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Glenn R. Sogge is a 30 year old former composer with a degre~l in
Art and 7112 years of retail business experience who has become
fascinated and infatuated with those electronic crossword puzzles
that are called computers. His most recent obsession is the im-
plementation on the of that extremely compact, fast, and
user-extendable I compiler I editor I assembler I operating
system called

He currently lives in but pines for the Great Northwest
where he grew up. To occupy and comfort himself until he can go
west again, he studies computer architecture and language theory,
the app"lication of computers to real-time music perfo.rmance
systems, recent literature, and philosophy - especially the work of
Wittgenstein and Frege.

The code for Monitor Extender is position independent and will
run from any 1.5K block of RAM. Details on how to move and run
Monitor Extenderfrom various locations are contained in the appendix.

When Monitor Extender has been started by typing in the Monitor
command and pressing it does some initialization
and then returns to the monitor with the "*" and a beep. You
can now begin to use the commands. None of normal Apple-II
commands have been changed, but some of them'have been extended
in function.

Extender is an extension to normal commands of the
monitor ROM. You should be familiar with the normal

and formats of the monitor to most effectively use
Monitor Extender. Normal monitor conventions are followed as
much as to make the use of this code as as possible.

The Monitor Extender was written as a result many hours of
around in the and various programs running on it. Be-

I like to out how things work. Since
come without the only way to

out is to go at their The various routines of
Monitor Extender are tools to aid deciphering and modifica-

tion of to make them more usable or flexible.
In cases, the routines grew out of a problem on some

Either the needed routines did not exist in the Apple monitor
were not accessible from the keyboard command
some cases, several routines needed to be hooked

'11'-,"'__ '11'."'_'" in new ways to achieve desired result. After writing
special I quickly realized that an

collection such could save many hours of re-
- the - wheel even if one or two. of them were used at

any time.
Because and data areas can come in many places and

a version of a pack seemed
'rttCJ.CI>III"'~hln· the Monitor Extender was always ending up in just the

a This was greatly expedited
routi nes in the Apple,mon itor that cou Id
this monitor com-

to machines like the TRS-BO that don't a resident
....".,.,.11. ...... ;10-. ...\ of this would have been extremely dif-

would been much less flexible.

1\/1" ...... +,,, ... Extender
In all the

("*"), but
return will be indicated

"(cr)". The token "(ctrl-Y)" means to press keys marked "ctrl" and
"Y" at the same time. Spaces should not be typed unless indicated

a "(sp)".
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In of CUf1t1CUlltv:

to

Follow the instructions in your computer's instruction manual to
connect your cassette recorder to the Apple II.

5. Insert the cassette tape into the recorder. Press the REWIND
button on the cassette recorder and rewind the tape fully.

2. Turn on the computer and TV or Monitor

Programs from cassettes do not always load the first
time. Static or even brief interruptions of power can cause errors. If
your computer prints the word ERR on the screen, or you do not hear
the beep after two or three minutes, try reloading the
at step 4.

The Apple II is sensitive to tape volume and tone .... _++ ...............

still can't get your tape to load, set the volume to 3
to 7 or higher. Try to load the tape again. each increase
the tape volume by V2 on the volume dial. When you find the correct
seMing, mark it on your cassette recorder and on the label.

second copy of the program is recorded on the other side the
tape. If you can't get the tape to load, reverse it and begin' with
step 4.

Disk II, insert a diskand an

3. If you have autostart
press type CALL-151, and

You should see an asterisk (*) cursor on the

have the autostart
1.

3.

1.

6. Remove cable from l"\'"llIl"'r"\II""IlA""n_ jack on cassette recorder.

7. Press PLAY and listen for leader tone.

8. Stop recorder the instant you hear the tone and reinsert the
cable in the earphone jack.

9. Type the instruction to load the tape. Do press RETURN. The
correct instruction is the top line printed on the right side of the
cassette label l""ll'\UlU.'L..Il

10. Press recorder PLAY button and then RETURN key. If the pro
gram has loaded properly, you will hear a beep and the "*,, prompt
and blinking cursor will appear approximately 30 seconds after
the title screen shows.

