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One of the major advantages of a 6800-based microcom-
puter is the great amount of software available, either in
microcomputer magazines or from the manufacturer or sup-
port companies which sell software. Basic interpreters, text
editors, assemblers and disassemblers as well as several
game and utility programs have all been published and are
on the market as well.

One minor problem with software not written by the user is
that the program may not reside in a.convenient segment of
RAM memory. For example, a printer handler may occupy
the same memory location as the executive portion of a
disassembler (obtained from a different source) requiring a
handler for a printer. In order to use the handler to print the
results of the disassembly, it will be necessary to have the
handler in a usable location.

In the case of a short program like a handler, it would be
very easy o re-write the program for a more appropriate
place in memory. For longer programs, the program may be
re-assembled for a new memory location. This lafter option
assumes that the user has an assembler program with suffi-
cient memory to accommeodate it, and also that the user has
a copy of the source program on paper tape or cassette
which may be loaded and edited. .

Persons having a minimum system, such as the SWTP
6800 with only 4K of RAM or the MITS.680 with a mini-
mum 1K memory, have insufficient memory to accommo-
date an assembler/editor. A cassette interface or paper tape
read/punch is virtually a necessity for a microcomputer user,
but many people may not have one. In addition, some pro-
grams are available only in machine language form.

The following program will transfer-a block of data or a
machine-language program from one location to another
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and allow it to remain executable in the new location. For ex-
ample, if the program to be moved is in location 1200-1400
and a particular 3-byte instruction, say at HEX address
1380, is STX $1250 (FF 1250), the instruction will reside
at HEX address 0580 after transfer to location 0400-0600,
and will be FF 0450 in machine language.

This program was written for the SWTPC 6800. The sys-
tem used has 12K of memory, a CT-1024 terminal, and
AC-30 cassette interface. The SWTPC 6800 has scratchpad
memory at HEX addresses AOOO to AO7F, control interface at
HEX locations 8004 to 8007, and MIKBUG ROM monitor
occupying the upper 8K of memory above location EGQO.

The program described here makes use of the scratchpad
memory and uses four routines in MIKBUG. There is a pro-
vision in the program that 3-byte instructions containing ad-
dresses of the interfaces, the scratchpad, or MIKBUG will be
transferred with these addresses unchanged so that ad-
dresses or routines in these areas may be referenced by the
transferred program.

USING THE PROGRAM

The relocator program may be used on machine-language
programs resident in RAM at HEX addresses 7FFF or fower
{to avoid conflicts with scratchpad, interfaces, or the monitor)
or on HEX data resident anywhere in the machine. It will not
transfer both in one operation. If a program contains char-
acter or HEX data within the body of the program, each
block of program or data must be relocated in a separate
move. For example, the program may be used to relocate it-
self but will require two operations, one for the data from
HEX locations OE80 to OEAF, and a separate one for the
program proper located between OEBO and OF56.
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To use the program, do the following:

1. Load the program.

2. Use the MIKBUG memory change function to set the
program counter, addresses AO48 and A049, 1o OEBO,
the start address of the relocator program.

3. From the MIKBUG monitor, type “‘G” to begin execu-
tion. The program will prompt with a carriage return,
line feed, *“?”’, and a space.

4. Type a “P” for program segment or a “D’’ for data
segment to be transferred. The computer will re-
spond with a space.

5. Enter (in hexadecimal) the start address of the pro-
gram or data block to be transferred, the old end
address, and the new start address. The computer
will put spaces between each. Transfer is completed
when the prompt is re-displayed. Additional segments
may be transferred by returning to step 4.

HOW IT WORKS

Hexadecimal data is simply transferred byte-by-byte from
the old location to the new.

Program transfers make use of an interesting fact about
the 6800 instruction set; the most significant 4 bits of the op-
“code define the total number of bytes in the instruction. (See
Table 1.) If the opcode is represented by a two-character hexa-

Table 2.

Catled from

Address Name ADDR Purpose

Table 1.

