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t’s an understatement to say that the

Atari community is in turmoil—Atari

computer owners are consistently bar-

raged by soothsayers ringing the death

knell for their favorite computers and the
company that makes them—even though the
machines have given many thousands of peo-
ple good service down through the years. And
through it all, Atari has survived, in one form
or another, to bring further surprises to the
marketplace.

Having just returned from the World of
Atari show in Anaheim, California, it’s nice
to see a few good companies still supporting
the 8-bit line of computers. Though many
power users feel lost without an ““-est” com-
puter—Ilatest, fastest, biggest and so on—we
all know how capable the Atari 8-bit line has
been for so long. And with a few companies
still striving to better them, we can continue
to be productive and entertained.

JULY A.NLA.L.O.G. Computing

by Andy Eddy

But the most important support that Atari
computer owners get is from fellow users, as
the pages of ANALOG Computing testify.
Each month we present informative reviews
and articles, as well as type-in programs and
tutorials, all written by your fellow Atari
users. And this month, of course, is no
different.

For example, much has been said over the
last few years about the graphics abilities of
the ST line of computers. Even so, we all
know that the 8-bit line is no slouch in the
graphics department. To prove it, Matt Rat-
cliff has put together a program that lets 8-bit
users look at high-resolution, DEGAS-format
ST pictures, with virtually no loss of detail.

When you consider the power of the hard-
ware, it’s not hard to understand how Matt
and others have stretched it beyond what most
expect it could handle. After all, the Ninten-
do Entertainment System uses a 6502 pro-
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cessor, the same one that’s used in the Atari
8-bit line, and we all know how popular the
NES is these days! Along the same lines,
there’s a new game machine called the
TurboGrafx-16—known in Japan as the PC
Engine—due to be released shortly with an
updated version of the 6502, and the output
of this console is nothing short of
phenomenal.

The capabilities are there, waiting to be
tapped. All it takes is a mixture of ingenuity,
imagination and time. And don’t forget that
your programming efforts can earn cold, hard
cash by being published in ANALOG Com-
puting. If you have something that 8-bit own-
ers can use, please send it to ANALOG
Computing, PO. Box 1413- MO, Manchester,
CT 06040-1413 for consideration. Aside from
the fame and fortune you’ll receive, it’ll give
your fellow Atarians a little more “-est” for
their computer. (3
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COM-DOS

Plus

I want you to know that I typed in and en-
joy using COM-DOS, which was featured in
your June 1988 issue. Unfortunately, this ver-
sion formats disks only in single density, and
I have a 1050 drive and like to use enhanced
density.

Through a fortunate error on my part, I
now have a version of COM-DOS that will,
to my great delight, format in enhanced den-
sity. Here is how it happened. In your July
1988 issue, there appeared a short binary pro-
gram called Boot Directory. I placed this on
my utility disk with DOS 2.5. I wanted to try
it out under COM-DOS, so I placed a disk
with COM-DOS on it in my drive and ran
Boot Directory, which was still in memory.

Since the disk operating system was DOS
2.5, the Boot Directory file rewrote DOS 2.5
to my COM-DOS disk; thus my COM-DOS
became enhanced. The DUP.SYS that accom-
panied COM-DOS works along with the en-
hanced version as if nothing happened. I was
shocked and surprised to see “999+ FREE

SECTORS” when I formatted a disk with
what I thought was my old version of COM-
DOS.

Thanks, ANALOG, for supplying the pro-
grams that make my computing more
enjoyable—even when I foul up.

—Ed Thoma
Georgetown, PA

A Plea

to Abacus

For quite some time I have wanted a FOR-
TRAN compiler for my 130XE. To my
knowledge one does not exist. Recently, I
came across an article about a company
called Abacus that sells a FORTRAN-64
compiler for the Commodore 64. I thought
that if such a compiler could be written for
a C-64, maybe one could be written for an
Atari 8-bit. The response from Abacus was
a very cold “we have never written anything
for the Ataris and never will.” Perhaps if they
were to receive a truckload of letters from in-

READER

terested Atari users, their attitude would

change. The address is 5370 52nd Street SE,
Grand Rapids, MI 49508.