11. the instruction to run the program and press RETURN. This
instruction is the second line printed on the right side of the
cassette label. The will automatically. Run the
program. Type press The "*,, prompt ,will
reappear with a beep.
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lets change a byte:

or any byte or value in the memory range and take a
result:

This routine computes a single byte checksum of all the
the specified range and displays the resulting value. It does
XORing (exclusive-oring) all the bytes together. This will provide a
simple indication of a change in the contents of a memory range if
the checksum is taken before running or moving some instructions
and then again afterwards.

This routine can also be used to provide a check on the hand
loading of a memory range if the correct checksum of the range is
provided by the author. .

For example, the checksum of the Extender is
$F8.

two ranges

The first command line does the normal hex dump with the Apple
monitor. The second command line does a dump of a memory range
in alphanumeric characters. This format can oe quite useful for find
ing command strings or messages in a section of code that doesn't
make sense during a disassembly. Often, commands or messages
can be easily changed by modifying an ASCII string. The ASCII
dump utility will help you find them. The third command line does a
binary dump of a memory range. The fourth and fifth lines illustrate
how commands can be intermixed on the same line.

Each line of the ASCII dump starts with the hex address of the
beginning address of that line of locations and is followed by two
groups of 16 characters each. The space separating the two groups
is provided to make address calculation of individual characters
easier. The routine works by looking at each memory location and
ORAing the contents with $8([). This sets the high bit of the byte so it
will display normally with the Apple output routines. (Note that this
also guarantees that both "negative" and "positive" ASCII will be
caught.) The resulting value is then checked to see if it is a control
character. If not, the byte is output. If it is a control-character, an
underline character is output.

Each line of output contains the address of the byte and the bina.ry
representation of its value. This format can be quite useful in check
ing status bytes and/or ports.

8

*0.F(ctrl-Y)C(cr)

*0.F(cr)
< 0.F(ctrl-Y)F(cr)

*0.F(cr)
*43 <0.F(ctrl-Y)F(cr)

The Fill command puts the hex value to the left of the arrow into
the memory range specified on the right side.

With this command, a very large (or small) chunk of memory can
be preset to an initial value. It is also possible to do this with the nor
mal Apple monitor commands but not as conveniently. For example,
here is how the second command above must be done without
Monitor Extender:

*1
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This command fills the screen memory with the ASCII code for
blanks.

MODE 1: *(address)(ctrl-Y)"TEXT
MODE 2: *(address)(ctrl-y)"TEXT
MODE 3: *(address)(ctrl-Y)"TEXT

ED FD

1(cr)
2(ctrl-@) (cr)

.. .n"-__"'.'''- 3(ctrl-Z) (cr)
4(ctrl-Z) (cr)

OF TEXT(cr)

ADDR1 and specify the range of memory that is to be
searched. Contained at is the specification of the byte string
for which you are searching. The first byte at ADDR3 contains the
number of following bytes that are to be used in the match process.
The actual search bytes start at ADDR3 + 1. For example:

Now, take a look at the memory range just filled with either a hex or
ASCII dump command:

11

or
*300.324(ctrl-Y)A(cr)

The (") com'mand allows the user to directly enter ASCII values from
the keyboard into the memory locations.

In all three modes, the ASCII values of the text string
are entered into memory starting at (address). In mode 1, the
stored in memory at the end of the string. In mode 2, a null byte
stored at the end of the string: the (c'r) is discarded. In mode 3,
routine exits after storing the last value of the string and does not
enter a terminator. In all cases, the address pointer points to the next
available byte so long strings m,ay be entered in shorter segments. For
example:

This will move the contents of the memory range from ADDR1 to
ADDR2 to start at ADDR3. The move can be either upwards or
downwards. The target of course, should be existing RAM
memory.

often a small system user encounters the problem of having
enough room for code or data but in the wrong place. So, something
has to be moved. The monitor provides just the function - as
long as ~ou are moving downward in memory or to non-
?verlappln~ areas. But what if want to insert three bytes of code
Into the middle of a routine? have to move the top chunk far
away somewhere to where some other code is residing if
you've got a system), add the new bytes, and then move the
other chunk back down to where it now belongs. Or maybe a whole
data area should start 37 some undoubtedly arcane
but essenti~1 reason)? No,w that no needs to be a major, multi-

operation. The Monitor Extender command is just what
the system doctor ordered.

