1 (256-511}
256-up 0100-up 32 20 Tape read working storage (up to 511)
and conversion stg
256-318 For error correction in tape
reads (62 bytesl
256-266 Binary to ASCIl conversion
(11 bytes)
511-down 01FF-down ] 00 Stack (down to 256)
Page 2-3 (512-1023)
0S Working Storage
512-514 0200-0202 3801362 3A0108 24-hour clock incremented every 1/60
second (jifty]. Resets every 5.184.000
jiffies {24 hours). Stored in low to
high order
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Table F-1. CBM Memory Map (Rev. 2 ROMs) (Continued)
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Memory Address Sample Value
Description
Decimal Hexad Decimal Hexad
515 0203 255 FF Matnx coordinate of key depressed at
current Jiffy
1-B0=key
255=no key
516 0204 0 00 Status of SHIFT key
O=unshifted (up)
1=shifted (down)
517-518 0205-0206 37916 941C Secondary jiffy clock
519 0207 52 34 Interrupt driver flag for cassette #1 ON
switch
520 0208 0 00 Interrupt driver flag for cassette #2 ON
switch
52 0209 255 FF Keyswitch PIA
52 020A 0 00 Utility
523 0208 0 00 1/0 flag
0=LOAD
1=VERIFY
524 020C 0 00 1/0 status byte
525 020D 0 00 MNumber of characters in keyboard buffer
0109
526 020E 0 00 Flag to indicate reverse field on
{0=normall
527-536 020F-0218 85 55 Keyboard buffer {10 bytes]
537-538 0219-021A 34048 8500 Hardware interrupt vector
539-540 021B-021C 0 0000 6502 BRK instruction interrupt vector
541-546 021D-0222 Input routine storage (6 bytes)
13 oo 542 021E No. of characters on screen
line
547 0223 2565 FF Key image
548 0224 1 o1 Flag for cursor enable:
O=Enable
1=Disable
549 0225 11 0B Counter to fhp cursor (20 to 1)
550 0226 32 20 Copy of character at current cursor posi-
tion
551 0227 0 00 Flag for cursor on/off
=cursor moved
1=nblink started
562 0228 0 00 Flag for tape write
553-577 0229-0241 High byte of screen line addresses
553-569=128 (lnes 1-7]
560-565=129 llines 8-13)
566-572=130 llines 14-20]
573-577=131 llines 21-25]
578-587 0242-0248 5 05 Table of logical numbers of open files
588-597 024C-0255 5] 05 Table of device numbers of cpen lies
598-607 0256-025F 255 FF Table of secondary address modes of
open files
608 0260 0 00 Flag for input source
O=keyboard buffer
1 =screen memory
609 0261 0 00 1/0 utility
610 0262 1 01 Number of open files (index into tables)
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Table F-1. CBM Memory Map (Rev. 2 ROMSs) (Continued)
Memory Address Sample Value
Description
Decimal Hexad Decimal Hexadecimal
611 0263 a 00 Default input device number
(0=keyboard)
612 0264 3 03 Default output device number
[3=screen)
613 0265 0 00 Tape parity byte
614 0266 0 00 1/0 utility
615 0267 0 00 1/0 utility
616 0268 0 00 Byte pointer in filename transfer
617 0269 0 00 1/0 utility
618 026A 2556 FF 1/0 utility
619 0268 0 00 1/0 utility
620 026C 8 08 Senal bit count
621 0260 0 00 Count of redundant tape blocks
622 0Z6E 0 00 Tape utility
623 026F 0 00 Cycle counter flip for each bit read from
tape
624 0270 0 00 Countdown synchronization on tape
write
625 0271 0 00 Tape buffer 1 index to next character
626 0272 0 00 Tape buffer 2 index to next character
627 0273 0 00 Countdown synchronization on tape
read
628 0274 0 00 Flag to indicate bit/byte tape error
629 0275 0 00 Flag to indicate tape error
0=tirst half-byte marker not wntten
630 0276 0 00 Flag to indicate tape error
0=2nd half-byte marker not written
/Tape dropout counter
631 0277 0 00 Tape dropout counter
632 0278 128 B0 Flag for tape read current function
633 0279 9 09 Checksum utility
634-825 027A-0339 1 o Tape buffer for cassette #1 (192 bytes)
826-1017 033A-03F9 173 AD Tape buffer for cassette #2 (192 bytes)
1018-1023 03FA-O3FF 28 1C Utility space /unused
Page 4-32 (1024-8191)
1024-8191 0400-1FFF 0 00 User program area
Page 33-128 (B192-32767)
8192-32767 2000-7FFF 0 00 Expansion RAM
Page 129-144 (32768-36863)
32768-36863 B000-BFFF 12 oc TV Ram
32768-33767 Display memory
(1000 bytes)
Page 145-192 (36864-49151)
36864-49151 9000-BFFF 0 00 Expansion ROM
Page 193-232 BASIC {49152-58391)
Pointers to BASIC Routines
49152-49163 CO00-Com 50973 C71D Pointer =1 to END"®
49154-49155 C002-C003 50760 C648 Pointer =1 1o FOR
49156-49157 C004-C005 52277 CC35 Pointer —1 to NEXT

These memaory locations contam the address of the byte preceding the specified BASIC routines
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Table F-1. CBM Memory Map (Rev. 2 ROMs) (Continued)
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Memory Address

Sample Value

Description

Decimal H d D | Hexadeci
49158-49159 C006-C007 51183 C73F Pointer —1 to DATA
49160-49161 C008-C009 51909 CACS Pointer —1 to INPUT 3
49162-49163 CO0A-CO0B 519356 CADF Pointer —1 to INPUT
49164-49165 cooc-coob 53104 CF70 Pointer =1 to DIM
49166-49167 COOQE-COO0F 52003 CB23 Pointer =1 to READ
49168-49169 Co10-Co11 51356 Ccgeac Pointer —1 to LET
49170-49171 C012-C013 51100 C738C Pointer —1 to GOTO
49172-49173 C014-C015 51060 C774 Pointer —1 to RUN
49174-49175 CO16-C017 51231 C81F Pointer -1 1o IF
49176-49177 C018-C019 50956 c70C Pointer —1 to RESTORE
49178-49179 CO1A-CO1B 51071 C77F Pointer -1 to GOSUB
49180-49181 C01C-CO1D 51146 C7Co Pointer =1 to RETURN
49182-49183 | CO1E-COTF 51250 C832 Pointer =1 to REM
49184-491856 C020-C021 50971 C718B Pointer =1 to STOP
49186-49187 C022-c023 51266 CcBaz Pointer —1 to ON
49188-49189 C024-C025 55041 D70 Pointer —1 to WAIT
49190-49191 C026-C027 65492 FFD4 Pointer —1 to LOAD
49192-49193 C028-C029 65495 FFD?7 Pointer —1 1o SAVE
49194-49195 | COZA-CO2B 65498 FFDA Pointer =1 to VERIFY
49196-49197 C02C-C02D 53908 D294 Pointer —1 to DEF
49198-49199 COZ2E-CO2ZF 55032 DEF8 Pointer =1 to POKE
49200-49201 C030-C0o31 51682 CI7E Pointer =1 to PRINT3#
49202-49203 C032-C033 51614 CO%E Pointer —1 to PRINT
49204-49205 | C034-C035 51012 C744 Pointer =1 to CONT
49206-49207 C036-C037 50599 CEAT7 Pointer —1 to LIST
49208-49209 C038-C039 51055 C76F Painter —1 to CLR
49210-49211 C03A-CO3B 51588 Co84 Pointer —1 to CMD
49212-48213 | C03C-C03D 65601 FFDD Pointer —1 to SYS
49214-49215 CO3E-CO3F 65471 FFBF Pointer —1 to OPEN
49216-49217 C040-C041 65474 FFC2 Pointer —1 to CLOSE
49218-49219 C042-C043 51870 CASE Pointer —1 to GET
49220-49221 C044-C045 50612 C550 Pointer —1 to NEW
49222-49223 C046-C047 56075 DBOB Pointer to SGN**
49224.49225 C048-C049 56222 DBYE Pointer to INT
49226-49227 | CO4A-CO4B 56106 DB2A Pointer to ABS
49228-49229 | CO04C-C04D 0 0000 Pointer to USR pointer
49230-49231 | CO4E-CO4F 53860 D264 Pointer to FRE
49232-49233 | CO050-C051 53893 D285 Pointer to POS
49234-49235 | C052-C053 56868 DE24 Pointer to SQR
40236-49237 | C054-COB5 57157 DF45 Pointer to RND
49238-49239 C056-C057 55487 D8BF Pointer to LOG
49240-49241 C068-C059 56992 DEAD Pointer to EXP
49242-49243 COBA-CO5B 57246 DFSE Pointer to COS
49244-49245 | CO5C-CO5D 572563 DFAS Pointer to SIN
49246-49247 CO5E-COBF 57326 DFEE Pointer to TAN
49248-49249 C060-C061 57416 EO48 Pointer to ATN
49250-49251 C062-C063 55014 DEEG Pointer to PEEK
49252-492563 | C064-C065 54868 D654 Pointer to LEN
49264.49255 C066-C067 54089 D349 Pointer to STR$
49256-49257 Co68-Co69 54917 D685 Pointer to VAL
49258-49259 | COBA-COBB 54883 D663 Pointer to ASC
49260-49261 CO6C-CO6D 54724 D5C4 Pointer to CHR$
48262-49263 COBE-CO6BF 54744 DsD8 Pointer to LEFT$

These memory locations contan the address of the first byte of the specified BASIC routines
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Table F-1. CBM Memory Map (Rev. 2 ROMs) (Continued)

Memory Address Sample Value
Description
Decimal Hexadecimal Decimal Hexadecimal
49264-49265 Cco70-com 54788 DE04 Pointer to RIGHTS
49266-49267 C072-C073 54799 DEOF Pointer to MID$
49268-57343 CO74-DFFF BASIC Routines
Starting Address Function
49836 C2AC  FOR . NEXT stack
check
49882 C2DA  Insert line space
marker

498949 C31D  Stack overflow check

50007 C357  Error message
abort

50057 C389 READY

50068 C394 Execute hine

50092 C3AC Handle new line

50224 C430  Rechain lines after
insert/delete

50274 C462  Input hine

50297 C479  Get character from
input line

50317 C48D Keyword encoder

50466 C522 Line number
search

50513 CB51 NEW

50686 CH59A  Set pointer to start
of program

50600 C5A8 LIST

50761 C649  FOR. . NEXT

50B69 C6B5  Statement processor

50930 C6F2  Statement execule

50957 C70D RESTORE

50872 C71C STOP

50974 C71E END

51013 C745 CONT

51056 C770 CLR

51061 C775 RUN

51072 C780 GOSUB

51101 C78D GOTO

51146 C7CA  RETURN

51184 C7F0 DATA

51198 C7FE Mext line scan

51232 CB820 IF

51251 C833 REM

51267 CB43 ON.  GOTO/GOSUB

51299 CB63  Number fetch

51357 CBID LET=

51484 C91C  Digit check

51583 CO7F PRINT 3

51589 CO85 CMD

51615 CO9F PRINT

51751 CA27  Print stning

51780 CA44  Print character

51831 CA77 Input data error

51871 CA9F  GET
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Table F-1. CBM Memory Map (Rev. 2 ROMs) (Continued)
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Memory Address

Sample Value

Description
Decimal Hexad | Hexadecimal

51910 CAC6 INPUT3#

51936 CAED INPUT

51991 CB17  Input prompt

52004 CB24 READ

52242 CC12  Error messages

52278 CC36  NEXT

52370 CC92  Format checker

52408 CCBE8  Expression evaluator

52538 CD3A  Stack argument

52637 CDID  Symbol evaluator

52668 CDBC Pi

53106 CF71 Dim

53207 CFD7  Variable table
look-up

53415 DOAY  Floating-to-integer

53860 D264 FRE

53880 D278  Integer-to-floating

53893 D285 POS

53908 D295 DEF

54089 D349 STR%

54724 D5C4  CHR$

54744 D508  LEFT$

54788 D604  RIGHTS

54799 DBOF MID$

54868 D654  LEN

54883 DB6E3  ASC

54917 D685 VAL

55014 DGE6 PEEK

55033 D6F9 POKE

55042 D702 WAIT

55080 D728  Subtraction

55103 D73F  Addition

55487 DBBF LOG

55552 D900  Multiplication

55646 DISE  Load number to
AFAC

55650 D962  Load variable to
AFAC

55780 D9E4 Division

55924 DA74  Load Accumulator
(FAC)

56028 DA78  Load vanable to FAC

55979 DAAB  Store variable from
FAC

56075 DBOB SGN

56106 DB2A  ABS

56222 DBYE INT

56868 DE24 SQR

56878 DEZE  Raise AFAC 1o
power FAC

56992 DEAQO EXP

57157 DF45 RND

57246 DFSE COSs

57253 DFAS  SIN

57326 DFEE TAN
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Table F-1. CBM Memory Map (Rev. 2 ROMs) (Continued}
Memory Address Sample Value
Description
Decimal Hexadecimal Decimal Hexadecimal

§57344-593M

58004-58986

58987-59012
59013-59198
59199-59227
59228-59348

59408
59409

59410

59411

59424

59425

59426

59427

EODO-E7FF

E294-E6BA

E66B-E6B4
E6B5-E73E
E73F-E75B
E75C-E7D4

Page 233-24

EB10
EB1

E812

EB13

E820

E821

E822

E823

I/0 Ports and E

233
60

255

61

255

188

255

xpansion |/O (P

E9
3C

FF

30

FF

BC

FF

3c

A's and VIA] (59392-61439|

Screen Editor

Starting Address Function

57416 EO48 ATN

57525 EOBS  Initialize BASIC
system

57910 E236  Clear screen

57981 E27D  Character fetch

Video driver

58282 E3AA  Scroll processor

58346 E3EA  Video display routine

58185 E349 Quote mode ($EA)
switcher

58346 E3EA  Print character

58713 ES58  Scroll 1 line

58758 E586  Interrupt Request
(IRQ}

Interrupt handler

Clock update

Keyboard scan
Keyboard encoding table

Keyboard PIA (59408-59411)

I/0 Port A and Data Direction register
Control Register A — screen blanking
52==5creen off (blanked)
60=Screen on
|/0 Port B and Data Direction register
255=all keys except.
254=RVS key
253=key
251=SPACE key
247= < key
Control Register B — 31 cassette motor
53=motor on
61=maotor off
IEEE Port PIA (59424-59427)

1/0 Port A and Data Direction register
PEEK (59424] reads input data

Contral Register A — set output line CA2
POKE 59425.52=low
POKE 5842560=high

/0 Port B and Data Direclion register
POKE 59426.data writes output data
POKE 59426,255 before a read to Port A

