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SYSTEM DESCRIPTION

The Micro-ADE system 1is designed for wuse with any 6502
microcomputer and consists of three major programs as well as a
number of wutility programs. The major programs are an
assembler, a disassembler, and a text editor.

The assembler is used to create machine executable code for the
6502 from a symbolic input source program. Small programs can
be created and tested directly in memory. Larger programs may
be written using cassette tapes for source input and object
output.

The disassembler is used to list executable 6502 machine cocde
in the symbolic assembler source format. Symbols are generated
if they are defined in the symbol table.

The text editor is used to create source programs in the format
required for the assembler. It contains the necessary routines
for easy manipulation of text data in memory or from cassette
files.

The minimum system configuration for full use of all Micro-ADE
features consists of a 6502 CPU, 8K of random access memory, 2
cassette recorders with start/stop control, and an ASCII
input/output device. It is possible to use all parts of the
system in a restricted way with 1less memory and a single
manually operated cassette recorder.

Scurce

| Micro-ADE

Symbol Object.
Table




SYSTEM ENTRY

Before executing the program, the NMI vector ($17FA, $17FB on
the KIM) may be initialized to return control to the Micro-ADE
editor at the warm-start entry point ($2031 in version 1.0) so
that a hardware interrupt such as the [ST] key on the KIM, may
be used to break the program.

Initial entry into the Micro-ADE system is made via the
cold-start entry point {Address $2000 in version 1.0). A1l
hexadecimal values will be preceded by a dollar sign throughout
this manual. The editor CLEAR command 1is automatically
executed, and the system will prompt "NEW?". If you respond
with Y or YES, the source workspace will be cleared and
formatted for new data entry. Micro-ADE will indicate this
condition by displaying "CLEAR", and will then issue the ready
prompt (-=).

KIM

0000 23 206060

2000 D8 G

NEW?YES (1)

CLEAR

{r) will be used to indicate the carriage return throughout
this manual.

You are now in the editor command mode. Any valid command may
be entered.

At this point, if you are using cassette files, the input tape
should be loaded onto cassette 1, and it should be turned on in
PLAY position. A blank tape should be loaded onto cassette 2,
and it should be turned on in RECORD position. Always check
your tape reccorders for proper operation before continuing
further.



THE EDITOR

EDITOR COMMAND MODE

The editor and command mode for the Micro-ADE system indicates
that it is ready to accept commands by printing a hyphen (-).
Commands must begin in the first column after this prompt.
They may be abbreviated to a single letter, or a single word of
any length may be wused. The first argument may begin
immediately at the end of the command unless it is a
hexadecimal argument beginning with one of the letters A
through F. One or more spaces must separate these arguments
from the GET, SAVE, XEQ, or REPRODUCE command. The second and
third arguments are delimited by commas. Finally, the command
input string must be terminated with a carriage return. The
following are valid commands:

-L10(r)
-LIST10(r)

o], 0010(r)
-L 10,30(r)

DEL and ctl-E

Command lines may be edited using the DEL (NUL or RUBOUT) key
to delete the last character entered. The ctl-E character also
operates in command mode to allow you to copy the previously
entered command again. For example, if you have entered "-SAVE
A3,2000,3000(r)", and the operation has been carried out, Yyou
may now type c¢tl-E to the input prompt, and the command will be
returned to the input buffer, It is possible to delete parts
of the command before typing RETURN to begin execution. This
feature 1is particularly useful for making multiple copies of a
file.



EDITOR COMMANDS
A The ADD Command

The ADD command is used to add new lines to the end of the
source file. Upon typing ADD to the editor command prompt,
Micro-ADE will respond with the line number of the next new
line of source. You may now type data into workspace,
terminating each line with a carriage return. After each line,
Micro-ADE will prompt with the line number of the next line to
be added. When you have completed your final 1line, and
terminated it with a carriage return, respond to the next new
line prompt with the Micro-ADE end of data character @ (340),
and a carriage return.