—Bill Tart

Houston, TX

Actually, it’s not true that Abacus has never

written anything for Ataris. They don’t have

any products for the 8-bit computers, true,

but they have an excellent set of books for

people who own ST5.

The Dark Side

I am tired of the gloom and doom coming
from the pages of your magazine. I have just
read another article on the fine programs of
the “past.” In the previous issues I have read
a few articles telling me of the hatred between
the users of the older line of computers and
the newer STs.

I am writing this letter using The Writer’s
Tool. This program helped me get through

6
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college. I learned how to program by using
Atari BASIC and now use BASIC XL. I use
Chessmaster 2000 daily to stay ahead of my
fellow chess players. The list of great game
software is endless.

Because of Atari’s computers, OSS’s and
other third-party software, and books and
magazines such as yours, many of us are
more computer literate. I will be updating to
a more powerful computer soon, but I won’t
quit using my Atari. Please keep the whin-
ing out of your editorials and keep up the
good work.

—Chuck Yates
Memphis, TN

Whining? Hey, we don’t make the world the
way it is, we just live in it. If you don’t want
us to talk about “‘old’’ software, (much of
which, I might add, is new to a majority of
our readers, since they haven't had their
computers that long), and there aren’t any
new products to talk about, what software
should we cover? The large majority of let-
ters we get would also be classified as ‘‘whin-
ing’’ by you. The number of these letters tells
us that there’s a problem out there, one that
ANALOG Computing surely didn’t create.
The real questions are: Do we ignore the sit-
uation? Or do we report on it?

Double-sided

Disks?

I was pleased to see the what and the how
of Atari’s XF551 brought to light, but one
minor error caught my eye. In his review Mr.
Ratcliff attributes the XF551’s inability to for-
mat double-sided disks to an intentional de-
sign consideration on Atari’s part. Not so. As
the owner of an ATR8000 (remember those?),
I discovered long ago that standard drives will
not format disks without a timing hole (un-
like the 810 and 1050 drives, which use an
internal timer).

This proves once and for all that the XF551
does indeed use a standard mechanism, and
that the formatting limitation is not the result
of any kindheartedness by Atari. On the few
occasions when I've absolutely had to format
a double-sided disk, I've found it is indeed
a feasible, if somewhat dicey, proposition to
create a second index hole in the disk jacket
with a hole punch (taking care to line up the
puncher with the hole already in the disk
itself).

—Clay Halliwell
Springfield, MO

Game Design

Fan

I have owned my Atari 800XL for about
three years, but I had owned an Atari 600XL
for about two years before that. When I got
these computers, I was interested in playing
and writing game programs. So when I saw
that ANALOG had the Game Design Work-
shop, 1 decided to check into it. I was in-
troduced to Player/Missile Graphics earlier,
but I only understood a small amount of it.
When I read GDW it answered a lot of ques-
tions I had.

GDW is helping me design my first BA-
SIC game, so please go back in your files and
bring out old articles that will help me bet-
ter understand my computer.

Also keep putting those wonderful game
programs in your magazine, no matter how
long they are. I love them.

—Dennis Debro
Birmingham, AL

We thank you for your kind words. Hope-
fully, many other readers also found the
Game Design Workshop fo be a helpful
series.

JULY A.NLA.L.O.G. Computing



Character Set
isplay Utility

hy Dave Arlington

ver since the dawn of time (well, at least since the beginning of

Atari 8-bit computers), one of the most popular type of utility pro-
grams for the Atari has been the character set editor. Every Atari
magazine worth its salt has published at least one, and several com-
mercial ones have existed as well. One of the best was Create-
A-Font by Vince Erceg published here in ANALOG a long while back.
Equal or exceeding in quantity are the programs that use redefined
character sets. In addition to using them in your own programs, many
public domain and commercial programs exist that employ them. The
result, for most Atari owners, is a vast collection of character sets—if
you’re like me, you’ve ended up with a disk containing 40-50 different
fonts. To make things worse, many have confusing or similar names.