Control Register B — set output line CB2
POKE 59427 52=low
POKE 59427 60=high
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Table F-1. CBM Memory Map (Rev. 2 ROMs) (Continued)

Memory Address Sample Value
Description
Decimal Hexadecimal Decimal Hexadecimal
Parallel User Port VIA
(69456-59471)
59456 840 254 FE 1/0 Port B
207=4%#2 cassette motor on
223=4%#%2 cassette motor off
WAIT 59456,23.23 waits for vertical
retrace of display
Bit 1=PB1 (NFRD on IEEE connector) out-
put line
Bit 3=PB3 (ATN on IEEE connector) out-
put line
59457 E841 255 FF 1/0 Port A with handshaking
59458 EB42 30 1E Data Direction register for | /0 Port B
59459 EB43 0 0o Data Direction register for 1/0 Port A
For each bit 1=output. 0=input
=0 all input
=255 all output
59460-59461 EB844-EB45 25248 62A0 (Low, high order) Read Timer 1 Counter:
write to Timer 1 Latch and (high bytel
initiate count
59462-59463 E846-E847 65381 FF65 {Low. high order| Read Timer 1 Latch
59464 EB48B 13 n Read Timer 2 Counter low byte and reset

interrupt. write to Timer 2 low byte
PEEK (59464) Clock decrements every
microsecond

POKE 59464.n sets SR rate of shift from
high (n=0) to low (n=255) for music
from User Port

59465 EB49 200 c8 Read Timer 2 Counter high byte; write to
Timer 2 high byte and reset interrupt
PEEK (59465) Clock decrements every
256 microseconds

59466 E84A 1 01 Sernial 1/0 Shift register (SR}

POKE 5946615 or 51 or 85 to generate
square wave output at CB2 for playing
music from User Port

59467 EB4B 0 00 Auxiliary Control register

=16 Sets SR to-tfree-running mode for
music from User Port

=0 for propes-apération of tape drive
59468 EB4C 14 OE Peripheral Control register

=12 for graphics on shifted characters
=14 for lower-case letters on shifted

characters

59469 EB4D 0 00 Interrupt Flag register

59470 EB4E 128 80 Interrupt Enable register

59471 EB4F 255 FF /0 Port A without handshaking

Page 241-256 Operating System (61440-65535)
61622-61904 FOBG-F1D0O File Control
Starting Address Function

61905-63532 F1D1-F82C 61905 F1ID1  Get a character

{without cursor)
61921 FIE1  Input a character
{with cursor)
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Table F-1. CBM Memory Map (Rev. 2 ROMs) (Continued)

Memory Address Sample Value
Description
Decimal | Hexadecimal | Decimal | Hexadecimal
62002 F232  Display a character
62026 F24A  Close all files
62121 F2A9 CLOSE
62250 F32A  STOP search
62278 F346  Tape playback
62402 F3C2 LOAD
62481 Fanl Display filename
62516 F433  Fetch file number
62556 FA45C  Number fetch
62647 FAB7  VERIFY
62724 F504 Fetch filename
62741 F515 Fetch tape character
62753 FH21 OPEN
62824 F568  Record SAVE routine
62894 FSAE Tape header search
62947 F5E3 Clear current tape
i buffer
62957 F5ED Write tape end block
63101 F67D  Setuptapeend
pointer
63108 F684 SYS
63134 FGIE SAVE
63163 F6B1 SAVE memory block
on cassette
63273 F729 Update secondary
jifty clock
63533-64789 | FE2D-FD15 Tape Control

63682 FB5E  Check for cassette on
63615 FB7F Tape read to buffer
63684 FBC4 Write block to tape
63765 F915 Interrupt wait
64824-65458 FD38-FFB2 Power-On Diagnostics
64824 FD38 System reset

SYS (64824] simu-

lates power-on reset
64909 FDBD  Reset BASIC (does

not affect User Pro-

N gram)
64912 FDO0  EOT-buffer compare

65472-65516 FFCO-FFEC Jump Vectors
65472-66474 FFCO-FFC2 76 62753 4C Fa21 JMP QPEN
65475-65477 FFC3-FFCH 76 62121 4C F2A9 JMP CLOSE
65487-65489 FFCF-FFD1 76 61921 4C F1E1 JMP RDT
65490-65492 FFD2-FFD4 76 62002 4C F232 JMP WRT
65493-65495 FFD5-FFD7 76 62402 4C F3C2 JMP LOAD
65496-65498 FFD8-FFDA 76 63134 4C FBYE JMP SAVE
65499-65501 FFDB-FFDD 76 62647 AC F4B7 JMP VERIFY
65502-65504 FFDE-FFED 76 63108 4C F684 JMP SYS
65508-65510 FFE4-FFEB 76 61905 4C F1D1 JMP GETC
65514-66516 FFEA-FFEC 76 63273 4C F729 JMP Clock Update
65530-65535 FFFA-FFFF 6502 Interrupt Vectors
65530-65531 FFFA-FFFB 51808 CAB0 Non-maskable interrupt (NMI)
65532-65533 FFFC-FFFD 64824 FD38 System reset (RESET)

65534-65535 FFFE-FFFF 58987 EGEB Interrupt request. break (IRQ+BREK)
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Table F-2. CBM Memory Map (Rev. 3 ROMs)

Memory Address Sample Value
Description
Decimal Hexad 1 Decimal Hexadecimal
Page 0 (0-255)
USR Function Locations
0 0000 76 4C Constant 6502 JMP instruction
1-2 0001-0002 826 033A User address jump vector
Evaluation of Variables and
Terminal I/O Maintenance
3 0003 0 00 Search character
4 0004 0 00 Dehmnter flag for quote mode scan
5 Q005 255 FF Input buffer pointer, general
counter
6 0006 0 00 Flag for dimensioned variables
7 ooo7 1] 00 Flag for vanable type
00=numenc
FF=string
8 0008 0 00 Flag for numernic vanable type
' 00=floating point
80=integer
9 0009 0 00 Flag for DATA scan; LIST quole; memory
10 000A 0 00 Flag to allow subscripted variable, FNx flag
1 000B 0 00 Flag for input type
0=INPUT
64=GET
152=READ
12 000C 0 00 Flag for ATN sign. companson evaluation
13 000D 0 00 Flag to suppress output
+ normal
suppressed
14 OCOE 0 00 Current I/O device for prompt-suppress
15 000F 40 28 Terminal width (unused]
16 0010 30 1E Limit for scanning source columns (unused)
17-18 0011-0012 828 033C Basic integer address (for SYS. GOTO, etc |
19 0013 22 16 Index to next available descrniptor
20-21 0014-0015 19 13 Pointer to last string temporary
22-29 0016-001D Z 0002 Table of double-byte descriptions that point
to variables (8 bytes)
30-31 O01E-Q01F 16451 4043 Incirect index 31
32-33 0020-0021 26119 6607 Indirect index 32
34 0022 i 01 Pseudo-reqister for function
operands (6 bytes)
——~35 0023 140 BC
36) 0024 0 00
37 0025 0 00
38 0026 0 00
39 0027 0 00
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Table F-2. CBM Memory Map (Rev. 3 ROMSs) (Continued)

Memory Address

Sample Value

Description
Decimal Hexadecimal Decimal Hexad
Data Storage Maintenance
40-41 0028-0029 1025 0401 Paointer 1o start of BASIC text
42-43 002A-0028 1920 0780 Pointer to start of vanables
44-45 002C-0020 2032 07F0 Pointer to end of variables
46-47 002E-002F 2191 088F Pointer to end of arrays
48-49 0030-0031 8192 2000 Painter to start of strings {moving downl)
50-51 0032-0033 8191 1FFF Pointer to end of strings (top of available
RAMI
b2-63 0034-0035 8192 2000 Pointer to irmit of BASIC memory
54.55 0036-0037 2000 0700 Current line number. Loc. 55=2 if no
program yet executed
56-57 0038-0039 110 006E Previous line number
58-59 003A-0038 1897 0769 Pointer toc next line to be executed (for
CONT)
60-61 003C-003D 200 ooce Line number of current DATA line
62-63 O03E-003F 1855 073F Pointer to current DATA item
Expression Evaluation
64-65 0040-0041 514 0202 INPUT vector
66-67 0042-0043 89 0059 Current variable name
68-69 0044-0045 2006 0706 Pointer to current variable
70-71 0046-0047 2006 0706 Pointer to current FOR NEXT vanable
72-73 0048-0049 1279 04FF Pointer to current operator 1n ROM table
74 0044 0 00 Mask for current logical operator
75-76 004B-004C 62268 F33C Painter to user function FN defimition
77.78 0040-004E 26631 67A3 Painter to a string description
79 004F 243 F3 Length of string
20 0050 3 03 Constant used by garbage collection routine
81 0051 76 4C Constant 6502 JMP instruction
82-83 0052-0053 0 00 Jump vector for functions
24-89 0054-0059 211 D3 Floating point accumulator #3 (6 bytes)
90-9 005A-0058 0 0000 Block transfer pointer #1
92-93 005C-005D 0 0000 Block transfer pointer #2
94-99 005E-0063 Floating point accumulator (FAC) #1
6 bytes)
0 00 94 005E Exponent +128
0 00 95 005F Fraction MSB Floating Point
7] 00 96 0060 Fraction
0 00 97 0061 Fraction MSB Integer
] 00 98 0062 Fraction LSB
. 0 00 99 0062 Sign of fraction (0 if zero or
~ positive, - |1l negativel
100~/ 0064 0 00 Copy of FAC #1 sign of fraction
101 0065 0 00 Counter for number of bits to shift to nor
malize FAC #1
102-107 0066-0068 0 00 Floating point accumulator 32
6 bytesl
108 006C o] 00 Overflow byte for floating argument
109 006D 0 00 Copy of FAC 3#2 sign of fraction
10111 006E-006F 258 0102 Conversion pointer
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Table F-2. CBM Memory Map (Rev. 3 ROMs) (Continued)

Memory Address Sample Value
Description
Decimal Hexadecimal Decimal Hexadecimal
RAM Subroutines
112-1356 0070-0087 230 E6 Routine to fetch next BASIC character
173 AD 118 76 Entry to refetch current character
1904 0770 119-120 77-78 Painter into source text
136-140 0088-008C 128 80 Next random no. in storage and RND work
area
0S Page Zero Storage
141-143 00BD-008F 398710 061576 24-hour clock incremented every 1/60 sec-
ond {pffyl Resets every 5.184.000 pffies
(24 hours), Stored 1n high to low order
144-145 0090-0091 58926 EG2E Hardware interrupt vector
146-147 0082-0093 64791 FD17 6502 BRK instruction interrupt vector
148-149 0094-0095 50067 c3g9 NMI interrupl vector
150 0096 0 00 Status word ST (1 byte)
151 0097 255 FF Matnx coordinate of key depressed at cur
rent jiffy
1-80=key,
. 255=n0o key
152 0098 0 00 Status of SHIFT key
O=unshifted {up}
1=shifted (down!
163-164 0099-009A 65282 FFOZ2 Correction factor for clock
155 009B 255 FF Keyswitch PIA. STOP and RVS flags
156 009C 0 00 Timing constant buffer
157 009D 0 00 10 flag
0=LOAD
1=VERIFY
158 009E 0 00 Number of characters in keyboard buffer (0
to 9)
159 009F 0 00 Flag to indicate reverse field on (O=normall
160 00A0 0 [4]3] IEEE 488 output flag
FF=character waiting
161 00A1 13 oD Byte pointer to end of line for input
162 00A2 0 Q0 Utility
163-164 00AZ-00A4 11.13 0B. 0D Cursor log (row. column)
165 00A5 63 3F IEEE 488 output character buffer
166 00A6 255 FF Key image
167 00A7 1 o Flag for cursor enable
O=Enable
1=Disable
168 00AB 17 11 Counter to flip cursor (20 to 1
169 00AS 32 20 Copy of character at current curser positicn
170 00AA 0 00 Flag for cursor on/off
QO=cursor moved
1=blink started
171 D0AB 0 00 Flag for tape write
172 00AC 0 00 Flag for input source
O=keyboard buffer
T=screen memory
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Table F-2. CBM Memory Map (Rev. 3 ROMs) (Continued)

Memory Address Sample Value
Description
Decimal Hexadecimal Decimal Hexadecimal
0S Page Zero Storage (Continued)
173 00AD 0 [os] I/0 utility. X save flag
174 0D0AE 1 01 Number of open files index into tables)
175 O0AF 0 Qo Default input device number (O=keyboard)
176 00BO 3 03 Default output device number (3=screen)
177 0081 0 [)6] Tape panty byte
178 0082 0 00 Flag for byte recewved
179 00B3 0 00 1/0 utility
180 00B4 0 00 Tape bulfer character
181 00B5 0 00 Byte pointer in filename transfer
182 00BE 0 00 I/0 utility
183 00B7 "] 00 Senal bit count
184 00BE 0 00 Tape utility
185 00B9 0 00 Cycle counter — flip for each bit read from
lape
186 00BA 0 00 Countdown synchronization on tape write
187 O0BB 0 00 Tape buffer 1 index to next character
188 00BC 0 00 Tape buffer 2 index to next character
189 ‘ 00BD 0 00 Countdown synchronization on tape read
190 0O0BE 0 00 Flag to indicate bit/byte tape error
191 00BF 4] 00 Flag to indicate tape error
O=first hali-byte marker not wnitten
192 00co 0 00 Flag to indicate tape error
0=2Znd half-byte marker not written
183 ooc 0 00 Tape dropout counter
194 0oc2 0 00 Flag for cassette read current
function
O=scan, 1-15=count,
401g=load. 80y1g=end
195 00C3 0 a0 Checksum utility
196-197 00C4-00C5 33728 B3CD Pointer to start of hine where cursor 1s flash-
ng
198 00CE 0 00 Column position where cursor is flashing
{0- 79)
199-200 00C7-00C8 33792 8400 Load start address. utility pointer
201-202 00C9-00CA 0 0000 Load end address
203-204 00CB-00CC 0 00 Tape timing constants
205 00CcD 0 00 Flag for quote mode
O=not quote mode
206 00CE o] 0o Flag for tape read timer enable
O=disabled
207 Q0CF 0 00 Flag for EOT received from tape
208 00D0 0 00 Read character error
209 00D1 0 00 No. of characters in current file name
210 00D2 4 04 Current logical file number
21 00D3 256 FF Current secondary address
212 0oD4 4 04 Current device number
213 00D5 39 27 Current screen line length (39, 79)
214-215 00D6-000D7 0 0000 Painter 1o start of current tape buffer (634 or
826)
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Table F-2. CBM Memory Map (Rev. 3 ROMs) (Continued)