-ADD(r)

0110: THIS IS A NEW LINE(r)

0120: THIS IS THE NEXT NEW LINE(r)
0130: é(r)

C The CLEAR Command

The CLEAR command may be used at any time to delete all the
data 1in the workspace and format it for new data. Upon typing
CLEAR to the command prompt, Micro-ADE will respond with the
question "NEW?". This prevents the accidental clearing of the
workspace by a typing error. If you respond Y or YES to the
prompt, the workspace will be cleared of all data and prepared
for new data entry. It is usually a good idea to <clear the
workspace before 1loading a new file from cassette. When the
Micro-ADE system is entered from the cold-start entry point,
the CLEAR command is automatically executed.

~-CLEAR()
NEW?YES(r)
CLEAR

D The DELETE Command

The DELETE command is used to delete one or more consecutive
lines of source. Typing D i causes the editor to delete the
line with number i. Typing D i,j causes the editor to delete
the block of lines beginning with line i and ending with line



i If there are a large number of lines to be deleted, this
command may require several seconds to execute. When the
deletion is complete, the editor ready prompt will be
displayed.

-DELETE 20,40(r)

E The END command

The END command is used to determine how much memory of the
allocated source workspace is remaining. Micro-ADE responds to
the END command with the absolute address and line number of
the last line of source.

~END(r)
2FCA 1990

F The FIX Command

The FIX command is used to fix or modify a single 1line and
insert new lines immediately after it. After typing FIX i,
Micro-ADE will print line i and prompt with the 1line number.
You may now type in a new line, or you may edit the existing
line with the ctl-E and DEL keys.

The ctl~E character causes the editor to copy the existing line
from the current character to the end of the 1line. A RETURN
may then be used to end the edit sequence. If there is nothing
to be changed in the line you are FIXing, type c¢tl-E and RETURN
tc leave the line unchanged.

The DEL key causes a backspace of the input buffer over the
previous character. Deleted characters may be returned again
by use of the ecti-E.

‘For example, to replace the third character from the end of a
line, one may type ctl-E,DEL,DEL,DEL, the new character, ctl-E,
RETURN. The REPEAT key available on many terminals makes this
a very fast method of line editing.

After you have typed RETURN, Micro-ADE will prompt with a new
line number one higher than the previous one. You may continue
to insert new lines at this point until you have completed your
modification of the source. When you are completely finished
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with your editing, type the end of data character (8) and a
RETURN. The NUMBER command should be used as soon as possible
after inserting new lines.

-FIX 2500(r)

2500: LINE 2410

2500: (ctl~E)LINE 2410(DEL)(DEL)(DEL)S(ctl-E)(r)
2501: @(r)

-L 2500(r)

2500: LINE 2500

I The INSERT Command

The INSERT command 1is wused ¢to insert one to nine new lines
between two existing lines. Upon typing INSERT i, Micro-ADE
will respond with a new line number equal to i-§. You may now
enter new data in the space immediately before 1line 1,
terminating each new 1line with a carriage return. When you
have inserted as many lines as you wish, enter the end of data
character (€), followed by RETURN. The NUMBER command should
be executed as soon as possible after new 1lines have been
inserted. ‘

If, due to a previous FIX or INSERT, there is not a space of
nine lines at the point where you wish to insert a new line, it
is necessary to renumber before executing the INSERT command.

~-INSERT 100(r)

0091: AN INSERTED LINE(r)
00G2: AND ONE MORE(r)
0093: &(r)

-NUMBER(r)

L The LIST Command

The LIST command is used to display the file at the terminal as
it has been entered. LIST may have 0,1, or 2 parameters, LIST
alone causes Micro-ADE to list the entire file., L i, causes
the editor to list only line number i, and Li,j causes the
editor to 1list 1line i and 3ll subsequent lines up to and
including line j. The BREAK key may be used at any time to
interrupt the 1listing procedure and return you to the command
prompt.
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-LIST 300,310(r)
300: THIS IS LINE 300
310: THIS IS LINE 310

M The MOVE Command

The MOVE command is used to change the order of existing 1lines
by moving one or more of them to another location. If used
with two parameters, MOVE i,i, the single line j will be moved
to a new position immediately before 1line 1i. If three
parameters are used (M i,j,k), the block of 1lines beginning
with 1line j and ending with 1line k will be moved to a new
location immediately before line 1i.