JULY A.NLA.L.O.BG. Computing



I had fonts called STANDARD, ATARI, ROM, and DEFAULT that
I had a sneaking suspicion were all just the standard built-in Atari character
set. You might also have FANCY1, FANCY2, FANCY3 and FANCY4,
or maybe ARCHAIC, ANCIENT, ROMAN and ARABIC, all sounding
similar. continued on page 44
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few weeks ago I was watching Nova
on public television. The program
was about chaos; no, it was not about
freeways or politics, but about the
chaos that is being discovered in
physics. Many physical events, which were
once thought to be governed precisely by ele-
gant mathematical formulas, are now seen to
contain chaotic events. But before I get into
the physics of planetary motions or some-

for 24 hours or so.

One would expect that once the dots got
within the triangle, all the rest of the dots
would stay inside the triangle (true), and that
eventually the area inside the triangle would
be solidly filled with dots (not true).

I thought this was interesting, but had no
desire to spend 24 hours to find out. I there-
fore turned to my trusty 130XE to do the
work for me. After a little bit of thought, I

CHAOS

by Alfredo L. Acosta

thing, I'd best get back to the program.
The first example of this chaos was in the
form of a game. A person was to take a sheet
of paper and put three dots on it in the shape
of a triangle. These points would be num-
bered 1,2 and 3,4 and 5,6. Then a new point
on the sheet would be randomly selected and
a dot placed there. The person would then
roll a single die. Let’s assume that the num-
ber rolled was 4. A new dot would then be
placed one-half the distance between our last
dot and triangle corner 3,4. The die would
then be rolled again and yet another dot
would be generated from our new point.
These dots would be continually generated

figured out a way to accomplish this in BA-
SIC. After a littie more thought and ex-
perimentation with the computer, I came up
with the main routine of the program. I then
dressed it up a bit with an informational
screen and a screen dump. Short and simple.

I hope you all enjoy this little program.
While you watch the points being plotted,
consider at what you are looking: order out
of chaos!

Alfredo L. Acosta is a biologist working for
the state of California. He has been program-
ming for about six years.

continued on page 57
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AUTOMATED TELLER PROGAAM
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New Home Productivity
Software

JVB Software has released Laserteller, an
all-in-one program that includes the ability
to handle a checking and savings account, as
well as keep an on-disk note and address
book. Modeled after ATMs (automatic teller

machines), the program allows you to quickly
handle checking transactions. It also includes
a “core” version of the program that lets you
enter deposits and withdrawals, or check
previous entries, without having to load the
entire program.

Laserteller’s graphics are unusual for a
home-productivity program, with each screen

looking like a futuristic ATM. The program
sells for $14.95 plus $2.50 shipping and
handling.

JVB Software
6538 Hazeltine Avenue
Van Nuys, CA 91401
CIRCLE #111 ON READER SERVICE CARD.
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BBS Listing

Now available from Bubeck Publishing is
the 1989 BBS Bible, a comprehensive listing
of almost 5000 bulletin-board systems through-
out the country. According to Bubeck Pub-
lishing, “The goal of the 1989 BBS Bible is
to make BBSs more accessible, both to those
who already use them and those who have
a computer and a modem but haven’t yet con-
tacted any. There is no other such publica-
tion available today.”

Also included in the book are articles on

e s

NEWS

accessing BBSs, low-cost long-distance ser-
vices, modems, computer viruses and other
topics.

The BBS Bible will be updated annually
and is available for $24.95 plus $3 shipping
and handling. (Pennsylvania residents must
add $1.68 sales tax.)

Bubeck Publishing
PO. Box 104
Collegeville, PA 19426
(215) 287-6356

CIRCLE #112 ON READER SERVICE CARD.