Memory Address Sample Value
Description
Decimal Hexadecimal Decimal Hexadecimal
216 ooDe 24 8 Line number where cursor s flashing (0-24)
217 00D9g 10 0A 1/0 storage: last key input, buffer
checksum, bit buffer
218-219 00DA-00DB 0 0000 Pointer to current file name
220 0oDC 0 00 Number of Insert keys pushed to go
221 00DD 0 00 Senal bit shift word
222 00DE 0 00 Number of blocks remaining to read/wrnite
223 00DF 0 0o Senal word buffer
224-248 0O0EQ-00F8 High byte of screen line addresses
128 80 224-230=128 llines 1-7)
129 81 231-236=129 (lines 8-13)
130 82 237-243=130 llines 14-20)
131 83 244-248=131 (lines 21-25)
249 00F9 0 00 Cassette 31 status swilch
250 00FA 0 00 Cassette #2 status switch
251-252 QOFB-00FC 54144 D380 Tape start address
253-2556 00FD-00FF 243 F3 Utility
Page 1 256-511)
256-up 0100-up 32 20 Tape read working storage (up to 511) and
conversion storage
256-318 For error correclion in lape reads
(62 bytes)
256-266 Binary to ASCIl conversion
{11 bytes)
511-down 01FF-down 44 2C Stack wdown to 256)
Page 2-3 1512-1023)
512-592 0200-0250 BASIC input hne buffer (BO bytes)
12597 3135 512-513 0200-0201 Program Counter
50 32 514 0202 Processor status
0 oo 515 0203 Accumulator
171 AB 516 0204 X index
0 0o 517 0205 Y index
0 00 518 0206 Stack pomnter
15104 3800 519-520 0207-0208 User modibuible 1RO
583.602 0251-0254A 4 04 Table of logical numbers of open hles
603-612 025B-0264 4 04 Table of device numbers of cpen files
613-622 0265-026E 255 FF Table of secondary address modes of cper
files
623-632 026F-0278 3 03 Keyboard buffer (10 bytes
633 0279 28 1C Keyboard utility
634-825 027A-0339 28 1C Tape buffer for cassette =1 =
826-1017 033A-03F9 173 AD Tape buffer for cassette #2 5
1018-1019 03FA-03FB 59383 E7F7 Vector for Machine Language M
1020-1023 Q3FC-03FF 195 c3 Utility space/unused
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Table F-2. CBM Memory Map (Rev. 3 ROMs) (Continued)

Memory Address

Sample Value

Description
Decimal Hexad D | Hexadecimal
0S Page Zero Storage (Continued)
Page 4-128 (1024-32767)
1024-32767 0400-7FFF 0 0o User program area and Expansion RAM
aK PET 1024-4095  D400-OFFF
User program area
4096-32767  1000- 7FFF
Expansion RAM
8K PET 1024-8191  0400-1FFF
User program area
B192-32767 2000-7FFF
Expansion RAM
16K PET- 1024-16343 0400-3FFF
User program areq
16384-32767 4000 7FFF
Expansion RAM
32K PET 1024-32767 0400-7FFF
User program area
Page 129-144 {32768-36863)
32768-36863 8000-8FFF 32 20 TV RAM
32768-33767 Display memory (1000 bytes!
Page 145-192 (36864-49151)
36864-49151 9000-BFFF 144 S0 , Expansion ROM
Page 193-232 BASIC 149152-59391)
Pointers to BASIC Routines
49152-49163 C000-Co01 51008 C740 Painter —1 to END"
49154-49155 C002-C003 50775 Ceh67 Painter --1 to FOR
49156-49167 C004-C005 52255 CCI1F Pointer =1 to NEXT
49158-49169 C006-Co07 51189 C7FF Pointer —1 to DATA
49160-49161 C008-Co09 51878 CAAG Pointer —1 to INPUT #
49162-49163 CO0A-COOB 51904 CACD Painter =1 to INPUT
49164-49165 CQoc-coop 53090 CF62 Pointer =1 to DIM
49166-49167 COOE-COOF 51974 CBOG Painter =1 to READ
49168-49169 Co10-con 51372 CBAC Painter =1 to LET
49170-4M 71 C012-C013 51116 C7AC Pointer -1 to GOTO
49172-49173 C014-C0O15 51076 c784 Pointer —1 to RUN
49174-49175 C016-C017 51247 ce2 Pointer =1 to IF
49176-49177 co18-C019 50991 C72F Painter -1 to RESTORE
49178-49179 CO1A-COB 51087 C78r Pointer —1 to GOSUB
49180-49181 coic-cop 51161 C7D9 Pointer —1 to RETURN
49182-49183 COVE-COTF 51266 ca42 Pointer --1 1o REM
49184-49185 C020-C021 51006 C73E Pointer -1 to STOP
49186-49187 C022-C023 51282 CB52 Pointer -1 to ON
49188-49189 C024-C025 55065 D70F Pointer -1 to WAIT
49190-49191 C026-C027 32 FFD4 Pointer —1 to LOAD
49192-49193 C028-C029 65495 FFD7 Pointer =1 to SAVE
49194-49195 C02A-CO2B 65498 FFDA Pomnter —1 to VERIFY
49196-49197 Co2C-coz2p 53900 D28C Pointer —1 to DEF
49198-49199 COZE-CO2ZF 55046 D706 Painter —1 to POKE
49200-49201 CO30-Co3 51594 CoBA Painter — 1 to PRINT #
Thiese memory locations contain the address of the byte procedimg the speoilied BASIC routines
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Table F-2. CBM Memory Map (Rev. 3 ROMs) (Continued)

Memory Address

Sample Value

Description
Decimal Hexad Decimal Hexadecimal
Pointers to BASIC Routines (Continued)
49202-49203 C032-C033 51626 COAA Pointer -1 to PRINT
49204-49205 C034-C035 51050 C76A Pointer — 1 to CONT
49206-49207 C036-C037 50612 ChHB4 Pamter =1 to LIST
49208-49209 C038-C039 50650 ChE76 Poimnter -1 to CLR
49210-48211 CO3A-COZB 51600 £890 Pointer —1 to CMD
49212-49213 C03c-co2n 65501 FFDD Pointer —1 to 5YS
49214-49215 CO3E-CO3F 65471 FFBF Pounter —1 to OPEN
49216-49217 C040-Co41 65474 FFC2 Pointer -1 to CLOSE
49218-49219 C042-C043 51836 CA7C Pointer =1 to GET
49220-49221 C044-C045 50622 CHBA Pointer —1 to NEW
49222-49223 CO46-C047 66133 DB45 Pointer to SGN **
49224.49225 COo48-C049 656280 DBDE Parnter to INT
49226-49227 CO4A-CO4B 56164 DB64 Pomnter to ABS
49228-49229 C04AC-C04D 0 0000 Painter to USR pointer
49230-49231 CO4E-CO4aF 53849 D259 Pointer to FRE
49232-48233 CO50-CO51 53882 D274 Pointer to POS
49234-49235 C052-C053 56926 DESE Painter to SOR
49236-49237 C054-C055 57215 DF7F Pointer to RND
49238-49239 CO56-C057 56642 DBF6 Painter to LOG
49240-49241 C058-C059 57050 DEDA Pointer to EXP
49242-49243 CODA-COSB 57304 DFDE Painter to COS
49244-49245 CO5C-CO5D 57311 DFDF Pointer to SIN
49246-49247 COS5E-CO5F 57384 EO28 Painter to TAN
49248-49249 CO60-CO61 57484 EOBC Pointer to ATN
49250-49251 C062-C063 56016 DGEB Painter to PEEK
49252-49253 CO64-CO65 54870 D656 Pointer to LEN
49254-49255 CO66-COB7 54079 D33F Painter to STRS
49256-49257 C068-C069 54919 D687 Pointer to VAL
A49258-49250 COBA-COBB 54885 D664 Pointer to ASC
49260-49261 COBC-CO6D 54726 D5C6 Painter to CHR$
49262-49263 COBE-CO6F 54746 DSDA Painter to LEFTS
48264.49265 Covo-com 54790 D606 Pointer to RIGHTS
49266-49267 C072-c073 54801 D611 Pointer to MID$
49268-49297 C074-C091 Hierarchy and action addresses for opera
tors
49298-49563 C092-C191 Table of BASIC keywords
49554.49833 C192-C2A9 BASIC error messages
BASIC Routines
Starting Address Function
49834-59343 C2AA-DFFF 49834 C2AA  FOR  NEXT stack
check
49880 C2D8  Insert line space
marker
49947 C31B  Stack overflow
check
49960 C328 Error message
abort
50057 C38B9  READY
50091 C3AB  Handle new line

These memory locations contain the address of the first byte of the specihed BASIC routines
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Table F-2. CBM Memory Map (Rev. 3 ROMs) (Continued)

Memory Address Sample Value
Description

Decimal Hexadecimal Decimal Hexadecimal

BASIC Routines (Continued)

Starting Address Function

50242 C442  Rechain lines after
insert/delete

50287 CA46F Input hine

50325 C495  Keywaord encoder

50476 Ch52C Line number search

50623 C56B  NEW

50651 C577 CLR

50599 CHAT  Set pointer to start
of program

50613 C5BL  LIST

50776 C658 FOR

50944 C700  Statement execute

50992 C730 RESTORE

51007 C73F STOP

51009 C741 END

51051 C76B  CONT

51077 C785 RUN

51088 C790 GOSUB

51117 C7AD  GOTO

51162 C7DA  RETURN

51200 CBOD  DATA

51214 CBOE Scan for next BASIC
statement

51217 €811 Scan for next BASIC hne

51248 CB30 IF

51267 CB43  REM

51283 C863 ON

51316 C873 Number fetch

51373 CBAD  LET

51496 C928  Add ASCIl digit 1o
Accumulator 31

51595 C98B  PRINT#

51601 CO9M CMD

51627 COAB  PRINT

51740 CAIC  Pnint string

51769 CA32  Pnint character

51791 CA4F  Input data error

51837 CATD  GET

51878 CAAT INPUT#

51962 CAFA  Input prompt

51975 CBO7  READ

52220 CBFC  Error messages

52256 CC20  NEXT

2345 CC79 Format checker

2383 CCO9F  Expression evaluator

3091 CF63 DimM

53101 CFED  Vanable table lookup

53248 D001 Create new vanable

53420 DOAC  Array table search/
create array

5
5
5.
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Table F-2. CBM Memory Map (Rev. 3 ROMSs) (Continued)

471

Memory Address

Sample Value

4

Decimal Hexad

Hex

Description

BASIC Routines {Continued)

Starting Address Function

53848 D258  FRE

53869 D26D  Integer-to-floating
53882 D27A POS

53888 D280  Valid direct check
53901 D28D DEF

54079 D33F STRS

54726 D6C6 CHR$

54746 DDA LEFTS

54790 DB06  RIGHTS

54801 D611 MIDS

54870 D656 LEN

54885 D665 ASC

54918 D687 VAL

54994 DED2  Floating-to-integer
55016 DGEEE  PEEK

5047 D707 POKE

o

65056 D710 WAIT

55091 D733  Subtraction
55150 D76E  Addition
55642 DBFE  LOG

55607 D937  Multiplication

5
55704 D998  Load number to AFAC
55818 DADA  Diwision

55982 DAAE Load Accumulator (FAC)
56030 DADE Store FAC

56072 DBOB  Copy AFAC to FAC
56088 DB18  Copy FAC to AFAC
56133 DB45  SGN

56164 DBGE4  ABS

56280 DBDE INT

56526 DCCE  IN line message

56553 DCE9  Numeric-to-ASCH
56319 DBFF  String-to-floating

56926 DESE  SOR

56936 DE6GB  Power function

57050 DEDA EXP

57215 DF7F  RND

57304 DFDE COS

57311 DFDF SIN
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Table F-2. CBM Memory Map (Rev. 3 ROMs) (Continued)

Memory Address

Sample Value

Description

59408
59409

59410

59411

59424

59425

59426

59427

Page 233-240 /O Ports and

EB10
EE11

E812

Eg13

EB20

E821

EB22

EB23

249
60

2566

188

60

Decimal Hexadecimal Decimal Hexad
Screen Editor
Starting Address Function
57344-5391 EQOQ-E7FF 57384 E028  TAN
57484 EOBC  ATN
57593 EOQFS Subroutine to be moved 1o
page 0 ($70-387)
57617 E111 Imtial RND seed (5 bytes)
57622 E116  Imitialize BASIC system
57897 E229 Clear screen
57943 E257  Home cursor
57989 E285  Character fetch
58100-58906 E2F4-E61A Video driver
58100 E2F4 Input from screen
58175 E33F Quote mode ($CO) swilcher
58188 E34C Print character
58687 E53F Scroll 1 line
58907-59113 EG1B-EGES Interrupt Handler
59114-59127 EGEA-E6F7 Keyboard Scan
59128-59241 EBFE-E769 Keyboard Encoding Table
59242-5939 E76A-ETFF Subroutines for Machine Language Monitor

F9
3C

FF

FF

BC

FF

3C

Expansion 1/0 (PIA's and VIA) (59392-61439)

Keyboard PIA (59408-59411)

I/0 Port A and Data Direction register
Control Register A — screen blanking
52=5creen ofl (blanked)
60=Screen on
I/0 Port B and Data Direction register
255=all keys except
254=RVS key
253=]| key
251=SPACE key
247=< key
Control Registers B — 31 casselte motor
53=motor on
61=motor off

IEEE Port PIA (59424-59427)
I/0 Port A and Data Direction register
PEEK (59424) reads input data
Control Register A — set output line CA2
POKE 59425 52=low
POKE 59425.60=high
I/Q Port B and Data Direction registers
POKE 59426, data writes output data
POKE 59426.255 before a read to Port A
Control Register B — set output line CB2
POKE 59427 52=low
POKE 59427 60=high
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Table F-2. CBM Memory Map (Rev. 3 ROMs) (Continued)

Memory Address Sample Value

Description
Deci ] Hexadeci ] Deci ] Hexadeci ]

Parallel User Port VIA
(59456-59471)

59456 EB40 223 DF 1/0 Port B

207=#2 cassette motor on

223=%#2 cassette motor off

WAIT 59456.23.23 waits for vertical

retrace of display

Bit 1=PB1 (NFRD on IEEE connectorl

output line

Bit 3=PB3 (ATN on IEEE connector)

output hine

59457 EB41 255 FF I/0 Port A with handshaking

59458 EB42 30 1E Data Direction register for 1/O Port B

59459 EB43 0 00 Data Direction register for 1/0 Port A

For each bit 1=output, O=input

=0 all input

=255 all output

59460-59461 EB44-E845 29241 7239 ILow. high order] Read Timer 1. Counter,

write to Timer 1 Latch and (high bytel

imitiate count

59462-59463 E846-E847 65535 FFFF {Low. high order] Read Timer 1 Latch
59464 EB4E 147 93 Read Timer 2 Counter low byte and reset

interrupt; wnte 1o Timer 2 low byte

PEEK (59464] Clock decrements every

microsecond

POKE 59454.n sets SR rate of shift from

high (n=0) to low (n=255) for music from

User Port

59465 E849 217 09 Read Timer 2 Counter high byte. write to

Timer 2 high byte and reset interrupt

PEEK [59465) Clock decrements every

millisecond

59466 EB4A 0 00 Serial 1/O Shift register (SR}

POKE 59466, 15 or 85 to generate

Square wave output at CB2 for playing

music from User Port.