Try the following example:

*0.F(cr) (s.ee what's already there)
*2 <0.F(ctrl-Y)M(cr)
*0.11(cr) (now look at it again)

O~e word of caution is in order about using this command. When
moving me~ory upwards" remember that you may be overwriting the
bytes following ADDR2, so make sure that there is enough room for
the moved code to fit without clobbering other data or program
areas.
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buffer area is lost with this com-
this make sure that text file

been set up. the Monitor ex-

The is in __ "'II"~t'lnn Each pass iSu'YI'vuo>Jv,,",'-
in detail below.

1, the memory
As. each

locations
is of the +_I1_\&6Inn

<

If the monitor (*) returns without anything else,
the byte sequence was not found in the specified range. If it was

the starting address(es) of the location(s) will be output
and then the will reappear.

a string of zero will result in an error message. A
of 64 or more is masked to be in the range Results

will be unpredictable at best if the I/O address range is searched
1I,J'!W"""~\.A,,;p'!W accessing some of these locations controls such things as
text/graphics, paddles, screen1/screen2, etc. With some care, the I/O
slot ROMS can pe accessed but be very sure of which addresses you
are looking at (see the Reference Manuals for more detailed

for three bytes that contain
the values of in the range of 1 to 63
can be searched for. In this case, we are for a JSR in-
struction. to be the way most programs call for output).

When or some code, it can be nice to
find out where in memory a certain value or sequence of values are
located. The Monitor Extender search command is designed to make
the task much easier the do most the work. The
command syntax is not as simple as it could be, but allows for

flexibility in use.
If we type in the following command, we will discover every loca-

tion in the monitor ($F8 that calls for 'lJUQ"j"""UQ,,.

immediate

Z1 LOA Z45
Z1235 STA
Z1236
Z1237 LOX
Z12380FB

SomeThis command can be if used in conjunction with
the ENTER command to build the strings, but bear in mind that
the text entered that way is "negative" ASCII and will not match
"positive" ASCII strings in memory. Also, many string storage techni
ques set or clear the high bit of the first or last character of the str-

rather than use explicit this might result in not
the string because an exact match the exact length) is required.

created in the it is moved into the
text buffer area in page zero. This
continues either the memory range is or
fer is full.
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and1I""" ..',...llonn the bell willthe screen will

the file label label
1"....... 't''''I'' ....... n"".,1I"'' to the label. If the is found in

the label is deleted it with
square in the corner the screen is

an indicator that routine is has not off into the
ozone somewhere. It state as each new is looked for.
The the you a idea of the size of the
file - the faster the fewer the number Le., the
11""11"\.1'''1''11''''''1'' the file.

* * * PLEASE NOTE14' * *

This command lists the text
dresses specified in locations
will have been created with the dlSias:sernOIIY
Each Iine text is nl""""'''''''''''''IInl''''l

number is NOT a
line numbers for r"lJlC'lI'""'lrJD"

ning address of the
printed. For

is theof the file and location

C00-19A7

*(ctrl-y) < (cr)

Location is the
last byte of the file.

after pass 1
after pass 2

LDA Z5678
LDA Z5678

Pass 2 can be at any time nr'c~~~lnn "RESET". The fHe
wil~ have been n"1"1I'1"01" ··t"101'-'lnj~IIt:~t"1" but it can still be

or whatever. procedure can be
the command:

14

14'XYZG

ex: 14'B5BG

where XYZ is Monitor Ex
tender's address
+
for Monitor Extender
1"....... 11""01""1 ..... 1""11 at

This command compresses the text file
blanks with a single blank. This was
allow small memory users to utilize as much their machines as
possible by eliminating (possibly unneeded) . When a
file is created with the disassembler, a pseudo-label is created for
each lilne of code. The dissassembler then checks to see if that label

15



the dis
any kind.

CUI~n nrlrlll,.

works with all of Monitor Extender
assembler)and is when scanning large

Included in the code for Monitor Extender is a routine that
vides the user with some of the of the
ROM. executing a call to a routine is hooked into the
chain allows the user to or abort a on
screen. The routine also slows down speed at which are
output. The SLOLIST feature looks at every character that is
to the

If it is a it delays and then looks to
see if space was pressed. If the space was the
routine goes into a loop waiting for another to be any
key except the space bar is now pressed, normal continues.
Pressing the space however, out the next line of text.
This allows you to step one line at a time. a
(ctrl-C) the jumping to the address con-
tained in the Vector - locations and
Monitor this up to to the

to the warmstart of for use
while ROM versions this is at '+I'1I-'1oI'V'-".

