‘l‘ Rockwell R6500 Microcomputer System
APPLICATION NOTE

Preparing an AIM 65 BASIC Program for PROM/ROM Operation

PURPOSE c. Change the initial starting and ending addresses of
the BASIC program cs follows, to allow the BASIC

This Application Note describes a method of preparing Driver to be added later:

a user-written BASIC program for operation in ¢ PROM

or ROM in the Al 65. Specifically illustrated is a Initial New

BASIC program which will execute at addresses D000~ Address Parameter Valve Value

DFFF, and can be srarted‘by typing the N key. The 073 BASIC Rroarsh St 12 a1

program variables are assigned to RAM, in addresses ol i

0200-0FFF. Two short support programs, a BASIC

Relocator and a BASIC Driver, are listed with key 074 BASIC Program Starting 02 02

variables described. The procedure can easily be Address High

::opfed to rrneet other memory and relocation 075 BASIENarlabies Sarting 4 83
AL Address Low™

The procedure describes how to do the following: 076 BASIC Variables Starting 02 02

Address High*
1. Lload and run a BASIC program. The program is
relocated in RAM from its normal starting address,
however, to allow the BASIC Driver to be added. (M) 0073 12 02 14 02
(/) 0073 81 83

*Normally, the initial program start address + 3.

2. Lload the BASIC Driver and run the BASIC program

R L R e d. Change the contents of the first three addresses of
3. Change the BASIC program statement linkage the BASIC program to 500.

addresses to the new cddresses, using the BASIC

Relocator Fragram New

: Address Valve

4. Change the starting addresses of the BASIC 0280 $00

program and BASIC variables in the BASIC Driver 0281 500

to the new addresses. 0282 <00
55 Dudn—fp the BﬁSlfC Driver cnd_BA?lf p};t;gg::\n/éc&)M (M) 0280 AA AA AA AA

audio cassette for programming into : (/) 0280 00 00 00
6. Store the BASIC Driver and BASIC Program into

PRCM/ROM. e. Type 6 to re-enter BASIC. Type or load the BASIC
7. Install the PROM/ROM in AlM 65 and operate RISHET: Belbe B A G T e

the BASIC program. operaiion.

Example:
100PRINT"TYPE A STRI
DESCRIPTION ki
110INPUTAS

1. Load and Run BASIC Program 120F ORN=1TOLEN(AS)
The first step is to verify that the desired BASIC :igl:ié;?LEFTS(AS,N;

program will execute properly in the new address

i If the program will not enter or run properly, either

8 |
a. Enter BASIC by typing 5, Enter the desired the addresses or the $00 values are not entered

memory size and terminal width values. prapery.
b. When the " A AIM 65 BASIC V1.1" message is f.  Save the BASIC program on audio cassefte for
K displayed, press ESC fo return to the Monitor. future reference.
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g. Return control the AIM 65 Monitor by pressing the
RESET button (or the ESC key if in the BASIC command

mode).

h. Determine the address of the second BASIC statement
by examining memory starting at the BASIC program
starting address with the Monitor M command (location
given for previous example):

(M) 0280 00 64

2. Load and Verify the BASIC Driver

The BASIC Driver tells the BASIC Interpreter the new
locations of the BASIC program and variables. The
following steps must be taken to load and verify the
Driver:

a. Load the BASIC Driver object code. The object code
may be prepared using the AIM 65 Assembler (refer to
the assembly listing in Figure 1).

b. Enter the required values of the BASIC program starting
address, BASIC variables starting address, and BASIC
variables ending address, if not loaded with the BASIC
Driver object code. (Note example is for 1K of RAM

only.)

Driver

Address Parameter Value
0248 BASIC Program Starting Address Low + 1 g1
024A  BASIC Program Starting Address High 02
0250 BASIC Variables Starting Address Low 00
0252 BASIC Variables Starting Address High 03
0258 BASIC Variables Ending Address Low « 1 00
025A  BASIC Variables Ending Address High 04

(M) 0248 XX A? XX 86
(/) 0248 81 02
(M) 0250 XX A9 XX 86
(/10250 00 03
(M) 0258 XX A? XX 86
(/) 0258 00 04

c. Run the BASIC program by using the Moniter * and G
commands fo jump to the BASIC Driver:

*=0200
G/.

If the BASIC program does nof run properly, either the
BASIC Driver instructions or the entered addresses are
incorrect.

d. Return control to the Monitor by pressing RESET or
typing ESC (if in the BASIC command mode).

The BASIC Driver is started at 0200 fo allow simple
relocation to D000 and to minimize use of PROM/ROM
memory. However, some BASIC functions use addresses
0200-0210, so check these addresses after running the
BASIC program fo verify they have not been altered.

3. Change the BASIC Program Statement
Addresses

The BASIC Relocator changes all the addresses in the BASIC
program to the addresses required at the new location;
DO0O-DFFF in this case.

a. Load the BASIC Relocator object code. The object
code may be prepared by using the AIM 65 Assembler
(refer to the assembly listing in Figure 2). Note that
the assembly object code cannot be directed to memory
during assembly since it is located in page zero;
instead, direct the object code to audio cassette.

b. Enter the required values of the old and new BASIC
program starting addresses, if not loaded with the
BASIC Relocator object code.