59467 EB4B [} 00 Auxihary Control register

=16 Sets SR to free-running mode for

music from User Port

=( for proper operation of tape drive

59468 EB4C 14 CE Peripheral Control register

=12 for graphics on shifted

characters

=14 for lower-case letters on shifted

characters

59469 EB4D 0 00 Interrupt Flag register

59470 E84E 128 80 Interrupt enable register

59471 EB4F 255 FF 1/0 Port A without handshaking

Page 241-256 Operating System (61440-65535)
61440-61621 FOOO-FOBS Maonitor messages
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Table F-2. CBM Memory Map (Rev. 3 ROMs) (Continued)

Memory Address Sample Value
Description
Decimal Hexadecimal Bracieal Hexadecimal
GPIB Handler (IEEE 488 Bus)
Starting Address Function
61622-61904 FOBE-F1DO 61622 FOB6  Setup for Listen, Talk, etc
61678 FOEE Send character
61736 F128  Output character
immediate mode
61760 F136 Error messages
61796 F164 Send immediate
Listen command,
then secondary
address
61807 F16F Qutput characters
61823 F17F Send Unhsten/
Untalk
61836 FIBC  Input character
File Control
61905-63493 F1D1-F805 61905 F1D1  Get a character
twithout cursor)
61921 FIE1 Input a character
lwith cursor)

62002 F232 Qutput a character
to any device

62062 F26E Close all files

62066 F272 Restore default 1/0 devices

62121 F2A3  CLOSE

62209 F301 STOP search

62223 F30F STOP key

62229 F315  Direct mode test

62402 F3C2 LOAD

62474 FA0A Display filename/
fetch file number

62526 F43E Fetch LOAD/SAVE
parameters

62560 F460  Fetch byte paramter

62566 FA66 Send program name
1o GPIB

62612 F494 Tape header search

62647 F4B?  VERIFY

62670 FACE  Fetch OPEMN/CLOSE
parameters

62753 FB21 OPEN

62886 F5A6 Find any tape
header

62938 FEDA  Write tape header

63036 FE3C  Process tape header

63108 F6B4  SYS

63134 FBIE SAVE

63273 F729 Clock update

63344 F770  Set input device

63420 F7BC  Set output device
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Table F-2. CBM Memory Map (Rev. 3 ROMs) (Continued)

Memory Address

Sample Value

Description
Decimal Hexadecimal Decimal Hexadecimal
Tape Control
63494-64720 FB06-FCDO f3494 FBOE  Advance tape buffer
pointer
63541 F835  Check for cassette on
63573 FB55  Tape read to bulfer
63622 FBEB6  Wnite block to tape
63716 F8E6G Interrupt wait
Power-on Diagnostics
64721-64784 FCD1-FD10 64721 FCD1  System reset
SYS(64721) simulates
power-on reset
64766 FCFE NMI interrupt entry point
64785-65471 FD11-FFBF 64769 FDO1 Table of nterrupt
vectors
Machine Language Monitor
Jump Vectors
65472-65474 FFCO-FFC2 76 62753 4C F521 JMP OPEN
65475-65477 FFC3-FFCH 76 62121 4C F2A9 JMP CLOSE
65478-65480 FFC6-FFCB 76 63344 4C F770 JMP Sel Input Device
65481-65483 FFCY-FFCB 76 63420 4C F7BC JMP Set Output Device
60484-65486 FFCC-FFCE 76 62066 4C F272 JMP Restore Default 1/O Devices
65487-65489 FFCF-FFD1 76 61921 4C FI1EY JMP Input Character — RDT
65490-66492 FFD2-FFDA4 76 62002 4C F232 JMP Qutput Character — WRT
65493-65495 FFD5-FFD7 76 62402 4aC F3c2 JMP LOAD
65496-65498 FFD8-FFDA 7663134 4C FB9E JMP SAVE
65499-65501 FFDB-FFDD 76 62647 4C FAB7 JMP VERIFY
65502-65504 FFDE-FFED 76 63108 4C FG84 JMP SYS
655065-66507 FFE1-FFE3 76 62223 4C F30F JMP Test STOP Key
65508-65510 FFE4-FFEG 76 61905 4C F1D1 JMP Get Character
65511-66513 FFE7-FFEQ 76 62062 4C F26E JMP Close all files
BER14-65516 FFEA-FFEC 76 63273 4C F729 JMP Clock Update
6502 Interrupt Vectors
65630-65531 FFFA-FFFB 65766 FCFE Non-maskable interrupt (NMI)
65532-65533 FFFC-FFFD 64721 FCD1 System reset (RESET)
65534-65535 FFFE-FFFF 58907 EGIB Interrupt request break (IRO+BRK)
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Table F-3. Hex Addresses and Label References: CBM BASICs

BASIC | BASIC o
2.0 4.0 Labels Description
[ujalco] [ajuloio] LUSRFOH $4C COMSTANT AND ADDRESS TO DISPATCH USR
fojujuln] fultinly] ERRMF ERFROR CHLL UALUE - ECU - MEXT WITHOUT FOR
juluiug ) Q@] ADODFRC -
POz QROZ BLFPAG IMFUT BUFFER AT $90Z0@
fujuln b QO@z RHOOFRZ *
Qo= QOR= STRIIZ HUMBER OF LOCS PER STRIMNG DESCRIPTOR
fujuiuie) QRe= INTEGR OME-BYTE INTEGER FROM “GIMT®
oRaz fululnkcd CHARAC ZTARTING DELIMITER
ulufuls [alulol ENDCHR EMDIMNG DELIMITER
Q04 [olulnl) RODFR4 | &
@@as [olnlniy COUNT GEMERAL COUNTER FOR BRSIC
falulol] alulof) OIMFLG FLAG TO REMEMBER DIMEMSIOMED UARIABLES
ujolo iy ape> URLTYF FLAG FOR VARIABLE TYPE O-MHUMERIC $FF-3TRING
ulolob] ujuluisy IMTFLG FLAG FOR IMTEGER TYFE
Qa3 Qaes ADDFRS A
Qoo [eluluf= GARBFL | A
fulalnis fulalois DORES FLAG WHETHER CAM OR CAM'T CRUMCH RESERUVED WORDS
fululolz] fela ] CLMWID SIZE OF PRIMT WIMDOW
QRAR [ojulnls] SUBFLG FLAG WHICH ALLOWS SUBSCRIFPTS IM SYMTAX
DOBE QORE IMPFLG FLAGS INPUT OR READ
Jojuiule aoac DOMASH MASH USED BY RELATION OFERATIOMS
foluln e QRac TAMSGH FLAG SIGH OF TAMNGEWT
ooaa aeen DEDESC OS¢ LEMGTH AMD POINTER TO D3f
QARE catie CHHMHNL ACTIVE I/0 CHAHMEL #
Q010 Pale ERREN ERROR CALL URLUE - ECUY - SYMTAX
o011 @11 PORER HOLDS ADDRESS FORE POKE COMMAND
Q@11 0a11 L TN LINE MUMBER STORMGE
o@1z Qa1z FORSIZ AMOUNT OF BYTES USED OM STRCK FOR-MEXT
[ultd e Qa13 TEMFPT INDE® TO MEXT AVARILABLE CDESCRIFTOR
Q14 Qa14 LASTFT FPOINTER TO LAST STRIMG TEMF LOHI
Do14 o lub -] TEMFST STORAGE FOR MUMTHMF TEMF DESCRIFTORS
Q@14 fulu} ¥] ERRRG ECU - RETURM WITHOUT GOSUE
oa1z o by MHUMLEW HUMBER OF GOSUE LEVELS ALLOWED
OR1iE QA1E MHCHMPOS &
QaiF Qa1F IMDE INODRIECT IMODEX #1
QaiF QE1F IHDE~1 SAME
fulues | Z INDEXZ INDIRECT IMDEX $#2
QRZ3E REZHD REZ -REGISTER
QRZ4 REZMOH E
fult e ADDEMD TEMFP USED BY "UMULT"
Qazs RESHMO C
DOZs RESLG [
oezE LINLEM LENGTH OF SCREEM LIME 4@-CO0OL EDITORS
DOZE QPRI THTTARE FOIMTER TO START OF BASIC TEXT AREA
PAZAH VARTAE | POIMTER TO START OF UVARIABLES
DROZA ERROD ECY - OUT oF DRTA
fulubels ARY THE FOIMTER TO START OF ARRAY TABLE
Q@ZE STREND FOIMTER TO EMD OF UARIABL
ulohein] fulukely FRETOF FOIMTER TO START OF REAL STRIMGES
PR3z [ulth e FREZPC FOIMTER TO TOP OF FREE STRIMG SPACE
DO34 QBz4 MEMSIZ HIGHEZT RAM ADDOR AVALIBLE FOR BRSIC
(oo ket joluk i ERRFC ECy — ILLEGAL @UANTITY
oot [aju it CURLIM CURRENT LINE BEING EXECLTED
QOIS QRIS OLDLIN LAST LINE ExXECUTED (FOR COMT COMMAMD )
faluiels] QAEA OLDTHT OLD TRTRTR (FOR CONT COMMAMDY AMD TEMF STORAGE
DOIC ojocs DATLIM DATA LINE # FOR ERRORS
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)

477

B;_solc B:S(:C Labels Description

BRZE QazE DRTFTR OATA STATEMENT FOIMTER

D40 Qo4 INFFTR SOURCE OF IMPUT ADDRESS

D4z QP4Z VARMAM CURREMT UARIAELE HMAME

DO44 44 FOECFT FOINTER INTO POWERS OF TEMWM FOR FOUT
Q44 D44 URRFNT FPOIMTER TO VARIABLE IN MEMORY

QA4E QR4E ERROL ECY - OUVERFLOW

Qa5 Q45 LETPNT FHTR TO LIST STRING

QOGS QO4s ANDMIE THEH HMAZEK USED BY MWAIT FOR AMDING
DO4s Qo4 FORENT FOINTER TO CURRENT FOR-MEXT UVARIABLE REFEREMCE
D047 QR47 EORMEE THE MAZE FOR EORING IM WAIT

Qo435 Q@43 VARTAT POIMTER INTO LIST OF UARIABLES

D45 o045 OFFTR FOIMTER TO CURREWT OPERATOR IM THELE
Do4R Da4H DOPHMASHE HMASK CREATED BY CURRENT OFPERRTOR

DA4E DO4E GREFNT FOIMTER USED IM GARBAGE COLLECTIONM
OR4E QR4 TEHMFFZ A THIRD FAC TEMPORARY 4-BYTES

DR4E DO4E DEFPMNT POIMTER USED IM FUMCTION DEFIMITION
Qa40 e@40 DECPHT FOINTER TO A STRING DESCRIFTION

Qo40 Q@40 ERROM ECL — OUT OF MEMORY

DRSO ulutn] FOURs URRIRBLE COMSTAMT USEC BY GARE COLLECT
Qa5 OS] BUFLEM INPUT BUFFER MAX SIZE+1

QRS oSt JMFER F4C COMESTANT AMD ADDREZS USED TO DISPATCH FUMCE
Aasz PRS2 S1ZE "

Q53 oSz aLoo THE OLD QUERFLOW

Q54 D0%4 TEMFF 1 A FAC TEMF 4-BYTES

Qass Qass ARYFHT A POINTER USED IM ARRAY BUILDING

QO5s DOss HIGHDS DESTIMATION OF HIGHEZT ELMENT IM BLT.
Qas> Qas? HIGHTR SOURCE OF HIGHEST ELEMENT TO MOVE
Joluib oRse TEMFFZ A FAC TEMF 4-BYTES

DASH QOEA DECCHT HUMBER OF PLACES BEFORE DECIMAL POINT
fulul=ts] DOSH LOMWOE LOCATION OF LAST BYTE TRRMSFERRED INTO
fulults] QRSH ERRLUE ECt — UNDEF D STRATEMEMT

QOSE QAR TEMEXP BASE TEM EXFONEMT FOR FIM AND FOUT
QAsC QRSC GRETOF A POIMTER USED IM GARBAGE COLLECTION
fultiT fulul=le DFTFLG FLARG IF A DECIMAL POIMT HARE BEEM IMPUT
QasC QASC LOWTR LAST THIMG TO MOWVE IN BLT.