Pressing disconnect this routine so it
be useful to set the "&" to to address
allows easy reconnection of the feature. The machine
takes care of the CSWL locations as needed sets
locations and to the actual address of the SLOLIST routine

The Monitor Extender also contains commands that allow the
machine language programmer to access any track and sector on a
disk without the Disk Operating System getting in the
of the DOS call,ed the "RWlS subroutine" (Read Write
subroutine) is used to provide this capability. Because of the com-
plexity of the the user is encouraged to read 9 of the
Apple DOS manual for an overview of what the subroutine
does and how it is used. In addition, Appendix C of the DOS manual
gives a, very complete explanation of the physical of informa-
tion on an II diskette.

out the text file addresses without listing

&

This command
the file.

is referenced in the file. If it is eliminated
it with blanks. Some assemblers that then work on
file have about where in the source line op-
codes must will allow a more free-form "<"
command allows the user of a looser format 1'"!llf"\/!"''''''II''''Ir,\hl,,,'''I>1I''

text files in a size of memory. The
tie to and most users choose to retain the
unaltered file. more see the section regard-

the disassembler "'A"'\ll""Inin"\l~II"'\4"'H::-
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type of lOB
slot number times 16
drive number
expected volume number
track number
sector number
address of DCT 10
address of DCT hi
address of data buffer 10
address of data buffer hi
unused
unused
command code
error code
actual found volume number
previous slot number times 16

drive numbe'r

DISK I/O BLOCK

DEVICE TABLE

ADDRESS

$301
$302
$303
$304
$305
$306
$307
$308
$309
$30A
$30B
$30C

The information is
Extender uses subroutine to the user with direct
access V'I;A ....I'I;AIIJIII'-II""""'. Some and examples will be
to show uses but this not intended to be a tutorial on
the works or how to handle all possible situations.

The format of the disk access commands is similar to the other
commands of the Monitor Extender with the addition of one more
character. After the comes a "/" to indicate a disk command.
This allows some command letters to be reused when a
character seems the best to use for that of . ,
for instance); it also forces the user to do a extra typing. In most

this would not be a desirable but with these com-
mands we are at a very basic - hardware - level
with a very complex of and the software that drives
it. We no longer have the buffer of the disk operating
system to protect our information from errors and slips of the
fingers. If the slight extra saves a file or disk, so much
the better.

In general, the format for disk access commands is this:

liell1eriBI l-,nrn",~'III' of Disk Access (;OmnnarlOS

device
number phases
time count 10
time count hi

1

$313

PARAMETER1 _IIJAII"""'OIIJAUURr-

* * * * * * * * * * * * * * * * * * * * * * * * * * *. * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
THE FOLLOWING COMMAND MUST GIVEN BEFORE ANY OF
THE MONITOR EXTEN DOS COMMANDS ARE USED:

********************************************************

*(ctrl-Y)/I(cr)

This sets up a disk I/O block and a data buffer for the RWTS
subroutine to use. If this is not done, chaos will probably result.
While learning how to use these commands, it is a good idea to use
a disk that has been initialized but does not contain any """"1""'''''''_1''''
formation. If something goes wrong, then, nothing
have been messed up.

The DIOB is set at address with the following default
values (assuming the Extender is from $80(/)):
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In most cases, the contents of the data buffer are not altered when
an error occurs unless that error involves a checksum error while
reading data.

(The examples given in the DOS manual on pag~s 95 & 96 are in
correct in that no check is made for errors before returning. There is
no way to check the carry flag from 8asic so it must be done in
machine language if it is to be done at all. The code at in the
Monitor Extender shows one way of the

1he status line can be obtained at any time by

*(ctrl-Y)/?(cr)

ADDRESSSLOT# DRIVE# TRACK#

If an error has occurred in a disk fCII.V'-JV'4.JI'4.JI. the status line will be pro-
ceeded a line in inverse video that

"...._ll"'Y"\n.I_t-._n of a disk the Monitor Extender shows
the current status of several locations in the 0108. The format for
this line inverse is:

*(ctrl-Y)II(cr) initializes to slot 6, drive 1
*5.2(ctrl-Y)/#(cr) sets slot 5, drive 2 but will check

slot 6, drive 1 before accessing the
new drive.