If a large block of lines is being moved, this command may take
a few seconds to execute. All of the inserted 1lines will be
numbered 0000 after the move. It 1is necessary to use the
NUMBER command as soon as possible after a move to renumber the
lines in proper sequential order,

-L 10,40(r)

0010: TEN

0020: TWENTY
0030: THIRTY
0040: FORTY
-MOVE 20,30,40(r)
-LIST 10,%0(r)

0010: TEN
0000: THIRTY
6000: FORTY

0020: TWENTY
=N(r)



- 12 -

N The NUMBER Command

The NUMBER command may be used at any time to renumber 2all
lines in the workspace in a sequence of tens, starting at line
number 0010. This command should always be wused as soon as
possible after executing the INSERT, FIX, or MOVE commands to
prevent accidental errors which may occur from having two lines
with the same number. ¢

W The WHERE Command

The WHERE command is used to locate the absolute address of a
particular line. This may be necessary to correct errors
caused by a program bug, or a bad cassette read, if the editor
cannot follow the non-asc!i characters created, or if it is
necessary to delete a line with the end of file character in
it.

=WHERE 30(r)
210A 0030: THIS IS LINE 30
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CASSETTE COMMANDS
G The GET Command

The GET command is wused ¢to 1load a file into memory from
cassette tape. It must be followed by the hexadecimal
identification of the file.

When Micro-ADE receives a GET command it switches on the input
cassette recorder (cassette 1) using the remote input jack.
The recorder should first be prepared in PLAY position with the
appropriate cassette loaded and cued.

Read Status Indicator

As the read operation begins, the right hand digit of the KIM
LED display will show the status of the read. When searching
between data files, the random cassette noise will be displayed
as a slowly oscillating set of random characters, If there 1is
data present, Dbut it is not being loaded, the display will be
less bright and show an 8. When the cassette read software
detects the stream of sync characters at the beginning of the
data block, it will display the "sync locked" pattern ( Y W
Finally, as the data is being loaded into memory, it will
display the "data loading™ pattern ( & ). If the display is
motionless or blank when the GET command is first executed, the
cassette recorder 1is not working properly. By watching the
patterns on the LED it is usually possible to judge the status
of the cassette read operation, and to detect the source of
possible errors. :

False ID

If an attempt is made to read a cassette file with an incorrect
ID, the false ID read from the tape will be typed at the
terminal for your information. Micro-ADE will then ignore the
data, and continue to search for the correct block.

Multiple Files

Provision has been made to automatically read multiple files
from the same cassette, provided that they were written with
sequential identifiers. The command GET A1,Al4(r) will cause
Micro-ADE to search for file A1, load it, search for A2, load
it, and so on until A4 has been loaded into memory. If a read
error of any kind occurs during a cassette load, the read
routine reverts to the search operation. This allows 7you ¢to
rewind the cassette and make a second read attempt. If you are
unsure of the reliability of your cassette, it may be advisable
to record two copies of each file. If an error occurs in
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reading the first copy, the routine will automatically revert
to the search operation and read the second copy when it comes
to it.

Load 1 file Attempt to load At Load files A1, A2
with ID A1 but A2 is on tape A3 and Al

-GET A1(r) -GET A1(r) -GET A1,Al(r)

= A2 -

As soon as the data has been successfully loaded intoc memory,
Miero-ADE will turn off the cassette and return you to the
editor command mode.

Since the BREAK key is disabled during cassette read operations
it is necessary to wuse either the [RS] or ([ST] keys to
interrupt the program. If the NMI has been set up to return to
the editor, the [ST] key will return you directly to the editor
command mode.