QRS0 QRs0 ExPSGN SIGH OF BAZE TEM EXPOMENT

fulult] [olul=tn] EFZGH #

PRSE QRSE DSCTHR THIZ I3 WHERE TEMF DESCS ARE BUILT
DREE QAsE FRC THE MAIN FLOATING POINT ACCUMULATOR
QAsE QASE FRCESF THE EXFONHENT BYTE

BASF QAsF FRCHO [HOST SIGHIFICANT BYTE OF MANTISSH
QoL@ QAR5 FRZCHMOH [OME MORE

ads41 Q&1 INDICE INDICE IS ZET UP HERE BY "aINT"

[oluby | Qs FRCHMD [MIDOLE ORDER OF MAMTIES

fulul e QRsZ FACLD [LEAST 516 BYTE OF MANTISSA

Q@&3 QA& FRCSGN SIGH OF FRZ (@ OR —-13 HWHEN UMFRCEED
Qas4 0Rs4 DEGREE A CONT LUSED BY FOLYMOMIALS

DRs4 QRc4 SGMFLG SIGM OF FAC IS PREZERVED HERE BY FIM
DRLE alult] BITS COUNTER FOR # OF BIT SHIFTES TO MORMALIZE FARC
[alul.t] QRS S ARGEXF THE ARG REGIZTER EAROMNENT

[ulcl. e fultleg HRIGHD L

QOEE QREE ARGMOH L

[afuli=y [alubi ARGHMO L

AR PAEH ARGLD L

OREE QRSB ARGSGM THE SIGH (SAME A3 FAC)

DOAE aluflc) ERRE= ECW = BRAD SUBSCRIPT
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)
BASIC BASIC §
30 P Labels Description
BB @04C | STRMGL | FOINTER TO A STRING OR DESCRIFTOR
ABET @@sC | ARISGH | A 3IGM REFLECTIMG THE RESULT
ol ] @40 | FACOL OUERFLOW BYTE OF THE FAC
ODSE O04E | BUFFTR | FOINTER TO BUF USED BY "CRUMCH ROUTINE"
ORSE @04E | STRMGZ | POINTER TO STRING OR OESC.
OBSE 004E | POLYPT | POIMTER INTO POLYNOMIAL COEFFICIEMTS.
OOSE Q@4E | CURTOL | ABSOLUTE LIMEAR INDEX IS FORMED HERE
BOSE @0<E | FBRUFPT | FOINTER INTO FEUFFER USED IN FOUT.
2070 0079 | CHRGET | ROUTIME - GETS MEXT CHRRACTER FROM BASIC TEXT
@a7s @@74 | CHRGOT | ROUTINE -REGETS CURRENT CHARACTER FROM BRSIC TEXT
@077 @ar? | THTRTR | POIMTER TO CURREMT SOURCE TEAXT
PO7E @073 | ERROD ECU — REDIN'D ARRAY
Q07D 007D | @MuM LABEL IN CHRGET
fulotrc] @@s0 | EMDTH TOKEM - END
0E1 POE1 FORTH TOKEN - FOR
o053 @053 | DATATE | TOKEM - DATA
opas @035 | ERROVO | ECU - DIVISION BY ZERO
O0E7 @057 | CHRRTS | LABEL IM CHRGET
Q0SS @055 | RMDH MEXT RAMDOM MUMBER - IMITIAL LOAD FROM ROM
o057 eesv | GOTOTHE | TOKEM - GOTO
AOEE eese | zz7 ®
[uluislal Q@sn CTIMR Z4 HR CLOCK /4@ OF SEC
Qash fuluf=in] GOSUTH TOEEN - GOSUE
QASF QREF REMTH TOKEN - REM
0055 0895 | ERRID ECU - ILLEGAL DIRECT
eaFs @e%é | CSTAT I/0 OPERATION STATUS BYTE (VRRIFRBLE 5T
Qaee @0e% | PRINTK | TOKEM - PRIMT
ODAZ @Az | SCRATK | TOKEM - MEW
00A3 e0A3 | TABTH TOKEM - THE
QOA3 00AZ | ERRTM ECL - TYFE MISMATCH
Q0R4 @dA4 | TOTK TOKEM - TO
QORS @0AS | FHTK TOKEM = FN
Q@R& QOR& SFCTHE TOKEM - SPC
O0A7 @@A7 | THEMTK | TOKEM - THEM
QORE @0AS | MOTTE TOKEM - HOT
PORS @@Ae | STEFTH | TOKEM - STEP
@OAR OOAR | PLUSTE | TOKEM - +
DORE @@AE | MINUTK | TOKEM - -
OPEQ @0B0® | ERRLS ECU - STRING TO LOMG
OPE1 Q0B 1 GREATE | TOKEM -
OOEZ @0EZ | EQULTK | TOKEM - =
@0B3 QB3 | LESSTE | TOKEN - <
0OE4 @eB4 | OMEFUNM | TOMEM — SGM START OF SINGLE PARM FUNCTIONS
DOEF OQBEF | ERRED ECU - FILE DATA
Q0TS edcs | TRMPOS |
folluyed @@c? | LASMUM | TOKEN - CHR$ LAST FUNC WITH ARITHMETIC PARME
QOCE QRCE ERRST ECY - FORMULA TOO COMPLEN
OOCE odce | coTk TOKEM — G0 ¢ GO TO
[alnu] ) Q@DE ERRCH ECU — CAMN'T COMTIMLUE
QRE® OOE? | ERRUF ECY — UMDEF D FUNCTION
@OFF o0FF | PI UALLE OF PI SYMBOL
POFF @OFF | LOFBUF | START OF FOUT STRING FOR STRO AMD TIf
100 0100 | FBEUFFR | FOUT BUFFER HOLDS ASCII STRING FOR OUTPUT
Q1FE @1FE | STHEND | TOF OF STRCK FOR BRSIC
@1FF O1FF | 221 %
@1FF oiFF | zz5 #
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)
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CHEAD

BASIC BASIC
2.0 40 Labels Description
Q1FF QiFF ZZ4 kA
et o) azoe BLF BARSIC INPUT BUFFER (8@ CHARARCTERS-BYTES LOMG)
QIZOD DIOD BUF OF S SAME A3 ABOUVE
BZ01 DIl 222 b
Z0Z QZ0Z Z23 *
D400 D409 RAMLOC BEGIMING OF RAM AVALIRBLE FOR BRSIC TEXRT
QRO E OFFZET #UALLIE USED IM ASSEMBELY - ROM VERSION
[ajululol BB ZZ& .
[t o] aluloly ROMLOC BEGIMIMG OF BRSIC ROME -UZ=3C@00 U4=tB000
—oRa BOOQ STHOZF STHRT OF COMMAND DISFARTCH TRELE
Co44 B@SE FLIMDEF START OF FUNCTION DISFATCH TRELE
co4c B@sC USRLOC ¥
B@4 OFTHE START OF MATH OPERATORS DISFATCH THELE
BORY MEGTHE UMITARY MEGHATE DISFATCH (.BYTE 1Z5,D15PHTCH)
B@AC HOTTRE MOT OPERATOR DISPATCH ¢L.BYTE 7@,0ISFATCH)
EQRF FTOORL COMPARISON DISPATCH (.BYTE 1@@.0ISPRATCH)
BORZ REZLLST START OF RESERVED WORD LIST (RSCIIENDCOR 3050
BZoD ERFRTAE ETART OF BRSIC ERROR MEZZAGE STORAGE
BI04 ERR MEZSAGE - "ERROR"
=ciuu] INTET MESSAGE - "IM"
REDDY MESSAGE - "REARDY"
BRKTXT | MESSAGE - "BREAK"
FMOFOR FEEKS AT THE STRCK FOR AN ACRTIVE “FOR" LOGE
FFLOOF A
CHMPFOR A
ADOFRE H
FFRTS A
BLTU YOREMS UP" A SPARCE IM BRSIC FOR A HEW LIME
BLTUC A
BLT1 b
BLTLF B
MOREM1 A
DECBLT »
3B GETSTH TEST FOR STHCE-TOO-DEEF ERROR
C3EE RERSOM CHECHS FOR AVALIABLE MEMORY SPRCE
C33Z TRYHMOR b
C334 REARZAL #
REARSTO b
REARTZ X
OMERF ouT OF MEMORY ERROR VECTOR
ERROR ERROR HAMDLER (ERROR TYFE IM .53
ERRCRD
SETERR ..
TYPERR FRIMTS OQUT THE ERROR MESSAGE
ERRFIN x
RERDY PRIMTS “"READY." GOES INTO MAIN BRSIC LOOF {+ HMI)
MHIM MAIM BASIC LOOP, AMALYZES INFUT LINES
MARIM1L LIMES THAT TART WITH A MUMEBER HANDLED HERE
ROECT1 h
MLOOF
HODEL
HODELC ]
STOLORP "
FIMI CLEANS BRSIC 3¥STEM UP: CLR
LHEFPRG

RELIMKS BRSIC STATEMENTS IM TEXT ARER

,
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)
BASIC BASIC Labels Description
3.0 4.0
C453 B4 cZLoor | ®
C44E B4E1 LMERTS | #
C4éF B4EZ IMLIN IMPUT A LINE OF INFCRMATION IMTO BUF (MEX &0 CHARS)
c471 B4E4 IMLING | ®
C47E B4FS FIMINL ¥
C495 B4FE cRUMCH | LOOKS UP HEYHORDS IN AM IMPUT LINE
498 Bso1 KLOOF #
C4A7 BSOD CHMPSPC ¥
C4BD BSZ3 HLOOR 1 ®
C4CS BSZE MUsTCR | =
C4CF E30 REZER X
401 BES44 RESCOM | #
C4ED ESEZ GETEFT | &
C4EZ BS54 STUFFH | =
C4FS BS&7 CoLIS
C4F7 BS&T MODATT | #
C4FE BS70 STRI ®
cser BEFS STRMG ®
CSOE BSSQ MTHIS %
CSiz BSE4 MTHIS1 %
folulult) BSS0 MTHIZZ | %
cszz BSO® CROONE | #
C5ZC SAZ FHMDLIN | SERARCHES FOR A LIME MUMBER ¢MUMBER IM LIMNUM)
CS30 BSA7 FHOLHC | &
547 BSBE FHOLOL ®
CSS50 BSC? AFFRTS | %
CESe BSDO FLINRT | &
CESA BSO FLMNRTS | %
CSSE eSS0z ZCRATH IMPLEMENMTS “MEM" COMMAND - CLEARRS EVERY THIMG
Css0 S04 SCRTCH | %
csr2 BSES RUNC: %
cs77 BSEE CLEAR LR - ROUTIME
cEPe BSFQ CLERRD b
0000 BAOE FLOAD ®
cS¢3 BAOE STKINI "
CERS B&Z1 STHERTS | &
CSR? B&ZZ STHTPT | TRTPTR=THTTAB~1
CSBS BS30 LIST ROUTIME — LIST
CEBD B&3E GOLST #
CSD4 B&4F LSTEMD | *
CSEZ B&SD LIST4 %
CSFF BETH TaTOUM | %
&1 B&TC TYPLIM | #
A0S B&SD PRIT4 b
CaDC B&ST PLOCF ¥
Cé19 B&T4 FLOOFL b
céz0 BEAS GROOY ®
Ca30 EERE GRLOP #
a4z BACS RESRCH | %
CE4S BACE RESCR1 #
fololuo) B&CE REZCRZ | %
&40 B&D4 FRITS %
0000 BADS PRIT3E | =
Cass B&DE FOR ROUTIME - FOR
C&&9 BSEF HOTOL ®
C&AL BrZ7 LOFOME | =
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)

BASIC Labels

Description

CaEF?
cren
Crez

falulai)

DHEDH
HEWSTT
DIRCOM
DIRCH1
GONE
GONER
GONEZ
GOMNE4
GLET
MORSTS
{ERR1
GO
RESTOR
RESFIN
ISCRTS
ETOF
EMD
STOPC
ETFEND
DIRIS
EHDCOM
GORDY
COMT
COMTRT
Rty
GOSUE
RUNCZ
GOTO
LURE4IT
LUFALL
GORTE
RETLIRM
LIZERR
SHERRZ
RETU1
DATH
ADDON
REMRTZ
OATAM
REMM
EXCHRT
REMEFR
IF
ORGOTO
REM
DoCoHD
Dz
ONGOTO
SMERRZ
OMNGLOFE
OMGLF1
OHGRTS
LIMGET
HORLIN
HATLGE
LET

MAIN STATEMEMT DISPATCH LOOF (00 MEXT STATEMENT)
OISPATCHES MEXT BYTE CHRGET RETURNS
DISPATCHES .A IF MONMZERO ELSE LOOFP TO MEWSTT

&

{TAX ERROR UVECTOR
HAMOLE GO TOKEHN CRZIE (FIMD A To)
ROUTINE - RESTORE

STOF - ZEC END - CLC
ROUTIMNE - END

ROUTINE - STOF

b

b

JMF RERDY

ROUTINE - CONT

&

ROUTINE = RUN
ROUTINE - GOSUB
ROUTINE - GOTO

H

ROUTINE - RETLURN
BAD SUBSCRIFPT ERROR VECTOR
SYNTAK ERROR VECTORY

SEARCH FOR HEXT -
LOOK FOR EOLCFQ@) (THTRTR OFFSET IM .%¥)

*

ROUTIME - IF
b

ROUTIMNE - REM

WTIME = ON ({GOTO OR GOSUE)

SYHTAX ERROR VECTOR

Y

INFUT A BARSIC LINE MUMBER (@-432@@2(UALUE IMN LIMMNUM)

=,

JITINE - LET
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)

BASIC | BASIC

3.0 4.0 Labels Description

CECA Be40 GINTGR
CESDE BPS1 COPFLT

CEEL Brad COPSTR

CEEZ BYEE IMFCOM bl
CEFS Be7E TIMELF '
CFaF BeZ HOML & X

CeiF BYRZ TIMEST P
CH¥ES BESAE TIMHUM #
CPEF BYBZ FCERRZ ILLEGAL @UAMITY ERROR VECTOR

ce3z EFRT GOTHUM #
Ce37 BYEA GETZPT COPY STRINGS IF NEEDED
fololulu) BYBE DEHA@ "
fofulul) B0z DaK#1 ]
[ofufulyl e*D4 DSHREZ W
Co4E BESE1L GURRIA a

C954é BYEF OHTCPY
ces0D ByFs COPY
CFP3 BARL1Z COPYC
folnlulo) BRZE CORPYoR
fulujul} BR44 CoPY@1
faluiulo) BA4s COPY@Z ®
ulujulol BR4E STRAD. POINT TO STRIMG FOR A COPY
oeea BR&C AD. b3
ululal) BAZ® RADAA
fulnlulo) BR74 ADJDZ
Qpoa BREZ AD 0@
agaa BRSS ADJ®1
Ce3R BRSS FRIMTH ROUTINE - PRINT#
ceel BRSE cHMD ROUTINE - CMD
CPeB BATE SAVEIT A

CPAS BARAZ STROON u

C¥RS BRAS MNEWCHR A

C¥RE BAAS PRINT ROUTIME = PRINT
CAD BRAA FRINTC #

ce0s BROZ FININL %

S g e

HHHHH

CPEZ BRADF CROO OUTFUT A CARRIAGE RETURN
CSEC BRED CRFIM "
CYEE BREF FRTRTS A
CPEF BAF@ COMPRT X
CoFZ BAFZ MORCO1 X

CoFC BARFD TRBER TRE AMD SPC HAMOLER
CHOC BEQ@D ASFARC \
CH@D BEBEOE HEPAC
CROE BEOF RIPACZ
CA1l BB1Z MOTAER "
CALZ BE1Z KIPAC1 X
CRIC BEBLD STROUT PRINT STRING FROM ADDRESS IN .% AND . A
CALF EBZO STRFRT PRIMT STRINMG POIMTED TO BY INDEX

CRZS BRZ? STRFREZ b3

CARZ? BEB3IA OUTESPC QUTFUT A SPARCE

oK

CR40 BEE41 CRTEZKF OUTFUT A #£1D
CR432 BE44 QUTEST QUTRUT A 7
CR4S BE4< QuTDO OUTFUT THE CHAR IM .A

CR4C BR4F OUTRTZ h
CH4F BE4C TRMNOK HAMOLES BAD IMFUT DATA
CASY BEBESS GETOTL X
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)
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i [
m TR
CHEERR
ERRGO4
FRMELL
FRHE\!
LFOFER