*5.2(ctrl-Y)/#(cr) sets new to slot 5, drive 2 and will
check slot 5, drive 2 as old drive also.

Asking for the 0108 status will always give you the current slot
and drive numbers but you have to check locations and $31(/J or
use the above procedure to be sure of the previous values.

*X.Y(ctrl-Y)/#(cr)

This command sets the new slot number to X and the new drive
number to Y.The initialization procedure defaults to slot 6, drive 1
but that may not be where your target drive is. This command allows
you to change it as you need.

The "/#" routine first sets the previous slot and drive numbers
from the current numbers and then sets the new slot and drive from
the command line. Note you to specify slot
number times 16, just the slot number. maskrng is dorie so
that the slot numbers can range only from to and the drive
numbers from to $3. This doesn't catch all possible errors but
does cut them down.

The RWTS subroutine checks the previous slot and drive
are different from the target slot and drive) to make sure it has >JII.VIlJIlJ'-JU

before attempting to access the new one. This is the
drive has to be specified. using the "/#" command twice
you set a "new" drive that also the "old" drive.

was given
was

- a track number
- a sector number _1I"'".,.6'"lIt-,,~1I'"

- the 0108 volume number does not match the
actual volume number found does not
location

- the diskette has no write notch
- the write notch has been
- the diskette is inserted

- the sector was never written to, hence, cannot be read
- cannot find that track and/or sector

If an error occurs, the error code will be found in the 0108 at
tion If there is no this location is NOT reset to
contains (at least when the last data byte read in. In

it is a valid error code if an error occurred.
dicated the carry set upon return from the RWTS

Some IIJV.';;)'4.JIUIIlJU,,", error reasons:

The possible error codes are:
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*VOLN UM BER(ctrl-Y)/F(cr)

a sector cannot be read if it has not been written
can write to any sector regardless of its previous status. When a
is physically just the and sector numbers
are written on the disk in addition to what can be called clock
pulses. The space is left for data but it is not actually written. In-
itializing a disk under DOS does all the physical formatting the
writing of DOS itself and the needed Housekeeping such
as the directory and the VTOC (Volume Table Of Contents - the track
bit map, etc. See the DOS manual for a complete

******************************** * ** ********** ***** *

THIS l.llJIVIIVIIJI-\I'II

WILL

The format command allows you to c'reate a disk that is nlh\./C'.A.... ~11\1

useable under DOS but with absolutely no information on it.
physical formatting of tracks and sectors is done but that is all - no
DOS, no directory, no VTOC - nothing!

This capability is probably useful only to
to use the RWTS subroutine to write their own operating
virtual memory storage systems but is included here
pleteness. The format for the command is:

VOLNUMBER must be in the range of to to be compatible
with the Apple DOS. If it is omitted, the RWTS subroutine will pick
the current volume number from the DIOB as the value to use.
default value in the DIOB is so it will match any volume number
of the RWTS subroutine finds in its other functions.)

The only way.to change the volume number of a disk is to reformat
it or reinitialize it since this number is stored as part of every track
and sector address mark on the disk (these marks are inaccessable
to the user).

Even though a volume number cannot be changed, many other
things can be done with a disk at this level of access. This brings us to
our next topic - some applications of the routines and information.

23
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The data buffer can be filled with any 256 bytes of information that
you wish; it is written out to a disk sector with this c~mmand. Up~n

completion of the writing, the status line and the monitor prompt Will
return indicating you can continue.

The normal use of this command comes after a sector has been
read in and a byte (or bytes) modified. The sector is then overwritten
with the modified data. Note, however, that since you specify where
the information is to go,you can write it to a different sector (or a dif
ferent disk or a combination of the two) thanit came from.

Since the rewriting of a sector is the most common mode of
operation, a command exists to write the buffer to whatever track
and sector values exist in the DIOB. Usually, the last disk command
was a read so these values will reflect where the information in the
buffer came from. (This information is always displayed in the status
line). To rewrite the sector, you just type:

*(ctrl-Y)/ > (cr)

Once a drive has been an individual sector is read into
the disk data buffer with this command.