The SAVE Command

The SAVE command is used to write a file to the output cassette
(cassette 2). Before executing the SAVE command, the recorder
should be prepared with a blank cassette properly cued, and
left in the RECORD position. Immediately after the SAVE
command has been entered, the system will turn on the output
cassette recorder and print the start and end addresses of the
file at the terminal.

Source Files

Source files may be saved using the SAVE or S x commands. The
S command without parameters will cause the system to save the
- resident source file with the same ID as the last file accessed
{presumably the read operation of the same file before
editing). The start address of the saved file will be the
first address of the memory allocated to the source. The end
address will be determined by the location of the end of file
record at the end of the source program. If the SAVE x command
is used, the ID of the saved file will be X, where x may be any
two digit hexadecimal value.
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Data Files

The general three parameter form of the SAVE command may be
used to save files of data or source from anywhere in memory.
S x,a,b causes the system to save a block of data from address
a to address b-1 with ID = x. This data file may be 1loaded
again wusing either the GET command or the usual KIM cassette
load routine at $1873.

-3 77,2000,3000 will save the Micro-ADE program.

-3 will save the current source file with its old ID.

-

-3 F7 will save the current source file with ID = F7.

The REPRODUCE Command

The REPRODUCE command is used to reproduce a source file from
the 1input cassette on the output cassette., This is a very
handy feature of Micro-ADE for editing a multiple file source.

Entering R x will cause the system to execute a GET x command
followed immediately by a SAVE command. Thus, the file with ID
= X Will be loaded from the input cassette player and written
to the output cassette player.

Multiple Files

The command R x,y will cause the set of files with the
sequential identification x,x+1,...,¥y to be copied to the
output cassette,.

It is important to remember that this command can only be used
to reproduce source files because the save parameters are
generated from the data, not from the read operation.

-R A1,A9 will reproduce files A1, A2, ... AQ
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OTHER COMMANDS
B The BLOCKMQOVE Command

The BLOCKMOVE command may be used to move a page or 1less of
data from one memory location to another. The command B a,b
will cause the relocation of the data from address a through
a+FF to the new location b through b+FF. If less than a full
page of data is to be moved, a third parameter, the number of
bytes, can be added. B a,b,x will cause the movement of the
block [a,a+x-1] to the new area [b,b+x-1].

Overlapping blocks

Because of the manner in which the BLOCKMOVE command operates,
it 1is not possible to move a block to a lower address than its
initial position if the end of the new block will overlap the
start of the old block. To perform this move, it would be
necessary to move the data to an unused page first, and then
move it from there to the new locaticon. It is possible to move
overlapping blocks to a higher address. Remember, however,
that if more than one page is to be moved, the highest page
must be moved first or the overlap will write over some of the
unmoved data.

-B 200, 3E00 will cause the data from [200,2FF] to
be relocated to [3E00,3EFF]

-B 300,3F00,40 will cause the data from [300,33F] to
be relocated to {3F00,3F3F]

P The PAGE Command

The PAGE command may be utilized by users with CRT terminals in
order to break up all output into 16 line blocks. By typing
PAGE, the Page Mode is either set or reset depending upon its
status immediately before the command was entered. When in
Page Mode, the system counts the number of lines which have
been displayed (including input 1lines). When this number
reaches 16, the system will pause and wait for a key to be
pressed. Usually a space or other non=-printing character 1is
entered, and the output continues. This feature is especially
useful for 1long searches with the LIST command, or for
examining the output from the assembler on a CRT.
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When the system pauses for an input at the 16th line, it is
possible to escape from Page Mode by entering the ESCAPE
(ALT-MODE) key. The system will reset the Page Mode flag and
continue the output without interruption.

-PAGE

X The XECUTE Command

The XECUTE command is used to execute programs directly from
the editor command mode. If no address is entered after an X
command, the system will execute the assembler.

If an address parameter is used with the X command, the system
will JUMP to that address and begin executing the user program.
The wuser program can return to the editor command mode by
executing a JMP to the restart entry point, or a BRK
instruction if the IRQ vector was not changed. The restart
address is $2031 in version 1.0.

-X will execute the assembler.

-X 200 will execute a program at $0200.
























































































