Relocator

Address Parameter Value
0009 New BASIC Program Start Address Low « 1 81
000B New BASIC Program Start Address High DO
000F Old BASIC Program Start Address Low + 1 81
0014 Old BASIC Program Start Address High 02
001C Old BASIC Program Start Address Low + ] gl
0020 Old BASIC Program Start Address Hign 02

c. Run the BASIC Relocator by using the Monitor * and G
commands:
* = 0008
G/.

d. The Monitor prompt will be displayed upon completion.

e. Verify the relocation process by comparing the new
address of the second BASIC statement with the old
address as recorded in Step 1-h.

(M) 0280 00 [96 DO| 64

NQOTE: The BASIC program cannot be executed after
the statement addresses have been changed until the
BASIC program is installed at the new addresses, e.g.,
DO00-DFFF.

4. Change the BASIC Driver Addresses

Change the starting addresses of the BASIC program and
variables in the BASIC Driver to these new values:

Driver
Address Parameter Value
0248 BASIC Program Starting Address Low + 1 81
024A  BASIC Program Starting Address High DO
0250 BASIC Variables Starting Address Low 12
0252 BASIC Variables Starting Address High 02
(M) 0248 81 A9 02 86
(/) 0248 oy
(M) 0250 00 A9 03 86
(/) 0250 12 02



5. Dump the BASIC Driver and BASIC
Program to Audio Cassette

Dump the BASIC Driver and BASIC Program fo audio
cassette using the Monitor D command:

(D) OUT=T F=DATA

FROM=0200
TO=0FFF

(Start of BASIC Driver)
(End of BASIC Program)

6. Incorporate the BASIC Driver and BASIC
Program into PROM /ROM

a. Identify the PROM or ROM that is to contain the
BASIC Driver and BASIC Program. Some typical
PROMs/ROMs and their capacities are:

The listed PROMs can be programmed using the
Rockwell SYSTEM 65 Microcomputer Development
System with PROM Programmer Option. The object
code may be transmitted from AIM 65 to SYSTEM 65
by using the interface described in Application
Note R6500 NO4.

The BASIC Driver and BASIC Program can also be
masked into ROM by submitting the object code on
audio cassette to Rockwell. Refer to the data sheets
for the R2316 or R2332.

Install the PROM/ROM in AIM 65 and
Operate the BASIC Program

Install the programmed PROM/ROM in AIM 65 socket

2708 PROM = 400 (hex) = 1024 (dec) bytes Z24 (DO0OO-DFFF).
2716 PROM = 800 = 2048 bytes :
TMS 2532 PROM = 1000 ~ 409 bies Start the BASIC Program by typing N.
R2316 ROM = 800 = 2048 bytes Return to the Monitor by pressing RESET or typing ESC
R2332 ROM = 1000 4096 bytes (if in the BASIC command mode).
2000 FGHST FHASIC FROGRAM START ANDRESS
2000 RAMEOT PHASIC VARTABLE START ADIR
2000 RANTOF SUARTAKLE ENDI ALDKESS
START SINLTIALIZE BASLC POINTERS
#5640
$00
$03
$9C
$hE
#3507
+$EBF
I
$ED
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$05
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+END

Figure 1.

#RAMTOF
FERAMTOF

PRASLE FROG START ADR
FLHG WHEN RELOCATED
FBASTC VARLABLE START ALK

FRASLE VARLIARLE END ALDR

PLALL RUN
PJUMF TO FIRST STATEMENT

BASIC Driver



2000

2000

Q004

00064

0008

0008 A% 81
000a AR Do
0ooc  na
ooon 38
QOOE E2.B1
0010 BI 06
0012  8A
Q0lE EY OF
Q015 .BY 07
0017 A2 QO
0019 A0 01
001R A% 81
001N 8% 04
QOLF A% 02
GaRl 8% 05
0023 Al 04
0025 11 04
0027 Do 03
QO2% 48 AL ElL
002C 18
0oL Al 04
OC2F 48
0030 65 06
Q032 81 04
0034 Bl 04
0036 48
0032 wS 0F
003% 91 04
003k 48
Q03¢ 8H 05
003E 68
003F 85 04
0041  AC 23 00
0044

FEMST  =8D081 3 NEW
=04
NEXT b & ey
OFF pEeh et
START  LIA #FEMST
DX #xPEMET
GREC R
STé OFF # LI
TXA
GRC F62
5Ta OFF+1
LIX #0
LY 4L
LIie #4681
STA NEXT
L #2 0L
8TA NEXT+1
a2 LIA (NEXT»X)
ORA CNEXT) Y
BNE  J1
JMP BE 1AL
<1 clE
LIA CHNEXT» X0
FHA
AL OFF
5TH (NEXTeX)
LIA (NEXTY»Y
FHA
Aane OFF41
STA (NEXTYeY
A
STA& NEXT+1
FL.A
STa NEXT
JHME 42
«ENID
Figure 2, BASIC Relocator
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