The track number must be in the range and the sector
number must be in the or errors result. If a sector
has never written to it, a read error will occur. A
normal return the of the status line and
the monitor

If an error situation the disk may make noises or
seem to take an awful long time to return to the user prompt; this is
because the RWTS subroutine to do its job many times

it and waving the carry flag.
__ ''''.....,..,.,,.,.1 -- ................'+0,..- of a the sector's information will be

starts at the address on the right end of the
status line. This can now be examined or modified with
the normal or extended monitor commands.

There will ........".......,.,.,.....,.0\1 be of course, when you will be
with two or more at once. In that case, the slot
and drive numbers back and forth as needed is correct



1.

To determine whether a given disk is a master (relocating
a slave, read in track sector to the buffer.

or

By tracing the track/sector linking lists and the ap-
propriate bits in the it is even possible to resurrect a file that
was inadvertently deleted. This a complex process that is best
understood reading appendix C of the DOS manual. It can only be
done if no new information was written to the disk after the file was
deleted since the new information may have overwritten the direc
tory information or some of the file's sectors.

Examine the buffer with the monitor's "L" command:

* D00L(cr)

If the first instruction is , the disk is either a master or
a 16K slave. If the instruction is "STX $77E9", it is a 32K slave; if it is
"STX$B7E9" the disk is a 48K slave.

If it might be a master ("STX $37E9"), load track $(/), sector $A into
the buffer:

* 0 .A(ctrl~Y)/R(cr)

and list it:

*

. If the first two instructions are:

JMP $1 D84
LDA

the disk is a master disk.

The directory for each disk begins in track 1, sector $C and ex
tends down through track 1, sector as needed. By loading the
sectors into the buffer and using the vari0l:Js monitor and Monitor
Extender commands, you can rename files, unlock or lock files, find
control characters embedded in file names, etc.

24

Whan a disk is initialized, the name of the greeting program is
placed in the DOS image on the disk. Every time DOS is booted it at
tempts to run a program by that name. The DOS manual gives a pro
cedure for changing that name but it can be done only when a disk is
updated from a slave to a master. If you want to keep the disk a
slave, you've got problems - until now.

Track ,sector of a slave disk contains the name of the
greeting program starting at relative location $75 within the sector.
(The name is in track ,sector $C of a master disk.)

With the (ctrl-Y)" command of the Monitor Extender, you can place
your new name into the buffer.(padded with blanks as needed tofill
30 bytes) and rewrite the sector. If the original name was
"GREETINGS", you could change it as follows:

*1.A(ctrl-Y)/R.(cr)
*D00 .DFF(ctrl-Y)A(cr) make sure you got it
* D75(ctrl-Y)" HELLO(sp)(sp)(sp)(sp)(ctrl-Z)(cr)
*D00 .DFF(ctrl-Y)A(cr) check for extraneous characters

If it's o.k.:

*(ctrl-Y)/>(cr) store it back

Now, whenever the disk boots, it will try to run a program called
"HELLO" instea,d of "GREETINGS"; you should, of course, have
such a program on the disk to avoid a "FILE NOT FOUND" message.
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N

as earlier.
can be saved with the

enter the monitor with the t"1""\111""\\AI'O-nA""l

You can now load the Monitor Extender
After the Monitor Extender has been oVU.\.AV''-A.

following sequence of commands:

>CALL-151 (or

Boot up the disk. From
command:

A major goal in the coding of Monitor Extender was to make it
position independent; as a result, if you examine the code you will
discover various types of inefficiencies and unusual
statements. This is the price one for relocatability with a
machine that is not designed for it. In Monitor Extender is not
a sterling example of clear programming, but it does strike a useful
balance between the competing factors.

entering Monitor Extender at the Warm Start
the same initialization is done except that is to the text
pointers in page zero.(A Cold Start resets the pointers so Monitor Ex
tender thinks there is no text yet.)

It is suggested that you don't moving Monitor Extender with
the extended move command as trying to move code that is ex
ecuting can be hazardous to your sanity and the integrity of the
code. Use the normal Move command as needed to position the
code in a new environment.

and then rehooks DOS with the SLOLIST

N

all the normal DOS commands are available just like in
Basic. You can etc. to your
heart's content.