More No Frills

No Frills software has just released their
second program for the Atari 8-bit computers.
Called PS Users Utility Disk, the package not
only includes various utility programs for use
with Print Shop, but also two complete print-
ing utilities for creating labels, bookmarks
and coupons.

Some of the Print Shop utilities include an
icon viewer, which can load up to four icons
at a time; an icon cataloger, which will print
icons to Epson- and Prowriter-compatible
printers; a font cataloger; a border cataloger;
and a utility to delete, undelete or rename
Print Shop files.

The PS Users Utility Disk sells for $29.95
plus $2.00 shipping.

No Frills Software

800 East 23rd Street

Kearney, Nebraska 68847 (308) 234-6250
CIRCLE #113 ON READER SERVICE CARD.

APX Program Now Shareware

Mastermatch, a board game requiring logic
and concentration, was originally released by
the now-defunct Atari Program Exchange
(APX). This program, which is a version of
the popular puzzle game, Mastermind, origi-
nally sold for $24.95. It has now been given
an extensive upgrade and is available as
shareware.

Anyone interested in obtaining this pro-
gram, along with complete documentation
should contact Chuck Mullally at the address
given below. Note that, because it is share-
ware, this program may be copied and free-
ly distributed, though the author requests a
$10 donation from anyone who enjoys the
program and who would like the complete
documentation.

Chuck Mullally
2925 Scenic Drive
Muskegon, MI 49445

CIRCLE #114 ON READER SERVICE CARD.

JULY A.NLA.L.O.G. Computing
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“The DRAM crisis is over,” said Sam
Tramiel, president of Atari Corp, at last fall’s
COMDEX computer trade show in Las Ve-
gas, Nevada. The limited supply of ST com-
puters in the U.S. has been linked to a
worldwide shortage of memory chips, Dy-
namic Random Access Memory (DRAM)
chips. The ST depends on large numbers of
these special high-capacity memory chips.
American protectionist legislature and sup-
ply restrictions by the Japanese electronics
cartel MITI caused a worldwide shortage of
DRAM chips in 1988. The result was a 500 %
increase in DRAM chip prices, and the limit-
ed availability of STs in the US.

The solution to Atari’s supply problems
seems to have been worked out. Tramiel told
of three contracts with major DRAM-chip
manufacturers to insure an adequate supply

hy Frank Cohen

DRAM Solutions

of memory chips during 1989. Unfortunate-
ly, this does not lower the price of DRAM
chips; it only insures availability.

520ST owners have been stunned to find
the economic reality of the DRAM crisis.
DRAM prices have put several ST computer
memory-board-expansion manufacturers out
of the market. E. Arthur Brown Company,
formerly the manufacturer of a two- and four-
megabyte expansion board for the 520 and
1040 ST, discontinued their memory board
because of the limited availability of DRAM
chips. Brown also noted that the high price
kept customers from taking the plunge.

One solution to the DRAM crisis is to use
surplus DRAM chips, which are found in
close-out lots from chip manufacturers, re-
moved from old computers, and taken from
faulty memory boards. Although surplus

DRAMs are not as reliable as new guaran-
teed chips, yields of good chips make up for
the time and effort required to get the sur-
plus chips. California Development Labs has
developed a portable DRAM-chip tester for
this purpose.

The RTI is a hand-held battery-powered
DRAM-chip tester that weighs less than one
pound. A nine-volt Alkaline battery powers
the unit. Inside the RT1 is a microcomputer
system that can test and find faulty DRAM
chips.

Some DRAM-chip suppliers have become
sneaky. You might find a DRAM chip marked
as a 256K chip, when in reality it is a 65K
chip. The RTI identifies all types of 64K,
256K and one-megabyte DRAM chips, in-
dicating the chip’s actual internal configura-
tion on several LED indicators.