®

TYRE MISMATCH ERROR VECTOR

BASIC | BASIC Labels Description
3.0 4.0
CRED BESH ETCURL "
CRSL BESE IMHERR4 ZNNTAX ERROR VECTOR
CRS4 BEEL TRMMO1 x
< BBZH DoOEGIN
BEFA GET UTINE - GET OR GETH
CHT4 BETL GETTTY
CHRT BEA4 IMFLITH REOUTIME - IMPUTH
CREZ BEE4 TOQOMNE RESTORE IMFUT TO REYBOARD
CHRES jal=lal IORELE hs
CARC1 BEBE IMFPUT WIUTIME = INFUT
CADZ =1 <lein HOTRTI
CROA BEDS GETAGH
CRED BEES BUFFLIL *
jufolnlt] BEF1 FTHRTI b
CHFA BEFS QIMLIN FROMPTS AMD RECEIVES THE IMPUT
CEa4 BEFF GIMLIN *
L=l ey BCQZ READ ROUTIME - RERD
ZBEOE BCO% IMPCOM B
CBi@ BECOE INFCOL A
CB1é BC1Y IMLOCR A
CB4Z BC3D FOATA A
CB4B BC44 GETHTH A
CB4E BC4% ORTER b3
CBESZ BC4D DATER1 A
CR&S BC&L SETEUT k3
CBFZ BCaD RESETC B
CBF3 BCaE HOWGET b
CEPE BC7S HOWGE 1L X
CEEA BCEE MUMINS o
CReZ STROMZ A
CBYE TRMOE A
CEEY DATLOF i
cEDZ HOML TH. A
CBOF UAREMHD A
CBER LIARY'D FRIMT "ExTRA IGHORED " IF HEYEOARD AMD A SEPERATOR
CEFE INFRTS
CBFLC EATGHT MESSAGE - EXTRA IGHORED
coen TRYAGH MEZSHGE - TREDD FROM ZTART
MEXT FOUTINE - HEXT
GETFOR #
STHFOR X
ERRGOS #
HALF OR
MNEMWSGO u
LCIOFDM CHECKHS DATA FORMAT
FRHMHLIM AMP FRMEUL
CHEMLIFM CHECK THAT CURRENT TYPE 13 HUMERIC
CHESTR CHECKE THAT CURRENT TYFPE I3 STRING (CHHS UALTYP)
CHEMVAL

FORMULA EVALUATOR - EVALUARTES ALL FORMULRAZ
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)

BASIC | BASIC Labels Description
3.0 4.0
CCRS eDEZ TSTOP X

CCBC BDBS LOFREL b
ComE BEDO1 EMDREL
CCFe BODEA DFREC
CCFA BOF= DOFREC
CCFE BOF 4 HEGFRC
coes BEG1 FIMREL
cO1z BEQE FINREZ
DA BELZ OFRECL E
[afups | EELA ODCOFPREL FUSHES A PARTIAL EVALUATION O THE STACK
Peuc) | BEZR SHERRS SYMTH: ERROR VECTOR

CO34 BEZD PLIZHF 1 *

CO3% BE32 PLSHF "

Ch44 BE41 FORFEH #
cose BESS Qop B
cosc BES® DOPG0 A
COSE BESE G HHLUIM E

CDss BESZE LINEETH Pl

&7 BES4 PULESTHE RESTORE ARG FROM STACE (FUSHED EUALLUATION?
COE1 BEFE QOFPRTS A

K

MK

coa3 BEZ@ UNFRTS S

COE4 BES1 EVAL EVALUATES HUMERIC FORMULAS

COEE BESS EVAL® "

coED BESH EVAL 1 &

coee BESD ELUALZ A

COAZ BERQ@ PIVAL STORAGE —= THE BIMARY.UALUE OF PI
CORS BEAS G0DOT »

coes BEBS STRTAT IMMEDIRTE STRIMGS HAMDLER
coCt BEBE STRTHEZ b

COC? BEC4 EVALS “
COCF BECC HOTOF EVAL - HOT
CODE EEDE EUAL4 A

CDEC BEE® PARRCHE EUALUATE A FUMCTION WITHIN {375 (FRMEUL
COFZ BEEF CHECLE CHECK FOR RIGHT PAREMTHESIS
COFS BEFZ CHEORPM CHECK FOR LEFT PAREMTHESIS

COFS BEFS CHECOM CHECK FOR A COMMA

COFA BEF? ZYHCHR COMPARE THTRTR AGAINST A IF <3 THEM...
CE@3 EFQQ@ SHERR e e e SYMTARA ERROR VECTOR

CE@S BFOS DoMIN SET UP FUNMCTION FOR FUTURE EVALUATION
CE@A BEF@Z GOMNFRC #

felulolo) BFQC CHEMBO THE CHECKSUM BYTE FOR THE $BO®O ROM
Q@aa BEF@D I34aMP JHE ISUAR

apaa BEF1Q@ FREED FATCHES

QOa EF1Q@ PATCHG P

fululolo) BF10 PCTH® F

Qo0 BF1E PCTHI1 P

folululo) BFZ1 FATCHH F

o000 BFZE PATCHI F

CEQF BFSC SLIAR ZET UF R UARIABLE MAME SERRCH
CE11 BEFEE

CELZ BFSF

.

Qooe BFC1 D2 TEST AMD HAMDLER
CE4Z EFOZ A
CE43 BFO4 [etalaln]

CES4 BFES efuln T ] \
falujulul BFFC CHEDE CHECK FOR A DS UARIRELE
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COBS DOREL

Do COMPARTZOMZ
CRCE FCHE {

s

DoacHP #
GOFLOT %

0In FROUTINE - DIM
FTRGET SEARCHES FOR A BASIC UARIABLE
FTRGT1 s

FIMHOM &
FHMAFRTR RRFEAY FOINTER SUBROUTIMNE

BASIC | BASIC | |.peis Description
3.0 4.0
CORE GETTIM ASSIGH TIME TO 71
CoaF B S

ceic

CR40 A

CR47 DISFATCH AND EVAL IF IT7S A FUNCTION

peit | OHHORM

CO7S FIMGO FLACE FUMCTIONS DISFATCH ADODRESS IN JUMPER
CoEs OROF EVAL - OR

COET ANDOR EVAL - AMD

oImM3 MULTIFLE DIM RE-ENTRY (CHRI FOR A COMMAD

BETRGTZ
[NTERR YHTHA ERROR VECTOR
FTRGTZ ;
ISZEC
EATEM
MOSEC
HOTSTR "
TURMOM A
STRHAM E
STHFHND 4
LOFFHD
LOPFH
METPTR JE SERRCH TO MEAXT TRBLE ENTRY
HOTIT "
ISLETC b
Daaa ISLRTS *
wiujuh MHOTFHE 010 MOT FIMD UARIABLE - CREATE A HEKW OMNE
Dear LOZR ®
alululs HOTELL &
Oe1c GoOEADLY S
Da1F CHECK FOR 3T CRSE
folooln) CHECK FOR 03 CRSE
Dez7? GOO0 USRELE UARIABLE
Coz0 )
D44
D440 e
D457 AR LG ZEARCH THE ARRHYD
D455 ARYGET MOLE THRU THE ARFRAY TRBLES
D492 GOGO &
Q@Eaa GOGOL A
D40 DURRTS *
fofuiuin) AR DN =
D@ss FINFTR LOGE BRSIC VARIABLE LOCATION

AMND GO
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)
BASIC | BASIC L
3.0 4.0 Labels Description
DPE4 czo4 JSRGH ®
oess CzDs N3Z74&5 STORAGE - THEN BIMARY UALUE -32745
Des0 cZon INTIDH EVALUATE FORMULA RESULT i3 POSITIVE INTEGER UALUE
0ess C2ZED FOSINT COMUVERT FLOATING BIMARY TO POSITUE INTEGER
DoPR CZER AYINT COMUERT FLOATING BIMARY TO IMTEGER
DOA7 C2F7 MHOMOMO ILLEGAL @UANITY ERROR VECTOR
DoOAT C2FF BINTGO JMP RIMT
DOAC C2ZFC ISARY LOCATES AMD/OR CREATES ARBAYS
DB CI04 IMDLOP ¥
DeF7 347 LORFDA %
0183 C353 LOFFDU ®
011z C362 MMARY 1 b
D1z0 C370 BSERR BAD SUBSCRIPT ERROR VECTOR
D123 c373 FCERR ILLEGAL RUANITY ERROR UECTOR
D1zS C375 ERRGOZ
D128 C3FE GOTARY ¥
o3 C3IEC NOTFOD ®
oise C3FF MOTFLT X
D15% C3AE STOMLT ®
D142 C3B1 LOFFTA #
D17z c3c1 MOTDIM X
D155 C3E4 GREASE ¥
DiR4 C3F3 ZERITH X
OiA® C3Fs DECCUR ®
oics C415 GETODEF ®
DiCE C41D THLFMM ®
D1E4 G433 BSERRT SYNTAA ERROR UVECTOR
D1E7 G436 OMERF1 auUT OF MEMORY ERROR VECTOR
D1ER C43% INLPNZ
DiEE C43A IMLFM1 ¥
DiFC C44E ADCIMD b1
ozoo C4SC MOTFL1 #
0213 C442 STOML1 b
D227 C474 DIMRTS %
DZZS C477 UMLLT INTEGER ARITHMETIC ROUTINES FOR MULTI-DIM ARRAYS
D231 C430 UMULTD "
o238 C45A UMULTE %
0Z54 C4AZ UMLCMT ®
D255 C4R7 UMLRTS #
D25¢% C4AS FRE ROUTIME — FRE(X)
DZ40 C4AF MOFREF b
DzéD C4BC GIVAYF CONUERTS INTEGER TO FLOATING BINRRY
DZ7R c4ce PO ROUTIMNE — FOS(H)
D27C C4CE SHGFLT #
DZ50 C4CF ERRDIFR IF COMMANMD TYFPE IS5 IMDIRECT OMLY - ILLEGAL DIRECT
D258 C407 ERRGUF UNDEF IMED: FUNCTION ERROR UECTOR
DZz30 C40C DEF ROUTIME — DEF FM()=
DZEB CSOR GETFHM ®
DZCE CcS10 FHDOER EVALUATES FM¢Y IM FORMULAS
DZFZ CS541 DEFSTF
D329 CS7& DEFFIM ®
O33F CSEE ZTRD ROUTIME — STR$
0345 CSes TIMSTR MAKE A STRING OUT OF INFO AT $01FF
D34F CS9E STRINMI MAKE A STRING OUT OF (FACMO POINTER)
DIsy CSAG STRSPA ¥
0341 CSE@ STRLIT SCAMS AMD SETS UP STRING ELEMENTS
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Labels

Description

D@D
DIES
faluioi
DZF@
D400
aeaa
oaee
fululnlc)
fallulo)
falululy
folulufn]
Qoaa
olulolo)
Qoaa
falululul
foluluu]
fuleltlyl
fulujola)
Qeeo
fulullu)
fuinlulo]
aluloley
QO
faleltlo]
flulofo

Rs17

STRLTZ
STRGET
ATRFIM
STRFIL
ATRFIZ

AETRCE
FUTHEK
ERRGOZ
PLTHML
GETSFA
TRYRAGZ
TRYHRGZ
TRYHGH
ETRFRE
GETRTS
GARBAG
GRREAZ
SLOOR
COoLa@
COLOAE
COL@@A
CcoLat
COLQZ
GLOF1
COLOZE
COL@ZRA
GREBEMD
COLe3

MOUPNT
MOUQE
MOUTOP
MOV
SETINK
SETOQ
CHT
ZECQK
MO IS
MOUETR
MO0
MOULF
MUDTNE
MUSTRT
FREZTR
FREFRLC
FRETHF
REZQQ
FRE®1
FREFLA
FRE®Z
FRETHZ
FRERTS
CHRD

;E;HE!:-H; STRING TEMPS FLACE DATH IMN TEMFS

BUILDS STRIMG VECTORZ

X

DOES
o

i

'GARBAGE COLLECTION” — PACKS STRIMGS

“

b

¢ w3

e

*

JHF EMDGRE

MOWES FRESFPC TO FRETOFP
MOVES FRESFC TO FRETOR

STRIMGES (FAC) AND (++(THTRFTR)

#
FREES UP TEMPORARY STRING FOIMTERS

ROUTIME — CHR&(UALUE) (UVALUE @-Z55)
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)

BASIC | BASIC | |.pels

3.0 4.0 Description
D=0DA 5S4 LEFTD FROUTIME - LEFT#(
DSE® CE3IC RLEFT #
DSE& CE4Z RLEFT1
DEEZ 543 RLEFTZ
T DEES RLEFTZ=
DSFF FLULMOR -
D@ RIGHTD FOUTINE - RIGHT#<)
Dé&ll HMIDD ROUTINE — MID#FC
HIDZ pis
FREAM USED BY RIGHT
LEN ROUTIME = LEM{STRIMG)
LEM1 P
ASC ROUTIME - ASC{STRIMG)

ECE | GoFUC b
0801 | GTEYTC | DOES A CHRGET AMD GETEYT
CE04 | GETEYT | EVALUATE THE FORMULA AND RETURM A BYTE VALUE ¢IN .33

=
07 COMINT kS
SET

LUHL ROUTIME — UALCETRIMG)
ALz A

O4BD SATZTHT X

Dacs UALRTS "

Dace GETHLIM EVALUATE FORMULA AMD RETURM IMTEGER UALUE (@-£5S35)
COMBYT

Dact
nanz GETAOR CONVERT FAC TO VALUE(®-45S3S) PLACE IM FOKER
FEEH ROUTINE - PEEK(X)

GETCON )