To use the SLOLIST feature of the Monitor Extender, you type:

, ... , ....,"""'""'" (where "XX" is the page)

If DOS has been "-''-'',,J'-V\.A. it can be used with the monitor or the
Monitor Extender by sure it is hooked into the 1/0 hooks with
this command:

When Monitor Extender is initially loaded with the instructions
contained in the beginning of this documentation, two different
things are actually being loaded. the screen message contain
ing the copyright notice, and other and two, the actual
code for Monitor Extender. The code itself occupies the memory
block from to The user should save just this block onto
either tape or disk so it can be loaded into other memory
ranges. The code will run from A-N-Y in memory as long as the
first instruction starts on page To use Monitor Ex-
tender somewhere else, just start it the command:

"CALL 2048"
or "800G" from

>BLOAD MONITOR EXTEN

* this makes
* BSAVE MONITOR

make sure it got saved

The Monitor Extender can now be loaded or run from DOS with
either:

The initialization figures out where it is running from and sets up
the appropriate vectors. The Cold Start ($XX00G) sets the text buf
fer to start 256 bytes above the end of the code of the Monitor Ex
tender and to extend through B pages of memory.Thus,the Monitor
Extender sets itself affhe bottom of a 8.5K memory block with the
text buffer in the top If you are not going to be using the text buf-
fer functions, you could move the Monitor Extender to sit up in the
top 1.5k of available RAM. The buffer of 265 bytes between the end of
the Monitor Extender code and beginning of the text buffer is used
for the disk access buffer.
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or
(loads and runs)

As explained in the DOS the program can be loaded and
run from a location. For example:

> BRUN MONITOR EXTEN
will load the program into memory at address (decimal ad
dress 16384) and run it from there. Remember that the Monitor Ex
tender must run from a page boundary.

LOCATION VALUE
SOFTEV $65

$3F3
PWREDUP $5A of and the in
AMPERV $3F5 $4C

$3F6 $65

CNTRLYV $3F8 $4C
$3F9 $89

$08

ITDISKIO
SLOT/DRIVE
TR/SEC READ
TR/SEC WRITE
FORMATDISK
REWRITEBUFF

$8E2
$901
$95F

($B5B)

&

MOVE
"
FILL
CHECKSUM
LIST $9B8
FILESIZE
BINARYDUMP
< $A59
Z-disassm $AAQ)
+ -disassm

$800 COLDSTART $809
$803 WARMSTART $823
$806 SETSLOLIST $852

SLOLIST $863
$894

The values for the CNTRLYVector are for Monitor Extender running
at

The following is a table of the various entry points in the Monitor
Extender code for the routines.

addresses are given for Monitor Extend~r from

text begin 10
text begin hi
maximum text page 10 byte
maximum text page hi byte
next available for text 10 byte
next available for text hi byte

Location

Monitor Extender makes extensive use of the monitor locations
A1L- A5H ($3C-$45) for many of the same things the Apple
monitor uses them for-addresses and data bytes. In addition, loca
tions are used as the text file pointers and are used by the
disassembler, the command, the < command, and the?
command.

The disassembler uses a temporary line buffer at $2DQ)-$2FF to
build up the line it is going to place into the text file. The
disassembler uses the screen memory as generated with the
monitor's disassembly routine to pick up the text it is going to

11f,JIl..UIl;AILVq so the "output switch" (CSWL at locations $36-37)
eventually point to the video driver routine in the monitor

($FDF0). The following command will set this up if needed:

*0(ctrl-P)(cr) (or press

The following locations in page 3 are set up by the initialization
section of the Monitor Extender code:

The entry point from the (ctrl-Y) JSR is to location $889. The initial
addresses for the text file are set as follows by the COLDSTART:
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(start-page +

(Loc +

(= loc

The values in locations $0B, and may be changed by
altering the immediate value bytes the instruCtions at locations
$811 and $817. The ADC (add with carry) instructions do not check
for carry afterwords, so by using large values, it is possible to set the
text file below Monitor Extender. (That is, the values "wrap around".)
For example, if Monitor Extender has been moved to start at location
$4(/)00, adding in the instruction at $4011 ($811) will set the start-
ing address to $3000. ($4(b + = $30 with carry set.)