14
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Use of the MIDI
ports for LAN
transmissions is
attractive
because of the
low cost of
MIDI cables.
However, there
are additional
ports which
might result in
faster LAN data

transmission.

The RT1 is easy to use. Just plug a DRAM
chip into the RT1 socket and press TEST. An
audible alarm and a couple of LED indica-
tors tell you within five seconds if the DRAM
chip is good or bad.

California Design Labs
18323 Parthenia Place
Northridge, CA 91325
(818) 885-0058

Local Area ST

Atari continues to call the ST a business
machine, and the rest of the world ignores
it. Why is Atari’s claim of the ST as a busi-
ness machine taken so lightly? Because the
ST lacks two vital ingredients: expansion
slots and local area networking (LAN). The
IBM PC is virtually swimming in expansion
boards that add extra memory, hard-disk con-
trollers, and other external hardware expan-
sion boxes. Now consider for a moment that
the most popular hardware expansion for the
ST is a monitor A-B switch box and a bag
of springs to stiffen the keyboard.

LAN provides a seamless interface be-
tween several computers. To the computer
user, a distant computer’s hard disk appears
as just another device on the user’s desktop.
When a file is read, the LAN sends and
receives messages across a transmission line
between the two computers. LAN software
patches itself into the deepest part of the oper-
ating system, so it works transparently with
all applications, such as word processors,
spreadsheets, databases, etc.

Several attempts have been made at creat-
ing a LAN for the ST computer. John Demar
of QMI began writing ST NET in 1985.
DeMar’s system used the MIDI ports to
communicate information between ST sys-
tems. From the GEM Desktop, a floppy dis-
kette appeared as another disk icon on a
networked system. If completed, ST NET
would have become the most popular net-
working system. ST NET has not been com-
pleted due to several technical constraints.

DeMar found himself trying to pry open
an operating system locked into read-only

memory (ROM). The TOS operating system
was not designed with a LAN in mind, so
patching TOS is a very complicated matter.

The second difficulty was in using the
MIDI ports as a communication system.
DeMar found the transmission time to be too
slow. MIDI transmits data at 31.5 thousand
bits per second. When transmitting a file of
10,000 bytes, ST NET took more than 40 sec-
onds to complete the transmission. This
might not seem very slow, but a file copy
function of 10,000 bytes takes less than five
seconds to complete.

A new version of TOS, the ST’s ROM-
based operating system, has recently been
released to ST developers. DeMar is once
again looking into the operating system to see
if a software-based LAN can be created us-
ing the new TOS. If the software can be creat-
ed, the only other obstacle will be the
physical connection between ST computers.

Use of the MIDI ports for LAN transmis-
sions is attractive because of the low cost of
MIDI cables and not having to build a hard-
ware interface board for the ST. Just plug two
$5 MIDI cables between two or more STs and
you have a LAN. However, there are addi-
tional ports which might result in faster LAN
data transmission.

The ST floppy-disk drives are serviced by
a high-speed floppy-disk-drive controller.
Data transmission rates go up to 32 microsec-
onds per byte across the floppy-disk-drive
cables, about 1,000 times faster than the
MIDI ports. The ST floppy-disk controller
chip is also much more reliable than the
MIDI port controller in data transmission.

The idea of using the floppy-disk controller
as a LAN manager is a practical one. The
data rate is high enough to be competitive
with MS-DOS LAN systems, and the soft-
ware should be straightforward.

Frank Cohen has been developing Atari pro-
grams since his first commercial product, Clowns
& Balloons. He later developed Regent Base,
an SQL 4GL database, and is currently in-
volved with several other ST-related produc-
tivity and small business software packages.
You may contact Frank directly on Compu-

Serve (76004,1573) or Genie (FRANK.COHEN). &
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ave you ever had the urge to snoop
around your disks? To see how files
are stored on a disk? Or, to try to
cheat at your favorite text adventure?
Did you ever want to disassemble
a few disk sectors or a file that you could not
load into memory? If you would like to do
these things then Disk Master is for you!
Disk Master (DM) is actually two pro-
grams in one. The editor allows you to exam-
ine and edit any sector on a single-density or
1050 double-density disk. The disassembler
allows you to disassemble sectors or files
(with or without labels) and send the output
to the screen, printer or a disk.