OoEGFL s

POKE ROUTIME - POKE &

FHMWAIT ROUTIME — WAIT

STORDO b

HAITER

ZERRTS b

FARODH ADD 172 TO FPEB UWALUE IM FAC

FIlUE UMPRCHS ARGUMEMT AMD SUBTRACT FFE
FZUBT FPE SUBRATRACTION ARG-FARC

FRODS A

FROD UMPACK ARGUMENT INTO ARG DO A FRE AOD
FRODT FFE ADDITION FARC=FAC+ARG

FrRODC b

FRODA

FROD1

FROD4

SUBIT

FROFLT #

HORMAL MORMALIZE ADDITION AMD SUBTRACTION RESULTS
HORMZ -3

ZEROFC FAC=0

ZEROF 1 S
ZEROML MAKE SIGN POSITIVE
FROOZ ¥
HORMZ s
HORM1 "
SRUEEZ “

D44 CRSE RHDOZHF
D52 CARFC RHORTZ
Os53 CAFD HEGFRC COMFLEMENT FRC ENMTIRELY

XX
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)
BASIC BASIC .
30 4.0 Labels Description
CRE3 HEGFCH COMPLEMENT JUST THE HUMBER IM FRC
CRAS INCFRC 1HCREMENT FRC
CREZ INCFRT P
CRE4 OUERR OVERFLON ERROR VECTOR
CABS MULSHF SHIFER ROUTIMES
CHEBE SHFTRZ #
CACF ZHIFTR %
CARDC SHFTRZ
DEBsS SHFTR4 Y
OsBC ROLSHF Y
DSCé SHFTRT '
FONE FLOATIMNG-FOIMT-RINARY COMSTAMTE
LOGCHZ ®
Juls) A
Z0 pS
HEGHLF S
_. LGz "
2 LG ROUTIME - LOGCAD
O&SFD CBZ? LOGERR ILLEGAL QUAMITY ERROR VECTOR
owea CBZR LOG1 A
[afnloln] CBSA MULLNZ #
D34 CBSE FHULT FFPE MULTIPLY FAC=FRC$ARG
De3E7 CB&l FHULTT FPE MULTIFLY WITH ARG AMD . AC LOADED
0945 CBEF MLTPLY ®
D4 CRe4 MLTFL1 "
k=l ] [ =y MLTFLZ #
OEs CBBZ MLTPLZ pus
Deer CBC1 HULTRT kS
al=g=r CBCZ COMUPE LUMPACKE MEMORY INTO ARG
oeCs CEED MULDIY CHECK AMD ADJUST EXPS OF FPEB MULT AND DIV
DPCS CBEF MLDE=F *
ul=lnlc] CEFA TRYOFF b4
OSED CCOR MLOVEX s
OPES ' ZEREML ®
OPER GOOVER OUVERFLOW ERROR VECTWR
D$EE HUL1@ MULTIFLY FAC BY 1@
DeFe FIMMLS b3
CiR04 MUL10R A
DAGS TEHC FFE UALLE 1@
[ake o] tnit | OIuvid DIVIDE FAC BY 1@
DRLZ 30 FOIVF *
DALE CC45 FDIW LMPACKE MEMORY AND DIVIDE
DALE = FOIVT FACZ = ARG/FAC
DAZS DIVIDE b
CA4E SRV #
DASE BEHFT &
DRASE SHFARG *
DRES DIVSUE -
DRSS LOi@@ ®
DARSA DIVNRM g
DR%4 OURERE OUERFLOM ERROR VECTOR
CDR7E MOUFR MOUE RES TO FARC
DHAE MOUFM MOWE MEMORY TO FRC
OROZ CCFD MOUZF ]
DRDS ZDao MOLLF x
ORDC Coes HOULF #
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)

BASIC

BASIC

2 20 Labels Description
DRE® [ le ] HOLMF MOVE FRC TO MEMORY
CeE@s cD3Z MOUFH JE T FAC
DEOH MOUFAL
DERE CDEE MOUFAL
DE1S CD42 MOLAEF T ARG
DELE Co45 HOUVEF
DEAC cO47 MOLAFL
' oS0 MOURTS
CDS1 ROUMD FOUND FRC
coss ITHCRHD A
COs1 SIGH EATRACT SIGH FROM FAC IM A
CDsS FOoIGN *
ChE= FCOMPE
COsE SIGHET
CD&F EGH WITIME — SGMOsS
DE4E coFz FLORT FLOAT THE SIGHED INTEGER IM FAC
DESQ COFR FLORTS FLOAT THE =SIGMED MUMBER IM FAC
DBSS COFF FLOATC i
DESE chss FLORTE ¥
D4 CDSE AR ROUTINE - ABSCHY
DEs7 FCamMe COMPARE ARG AMD FAC . A=s1+R<F
DBs FCOoMPr A
OBPE -‘=.
DEA4 CODCE ¥
DER7 oo FRC=INT(FAC) SIGMED ROUTIME - INT¢X)
DEBEE CDES H
DECE COF@ BEIMNTRT s
CDOF1 2IMT1 P8
CE@Z IMT FOUTIME - IMTCHD
CELF CLRFAC WA TO ALL POSISTIONS OF FAC
DEFE CEZS INTRTS s
OBFF CEZ® FIM FEF INPUT, THTPTR POINTS TO ASCII, RETURMS IN FAC
DCes CEZD FIMZILF %
julog bed CE3C ERELLE A
Ocis CE4@ FINC Y
[ulng B CE43 FIMNDGE b
OC1E CE4S FINL A
CES4 FIMEC1 #
FINEC P
FHEDG1 p
FINECZ p.
FIMDF b
FINE *
FIMNE1L #
FINMDIL *
F IHMUL
FINGMG
MEGHARE
FINDIG
FINDG1 A
FIHLOS A
FIMEDS *
FPE UALLE &% PREZE
FPE UALLE ¢ 1
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DCF3
poec
oois
ooLz
DDZzZz
OozZo
oo=4
COZE
DD2E
Ons3
DoS4
oSk
ooFe
Lo7z
ooF4
DO7&
oosA
oo
DDAZ
OOBE
oooe
oooz
DooF
DDEF
COFE
DE1Q
DE13
DE1S
DELD
DELF
DEZZ
DE4s
DESE
DESE
DE&S
DEF1

DEZE
DEAL

DERB
OERC

CFES
CFES
CFFD
CFFE
peas
o@1A
o@tc
OeLE
uloyeic]
D44
jafuE Ry
oa40
DS

ATEOUZ

FOUTS
FOUTZE
FouUTS
FOUTS
BIGGES
FOUTFI
FOLITS
FOUTZ®
FOUTL1&
FOUTS
FOUTIM
FouTZ
FouUuT41
FOUT4@
FOLITYE
STHBUF
FouLDy
FOUT11
FOUTLZ
FOuUT14
FOUT1S,
FOUTLS
FoUTL?
FOUTZa
FHALF
ZERD
FOUTEL
FDCEND
TIMEHD
S0
FRURT
FRURTL
FEMR1
HEGOP

A
A
FPE UALUE 1/2

TRABLES OF POWERS OF -101H
EMD OF POMERS THELE

FFE TIME CONVERZION TRBELES
ROUTIME -~
ROUTIME (RRGTFR

MEGATE THE MHUMBER IM FAC

FFE WALUE LOGCE) BRSE Z
LOG AMD EXPOMENT FFPE TRELES
ROUTIME - EXFO(FAC)

FOLYHOMIAL EVALLUATOR
FOLYMOMIAL EVALUATOR

Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)
BASIC BASIC Labels Description
3.0 4.0
oece CEF3 HMIL FFE VALLE 1@-¢
falulolu) CHIMC@ CHECKZUM BYTE $CO08 ROM
IMPRT IRREMT LIME MUMBER
LIMFRT CoREHTIGH el Ol
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)
BASIC BASIC Labels Description
3.0 4.0
DFS4 oZoe ¥
DFSA DZ04
DF &7 Dz11
DF77 Dzz1 RHULE ¥
OF 7B D225 RADOC b
DF 7F RHD ROUTIME — RMHDCH)
DF#0 QSETHR ¥
DFBZ RHDO %
OFCZ %
DFDS b
DFDS ROTINE = COSCH)
DFDF ROUTINE — SIMCFACH
E@11 ¥
E0i4 X
EQz1 #
E@zS ROUTINE — TAM(FAC
EQS@ *
EQS4 FPE UALUE FI/Z
EQSs THOR T FEF VALUE Z#PI
E@SE FR4 FPE UALUE 1/4
E@&3 SIMCON SIN TABELES FFE UALUES
E0&C ATH ROUTINE — ATMOFACS
EQ94 ATH1 *
EQAZ ATHZ
EQBS ATHZ ®
EQBE 035k ATH4 b
EQBC O3SC ATHCOM ®
EQF% o03%% INITAT BASIC SYSTEM INITIALIZATION CODE
EQFF O3%F CHOGOT ®
E11@ D30 CHORTS %
falulola O3B INIT BASIC SYSTEM INITIALIZATION ROUTIMNE
E13t o3cy MOUCHG ¥
E1S0 D409 LOOPHHM ¥
E145 0408 LOOPML
E174 0417 USEDEC :
E178 D41E USEDEF #
E1B7 D44E HORDE MESSAGE - "BYTES FREE-
E1C4 D458 FREMES MESSAGE — 7 ### COMMODORE BRASIC ###7
E10E 0472 LASTHR LAST BYTE OF BARSIC Z¥STEM CODE+1
0000 DER4 PATCHZ PATCHES
Ed44 ES44 CHTIM
falolulo) FFo3 CONMCAHT VECTOR — CONCAT
folalul) FFas DOFEM VECTOR — DOREM
fallolu FFa® DCLOSE VECTOR - DCLOSE
fulololo] FFeC RECORD VECTOR - RECORD
folululo] FFoF FORMAT VECTOR - FORMAT
folulalo) FFAZ COLECT VECTOR — COLLECT
fololofe) FFAS BRCHLF VECTOR — BRACHUR
0000 FFAS DCORY VECTOR — CORY
folulclo] FFAE AFPEND VECTOR - APFEND
folulula FFRE DEAUE VECTOR — DSAVE
falulol] FFEL DLORD VECTOR - OLORD
fululaly] FFE4 DIRCAT VECTOR — DIRECTORY
fululalo] FFE4 oCAT VECTOR — CATALOG
fulolulo] FFEZ REMAME VECTOR — REMAME
follalc] FFER SCRATS VECTOR - SCRATCH
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Table F-3. Hex Addresses and Label References: CBM BASICs (Continued)
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BASIC BASIC Labels Description
3.0 4.0
READDE VECTOR - D03 AND O5%
COREN VECTOR - OFEM
CCLOS WECTOR - CLOSE
TOIN VECTOR - SET INFUT DEVICE
CoouT VECTOR - SET OUTPUT DEVICE
CLSCHH VECTOR - RESTORE MORMAL IA0 DEVICES
CCCHM ZAME AS ABOVE
IMHCHR ECTOR — IMPUT & CHARACTER (FROM SCREEM)
CINCH SEME &5 ABRLOUE
QUTCH VECTOR = QUTPUT A CHARACTER
CLORD VECTOR - LOAD
C3AVE VECTOR - SRVE
CUERF VECTOR - VERIFY
CEYS VECTOR - 3435
ISCHTC UECTOR - TEST STOP REY
CGETL VECTOR - GET CHARACTER FROM KEYBOARRD BUFFER
E CCALL VECTOR - ABORT ALL I/0 CHAMMELS
BQAF [ajuluin] CONTH Z
QEan [Glulnlu] CHTHFL Z
QOaF fajulnlo) LINWID Z
Qa1d ululGln] HCHMWID =
@QEC oRaa STRMGI Z
OO7F foleluk] o] Z
[alululy] IMCRTS 2
el SMERRH Z
lafulofo] FHDOVAR
fululolu] TURR z
[ajulnln] SUARS Z
fulolnly] £
ulinlc] SUARGD Fid
[elululo] ARYUAR z
[afuloin] 4
fululol) yd
folulol) z
folululc) Z
O4C@ ufuinlc] Z
D408 fulufufu] z
D4ED ululalo] = z
DEEe Jufuinie) FRETRT =
- [alulodn) ETORDL Z
fajulnin] STORDL Z
[alulalo] ATORDA Z
ulinlu] STORDL Z




Abbreviations, 115-17
ABS, 138, 394
American Standard Code for Information
Interchange (ASCII), 341, 346, 350. 410
APPEND3, 362
Arithmetic operations. See Numbers
Arrays
characteristics, 112-14
dimensions, 113-14, 121, 348
header, 347-49
Revision Level 2 ROM, 443
size, 114
storage, 336, 347, 450
variables represented, 113
ASC, 395
Assembly language programming, 351-52, 451
ATN, 138, 395

BACKUP, 288, 352
BASIC
commands, 114-16
dialect, 96
defined, 91
statements. See Statements
versions, 277
BELL, 405
BLOCK ALLOCATE, 356
BLOCK EXECUTE, 356
BLOCK READ, 355
BLOCK WRITE, 356
Braces, 360
Brackets, 360
Branch statements
computed GOTO, 122-23
GOTO. 121-22, 372
job queuing, 312
ON...GOTO, 380
subroutines. See Subroutines
Brightness adjustment, 6
Buffer
cassette drive buffer, 235
data buffer, 233, 235, 257, 277
keyboard buffers, 142-45
BUFFER POINTER., 356
Bytes. See Memory

Index

Cassette files
access. 242-45
characters written, 249
concept. 231-32
data transfer. 233-39
diskettes compared, 270
formats. 263-69
header. 241
PRINT# output. 383
program storage. 38, 342
reading data. 252-64
rewriting or rerecording. 241
separation of data fields. 268
sequential storage. 241
starting cassette movement. 241
updating, 242
writing data to cassette drive. 241
writing numbers. 245-47
writing strings, 248-52
Cassette tape drive controls
eject, 29
fast forward, 28
play, 29
record, 28
rewind, 28
stop, 29
Cassette tapes
advancing tape, 446-48
care, 30
erasures, 28
loading and unloading, 29
storage, 30
write-protect, 31
Cassette tape units
built-in units, S, 23
external units. See External cassette tape units
Catalog. See Diskette Directory
CATALOG or DIRECTORY, 75, 286, 367-68, 378
Cathode Ray Tube (CRT) display. See Display
CBM 2001/B described, 3, 7
CBM 8000 described, 2, 7
Card shuffling, 228
Channels, 235-36, 278
Characters
ASCII character representation, 341, 346, 350, 410
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Characters (Continued)
carriage, use of, 291, 302, 303
cassette files, 249
character representation, 350
defining and drawing own characers, 330-31
double width, 326
literai, 325-26
non-dollar monetary data, 332
printer control characters, 326
question mark character, 115
quote characters, 328
reverse field characters, 328
special control characters, 326-28
upper case space bar, space codes, 323
variable names, 103-04
Character sets
alternate, 63, 410
literals and text, 326
PEEK and POKE, screen memory, 350
PET keyboard character sets, 312
standard, 63, 209, 409
CHRS. 395
Clock
accession, 217-18
digital display clock, 220-23
jiffies. 218-19
operation, 218
setting clock. 217
string variables, 217
CLOSE, 80, 236-38, 243-44, 362-63
CLR. 363
CMD. 78,313, 316. 363
COLLECT. 286, 364
Commands
abbreviations, 115-16
execution as statements, 114
Computer cassette drives, program storage, 64
CONCAT, 364
Concatenation
CONCAT, 364
diskette files, 287-88, 300-01
sequential data files, 300
strings, 145-49
Constants, 346-47
CONT, 62, 364
Controls. See Cassette tape drive controls
Copies
copying errors, 288
diskette files, 282, 287-88, 384
program files, 311
COPY, 311, 365
COS, 138, 395
Cursor control keys
CBM 2001, 20
clear screen, 12, 81
cursor down, 13, 81
cursor right. 14, 81
cursor up, 13, 81
home, 23. 81
insert/delete, 14, 81
PET 2001, 22
strings, 52-55, 102
CURSOR LEFT, 13-14, 81-82
DATA, 119, 365
Data files. See Cassette files; Diskette files: Files
DCLOSE, 313, 366
DEF FN, 366