In a like manner, the size of the text file can be altered by changing
the byte in the instruction at $817.

The "z" command resets locations $0E and $0F to equal loca
tions $0A and $0B. The" +" command does not alter the text file
pointers before beginning to disassemble.

If the instruction at location $B58 "is changed from a JSR to a JMP,
then pass 2 of the disassembler is disabled. This could be useful if
you wanted to create and several files and then do the
delabelling. The delabel routine will then have to be called manually

you could set the "&" vector to point to

When the monitor encounters a (ctrl-Y) in the keyboard input
stream, it does a JSR to location $3F8. If the command is of the
following format,

*ADDR4 < ADDR1.ADDR2(ctrl-Y)

the value of ADDR4 is placed in locations $42 and $43, the value of
ADDR1 goes into locations $3C and $3D, and th~ value of. ADDR2 is
put into location $3E and $3F. The JSR to location $3F8 IS then ex
ecuted. Location $34 contains the offset into the keyboard buffer
(locations $200-$2FF) of the next character after the (ctrl-Y).
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Like most of the Monitor commands, some Monitor Ex-
tender commands may take long or short versions. The commands
can also be intermixed on the same line. In the following summary,
those commands that can use the alternate forms lisfed below are
marked with an asterisk (*).

ADDR executes for range of 1 byte
ADDR1.ADDR2 executes for range of (?) bytes
.ADDR executes from last address of last command to

new address.

ASCII dump * ADDR1.ADDR2(ctrl-Y)A
BINARY dump * ADDR1.ADDR2(ctrl-Y)B
CH ECKSUM ADDR1.ADDR2(ctrl-Y)C
FILL memory VALUE<ADDR1.ADDR2(ctrl-Y)F
LIST text (ctrl-Y)L
MOVE memory NEWBEG<'---'II....-,L.I'L..I,l...-......... '-#II.-II.J' ..... 1

SEARCH memory < ADDR1
DISASSEM BLEIN EW ADDR1.ADDR2(ctrl-Y)Z
DISASSEM BLEIAPPEN D ADDR1.ADDR2(ctrl-y) +
COMPRESS text file (ctrl-Y)<
SIZE of text file (ctrl-Y)?
USER subroutine (ctrl-Y)&
ENTER ASCII ADDR(ctrl-Y)"text follows

" " (ctrl-Y)"part 2
INITIALIZE DISK I/O (ctrl-Y)II
GET DISK lOB STATUS (ctrl-Y)/?
SET SLOT & DRIVE SLOT.DRIVE(ctrl-Y)/#

TRACK & SECTOR TRACK.SECTOR(ctrl-Y)/R
TRACK & SECTOR TRACK.SECTOR(ctrl-y)/W

REWRITE TRACK/SECTOR (ctrl-Y)/>
FORMAT DISK VOLNO(ctrl-Y)/F
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Copyright ©1979 The Image Producers, Inc. All Rights Reserved

CARE AND HANDLING
Keep the enclosed magnetic recording away from magnetic
fields, transformers, power supplies, motors, etc. so that the
program will not be erased. Always protect magnetic cassettes
from temperature and humidity e~tremes.

PRINTED IN U.S.A.FORM: ICP-2006

COPYRIGHT
This product is copyrighted and all rights are reservecJ. '"Fhe
cJistribution and sale of this product are intencJecJ for the per
sonal use of the original purchaser only and for use only on
the computer system specified herein. Moreover, any unautho
rized copying, duplicating, selling or otherwise distributing this
product is hereby expressly forbidden.

LIMITED WARRANTY
IMAGE Computer Products, Inc. shall have no liability or re
sponsibility to purchaser or any other person or entity with
respect to any liability, loss or cJamage causecJ or alleged to be
causecJ directly or indirectly by this product, inclucJing but not
limited to any interruption of service, loss of business ancJ
anticipatory profits or consequential cJamages resulting from
the use or operation of this product. '"Fhis procJuct will be ex
changecJ if defective in manufacture, labeling or packaging,
but except for such replacement the sale or subsequent use
of this program material is without warranty or liability.

MADE IN U.S.A.
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