First 4 Bits of OPCODE Address Mode

(HEX) ‘

No. Bytes

(=)

Inherent
Inherent
Relative
Inherent
Inherent
Inherent
Ihdexed
Extended
or3 Immediate or Relative
Direct
Indexed
Extended
Immediate
Direct
Indexed
Extended

MOO®»©C®NDU L WN =
BN ROMROWNONRNRNWLRN = = =2 = =

F

EQ7E PDATA1 0EB3 Outputs character string pointed to
by index register, terminated by
HEX 04.

Inputs ASCII character to A

accumulator .

EQ47 BADDR OQEBF Inputs 4 HEX characters and stores
QEC8 them in index register
0ED1

EQCC OouTS 0EBC
0EC5
0ECE

A002-A003 OEC2
0EDD,OEEQ
OEF4
OF0A
OF19
OF27
O0F33

A004-A005 OECB
0F2A

A014-A015 0ED4

OED&,0EDA ]

OF1E Ve

0F24

QEE3,0EE6

O0F4B,0F4E

E1AC INEEE 0EB6

outputs. a space

Storage location of old start address

Storage location of old end address

Storage location of new start address

A016-A017 Storage location of transfer vector

decmial number, say 20 for Branch Always, which is a two-
byte instruction, all opcodes beginning with the HEX num-
ber two will be two-byte instructions. All opcodes beginning
with seven, such as 7E (Jump Extended), are 3-byte instruc-
tions where the second and third byte are an address (the
Jump address). One-byte instructions are inherent opera-
tions and are merely transferred to the new location.

Two-byte instructions are also transferred byte-by-byte to
the new location. The first byte is the opcode, and the sec-
ond is a relative or direct address which will remain unchanged
in the transfer or immediate data, also unchanged.

In the case of 3-byte instructions, the opcode is transferred
first. Then the address is tested to see if it is 7FFF or less. If
the second two bytes are less than 7FFF, a new address is
calculated by adding the difference between the new start ad-
dress and the old start address to the second two bytes of the
instruction. If the second two bytes are 8000 or greater, no
new address is calculated. The second two bytes are then
transferred.

Note that opcodes beginning with HEX 8, such as 8A (OR

Note that opcodes beginning with HEX 8, such as 8A (ORA
A), may be either 2- or 3-byte instructions. The program will
test for this and execute the appropriate transfer routine.
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ADAPTING THE PROGRAM RELOCATOR

Table 2 shows the addresses in scratchpad and MIKBUG
and the location of their calls, as well as the purpose of the
memory location or subroufine. _

If a particular machine does not use MIKBUG, routines
must be supplied to take the place of MIKBUG’s routines
PDATA1, INEEE, BADDR, and OUTS. The calls to these
routines should be changed to reflect the location of the rou-
tines. If an assembler is available, this is accomplished most
easily by changing the EQU statements at the beginning of
the programs and re-assembling.

Table 3. System Requirements

NAME: BLKXFER

FUNCTION: Move program or data block from one mem-
ory location to another, retaining execut-
ability of program in newYocation.

RESULTS: New program is produced in different
memory location.

HARDWARE SWTPC 6800 microprocessor, CT-1024

TV terminal, AC-30 cassette interface.
Program resides in $0E80 to $0ES6. Scratch-
pad memory required from $A002 to $A017.
Memory also required for program in initial
and final storage locations.

SOFTWARE SUPPORT: MIKBUG

ASSEMBLER: Motorola Co-Resident Assembler

CONFIGURATION:
MEMORY REQUIRED:

MIKBUG'’s scratchpad RAM in location AOOO to AQ7F is
also used for temporary storage in BLKXFER. If a machine
does not have RAM at this location, temporary storage must
be placed in RAM. There is sufficient storage for this purpose
in the reserve memory bytes area between OEA6 and OEAF.

Lastly, BLKXFER will not recompute addresses higher
than 7FFF. This upper limit may be changed to any 256-
byte block by changing the data for the compare immediate
instruction at HEX address OF40.[]
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