PET/CBM Personal Computer Guide

DELETE, 83
DELETE LINE, 405
Demagnetizer, 27-28
DIM, 121, 367
DIRECTORY, 75, 286, 367-68, 378
Disk drives
connection, 31-32, 42
data writing, 271
indicator lights (LED), 34-35
initialize, 70
power-on test, 34
tracks and sectors, 271
characteristics, 271
display, 73, 282, 285
loading. unloading, 70, 75
printed, 368
Diskette file errors
clearing error status, 281
copying, 288
opening errors, 279-80
operations, 280-82
Diskette files
Block Availability Map, 271
cassettes compared, 270
closing files, 280, 282-83
collecting, 286
command channel, 278
concatenation, 387-88. 300-01
concentric tracks, 271
concept, 231-32, 270
copies, 282, 287-88, 384
create, 384-86
delete, 282, 289-90
directory. See Diskette directory
duplication, 288, 384-85
erase, 282, 385
GET statements, 308-10
index, 271, 275
initialization, 285, 385
loading programs, 69-72, 74-75, 310
memory buffers, 233, 235, 257, 277
merge, 384
names, 276
opening file, 277-83
preparation, 283-84
PRINT#, 383-85
program storage, 58
random, 270, 277
relative files. See Relative files
renaming, 282, 289, 386, 389
replacing, 290
scratch 386-87
secondary addresses, 278
sectors, 275, 282, 286
sequential files. See Sequential files
soft-sectored, 271
validate, 387
Diskettes
blanks, 72, 76
care, 39
damage, 39
defined, 31
diskette drives, error indicator, 28
labeling, 39
loading and unloading. 35-38
magnetic fields, 39
soft-sectored, 35
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write-protect, 39
Disk operating system (DOS), 69, 276
Display
brightness adjustment, 6
CBM 2001/B. 3
CBM 8000, 2
character display space, 7, 47
clearing screen, 57
directory, 73, 282, 285
numbers, 382
PET 2001/N, 3
program list, 59-60
resolution, 7
strings, 102, 147
time, 218
DLOAD, 75, 310, 368
DOPEN, 278, 313, 369
DS, 396
DSS$, 396
DSAVE, 77, 310, 369

Editing
current display line, 82
immediate mode. 81
line editor, 339
program statements, 8§8-90
text within quotation marks, 85-88
Editing functions (See individual
function names)
Ellipses, 360
END, 137, 244, 369
ERASE BEGIN, 406
ERASE END, 406
Erasures, 28, 62, 282, 312, 385, 406
Error Messages
File errors, 426
printer diagnostic messages. 332
Read errors, 423-24
requesting messages, 422
System errors, 427
Write errors, 424
diskette files. See Diskette file errors
printout specifications, 332
syntax, 242, 420, 425
ESCAPE, 16
EXP, 138, 396
External cassette tape units
cassetle tape interface, 333
cleaning and demagnetizing, 27
drive controls, See Cassette tape drive controls
external tape drive, 23
170 block, connection to, 333
operation test, 26
plug-in procedure, 24-25
second unit, 23, 2§
Execution
defined, 92
immediate mode, 92, 94, 359
programmed mode, 92, 359
programs, 60-61, 72

Files See also Cassette files; Diskette files;
Random access files
capacity, 232
data files
creation, 233
fields, 233, 265
records, 233, 265

size, 233
logical files, 235-39
program files
accessing files, 310
changing, 311
copies, 311
creation, 232
job queuing, 311
loading and saving, 310, 342
name, 232
size, 232
Revision Level 2 ROM, 445-46

Floating point variables, 104, 343-44, 450

Formats
automatic format, 317
blank diskettes, 72, 76
cassette file formats, 265-69
conventions, 360-61
defined, 132
lines per page, 329
lines per vertical inch, 329
mixed data, 324-25
numeric data, 317-21
page length, 328-29
POS, 133-34
PRINT formats, 382
space between lines, 329
SPC function, 132-33
specifications, 325, 332
strings, 321-24
syntax, 360
TAB, 133
top of form, 329
FRE. 397
Function keys, 9 /1.
PET 2001, 22
strings, 32
Functions. See individual
function names
arithmetic, 138-39
characteristics, 137-39
formatting. See Formats
string, 139
system, 140
user-defined, 140

GET, 135-36
GET3, 308-10, 371
GRAPHIC, 209, 406-07
Graphics
animation, 213-16
drawing a square, 209-11
editing format, 109, 406-7
enlarging a square, 216-217
immediate mode, 209
programs, 211-13
standard graphic character set, 209
string concatenation, 147

Header, 71, 241, 347-49
HEADER. 373

1IEEE 488 interface, 6

IF-THEN, 130, 373

immediate mode
arithmetic calculations, 55
characteristics and use, 49, 92, 359
cursor movement, 57

497
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Immediate Mode (Continued) data buffer, 233-35, 257, 277
editing, 81 disk directory, 70
execution, 92, 359 erasures, 62, 312
graphics, 209 extra memory, 6
input, 50-51 floating point variables, 343-44
loading program from diskette, 75 cassette drive buffer, 235
one-line programs, 93-94 CBM 2001/B, 3
printing to printer, 79 CBM 8016, 2
programs, 93-94 CBM 8032, 2
re-execution, 94 conservation of space, 341
strings., 52-55 constants, 346-47
variables, 56 integer variables, 345
Indicator lights, 34-35 link address. 340
INITIALIZE, 70 toading program files, 310, 342
INPUT, 130, 134-35, 374 location, 340
INPUT#, 375 location, change of, 343
INSERT, 84 logical operator keywords, 341
INSERT LINE, 407 maps, 338-39, 448-49
INT, 138, 397 MEMORY EXECUTE, 357
Internal cassette tape units, S, 25 Memory Expansion Connector, 6
Interpreter, CBM BASIC, 339-40, 449 MEMORY READ. 357
MEMORY WRITE, 356-57
Keyboard OUT OF MEMORY, 419
buffer. 142-45 PET 2001/8K. S
CBM 2001/B. 3, 14 PET 2001/N. 3
CBM 8000. 2. 14 pointer, 340
PET 2001/8K. 3, 20 program file size, 232
PET 2001/N. 16 program mode statements, 49, 58
roliover, 141 read only memory (ROM). 5. 443-51
Keys reserved words, 341
alphabetic, 9. 15, 17, 21 screen memory, 350
casseltte tape control keys. See Cassette tape drive source lines, 339
controls statements per line, 341
cursor control keys. See Cursor control keys strings, 336, 345
function keys. See Function keys top of memory. 351
graphic, 9. 16, 18. 22 variable area, 336, 343-45
numeric, 9, 16, 18, 21 MIDS. 399
special symbols, 9, 16, 20, 23 Models. 2-5
strings, 52 Modes
Keywords alternate mode, 14
defined, 341 diskette files. 276
operators. See Operators immediate mode. See Immediate mode
reserved words, 114-15, 341 program files, 232
L o program mode. See Programmed mode
anguages

RENAME, 262, 289, 386, 389
standard mode, 16, 18
Modification of programs, 95

assembly language programming, 351-52, 451
BASIC. See BASIC
varieties, 96

LEFTS, 398
LEN, 398 Names
Light emitting diodes (LED). 34-35 diskette files, 276
LIST, 59-60. 72, 76, 376-77 program files, 232
LOAD. 66-68, 71. 76. 310, 377-78 . RENAME. 282, 286, 289
LOAD & RUN, 76 variables, 103-04
LOG, 138, 398 NEW. 72 312,379
Looped control statements Numbers
FOR-NEXT. 123-26, 370 arithmetic functions, 138-39
GET, 145 arithmetic operators, 105-08
nested loops, 125-26 cassette files, 245-47
Lower case words, 360 channel (logical file/logical unit) numbers, 236-37
device numbers, 237
Magnetic fields, 39 digits, 99
Memory displays, 382
arravs, 336, 347, 450 floating point, 99-101
ASCII character source codes, storage as, 346 formats, 317-21
assembly language programs, 351-52 integers, 101, 104, 227, 345

blanks. elimination of, 341 mixed data, 324-25
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numeric string defined, 147

printing formatted numeric data, 317-21
random numbers. See Random numbers
relative files, 304

scientific notation, 100-01

separation of numeric data fields, 268
sequential files, 291-95, 298

simple equations, 55

string concatenation, 147-48

variables. See Variabies

writing numbers to cassette tape, 245-47

OPEN, 78, 236-39, 242-43, 380-81
Operators

arithmetic, 105-08

Boolean, 109-12

features, 104

relational, 108-19

sequence, 108
OUTPUT, 130

Paper
loading, 46-48
paper-feed, 41
Parallel user port, 6
PEEK
function, 140, 399
statement, 136, 410

Peripheral devices. See External cassette tape units;

Diskette drives; Printers
PET 2001/8K described, 3, 5, 7
PET 2001/N described, 3, 7
Pi. 18
POKE, 136, 229-30, 381, 410
POS. 399-400
Power
cord. 6
switch. 6, 8
test, 36
up. 8. 34
PRINT. 51, 131-32, 382
PRINT#. 313, 316-17, 183-87
Printers
access. 313
characters. See Characters
closing. 80
computer output, 239
connection, 42-45
control and use, 78
diagnostic messages, 332
formatted data. See Formats
operation, 79
paper-feed, 39
paper loading, 46-47
print head test, 46-47
PRINT3# output, 383-84
printer control characters, 326
printing data as received, 313
ribbon. 39. 43
special control characters, 326-28
string concatenation, 147
Print formatting function. See Formats
Programmed mode
characteristics, 92
entering statements, 49, 58
execution, 92, 359
GET# statement, 371
line numbers, 92, 97-99

Programs
assembly language programs, 351-52
BLANKET, 58, 64, 73, 77, 142-43, 145, 229-30
continuing, 62
defined, 58, 91-92
deletion, 62
digital display clock, 220-23
Disk Operating System, 69, 276
displays and printouts, 177-83
editing, 88-90
execution, 60-61, 92
files. See Cassette files; Diskette files; Files;
Random access files
graphics, 211-13
immediate mode, 93-94
input and output, 149-77
listing, 59-60, 79, 377
load and run, 68
loading, 66-69, 71
MAIL, 250-52, 256-64
mathematical programming, 183-208
modification, 95
one-line programs, 93-94
PAGINGL2S, 330
POUNDCHAR, 332
POUNDVAL, 332
PRINTDATE, 325
PRINTDATELI, 325-26
saving, 64
statements. See Statements
stopping, 61
storage, 58, 342
timing program speeds, 219
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transfer between computer and external units, 235

verification, 65, 74
Printouts

directory, 368

keyboard character set, 312

literal characters, 325-26

numeric data, 317-21

program listings, 79, 377

programs, 177-83

random numbers, 225-26

Quotation marks, editing text within, 85-88

RANDOM, 223-30
Random access files
creation, 354-58
Random numbers
printing, 225-26
seeds, 223-24, 226
sequences, 224-2S
range. 226-27
READ. 119-20, 388
Read/write memory. See Memory
Rear panel, 5-6. 8
RECORD. 307, 388
RECORD#, 310
Relative files
BASIC 3.0, 277
changing records, 308
characteristics, 270, 273-74
field separators, 302
GET#, 309-10
numeric data, 304
positioning to records. 307
reading records, 303
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Relative Files (Continued) STRS, 402
RECORD#_ 310 Strings
record lengths, 302-4 cassette files, 248-52
Revision Level 2 ROM, 444-45 concatenation, 145-49
string data, 305-07 cursor control keys, 52-55, 102
RENAME, 289, 389 defined, 52, 102
REPEAT, 14 display, 102, 147
Reserved words, 114-17, 341 formats, 321-24
RESTORE, 120. 389 function keys, 52
RETURN functions, 139
function, 9, 49 immediate mode, 52-55
statement, 390 mixed data, 324-25
REVERSE ON/OFF, 11 printing strings, 52-55
RIGHTS, 400 relative files, 305
RND, 138, 400 separation of string fields, 268
RUN sequential files, 295-99
function key, 11 storage, 336, 345
statement, 60-61, 72, 76, 390 STRING TOO LONG, 420
Reserved words, 114-17, 341 variables, 217, 248-52, 265, 295, 303, 322, 345-46

writing strings to cassette tape, 248-52

SAVE, 64, 73, 310, 391 Subroutines

SCRATCH, 286, 289, 392 computed GOSUB, 129-30
Screen. See Display GOSUB, 128-29. 372
SCROLL DOWN» 407 nested subroutines, 129
SCROLL UP, 407 ON...GOSUB, 379
Sequential files Return-from-Subroutine, 352
adding data, 299-300 use, 127-29
appending data, 302 Syntax
BASIC 3.0, 277 defined, 96
characteristics, 270, 273-74 errors, 242, 420
concatenating files. 300-01 formats. consistent syntax. 360
field separators 291 SYS, 352-53, 403
GET#, 308
mixed data, 298-99 TAB. 16, 403
numeric data, 291-95 Tape cassettes. See Cassette lapes
opening file, 279 Tests
strings, 295-98 power-on, 34
SET BOTTOM, 407-08 print head, 46-47
SET TOP, 407-08 TEXT. 408
SGN, 138, 401 TI, TIS. 404
SHIFT, 9 Time. See Clock
SHIFT LOCK, 9 Timing program speeds, 219
SIN, 138, 401 TV brightness adjustment knob, 6
Smoking, diskette damage, 39
Spaces, 96 Upper case words, 360
SPC, 401
SQR, 138, 402 xeﬁt‘b;‘eoss
ST. 402 arrays, 113

Statements, 362
assignment, 118-19, 224
branch statements. See Branch statements
commands, execution of statement as, |14
defined. 49
editing, 88-90

concept, 102-03

floating point variables, 104, 343-44, 450
immediate mode, 56

integer variables, 345

names, 103-04

numeric variables, 56, 291, 298, 303, 327, 343-46

entering, 49, 58 stora
' s ge, 336, 343-45
external statements, 308, 313, 316, 362,371, 375,383 0 PO L LT 1T 248 52, 265, 295-99. 303,

looped control statements. See Looped control 322 345.46

statements _ VERIFY, 65, 74. 77. 393
print formatting function. See Formats
remarks, 97, 389 - WAIT, 394
size, 342 Words
subroutines. See Subroutines abbreviations, 115-17
syntax, 96 keywords, defined, 341
STOP lower case words, 360
function key, 11, 61 reserved words, 114-15, 341
statement, 137, 392 strings. See Strings
Storage. See Cassette files; Diskette files; Files: upper case words, 360

Memory, Random access files Write-protect, 31. 39
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is a step-by-step guide that assumes no prior
knowledge of computers. If you can read
Engilish, you can use this book.
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more useful material than the popular first
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authored this new edition. He has re-written it
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amples found in this bool” you'll quickly get
your PET/CBM up and running. These examples
are thoroughly documented so you can learn
how and why the programs work. It’s the :
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to make the PET work efficiently for you.
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