Typing It In
Type DM (Listing 1) using the M/L Edi-
tor found elsewhere in this issue. Use the bi-
nary load option of your DOS to load and run
DM. It would be best to remove any car-

tridges and/or disable BASIC on XL/XE
models.

The Disk Editor

As you will see, the screen is divided into
two sections: a section that is filled with num-
bers and a section filled with characters. This
area displays all the data in one disk sector.
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There are 128 bytes in each sector—
numbered from O to 127 (00-7F in hexa-
decimal). The left margin and the top of the
screen have guide numbers to cross-reference
the data. When you begin, the buffer that
holds sector data is full of Os, which you will
see as hexadecimal 00s. To the right of the
data is an 8 by 16 array of hearts. These are
the ATASCII equivalents of those Os. Below
is information about the sector:

SEC: This is the current sector number dis-
played in hexadecimal.

FIL: This is the DOS 2.x file number. The
file number ranges from 0-3F, for a maxi-
mum of 64 files per disk.

LNK: This is the DOS sector link. This
number is the pointer to the next data sector
in a file. This number is invalid on a boot
disk (such as a game) and the directory
sectors.

BYT: This number tells DOS how many
bytes of actual data are contained in the sec-
tor. This number typically ranges between 0
and 125.

SRC: This is the source drive that DM uses
to read all data from while in the editor.

DST: This is the destination drive that DM
will write all information to. Note: The
source and destination may be different; this
allows users with multiple-drive systems to
read from one disk and write to another.

by Bryan Schappel & Barry Kolbe

INP: This tells you how your input will be
interpreted. If the flag is set to “H,” all in-
put will be interpreted as hex strings; other-
wise the input will be interpreted as character
strings.

What is a hex string? Well, a hex string is
simply input that is made up of hexadecimal
digits that represent ATASCII characters. For
example, the hex string “414243” is the same
as the character string “ABC.”

So, why do we use hex strings? Because,
a hex string allows you to enter characters that
you normally can’t, like the EOL (ATASCII
155, $9B) and the delete keys. You will find
a use for hex strings when you want to search
for data on a disk.

A note on hex string interpretation: As you
may have noticed, it takes two hex digits to
represent one character, so what happens if
you enter an odd number of digits? Well, an
extra 0 is added to the beginning of your in-
put, so, “IFE” becomes “OIFE.” We felt that
this was the natural way to interpret the hex
string.

DNS: This shows you which density the
program is operating in. A 1 indicates sin-
gle density, and a 2 indicates 1050 double
density.

You may activate a built-in help screen by
pressing the “?” (use Shift-/). The help
screen lists all of the command keys along
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with their associated function. Here is a brief
description of each command.

Read a sector (R): Pressing “R” allows you
to enter a sector number for DM to read into
its memory buffers. This number may range
from 1-2DO0 in single density and 1-410 in
1050 double density. Simply press Return to
reread the current sector.

Up one sector (+): This will increase the
current sector number by 1 and read it into
memory. If you are on the last sector of the
disk, DM will keep reading it.

Down one sector (—): This reads in the sec-
tor before the one you’re on. You may not
read Sector Zero.

Edit sector (E): The edit routine requires
two pieces of information: the starting byte
and the new data. At the EDTB prompt, enter
the starting byte number of the edit, and at
the EDTD prompt, enter the data.

The data will be entered according to the
INP flag. Additionally, character strings will
be converted to either internal code or ATAS-
CII depending on the setting of the charac-
ter display mode (see the C command).

Write sector buffer (W): You are asked for
the sector number to write the sector to, or
you may press Return for the current sector.
You are asked if you are sure before the write
occurs; pressing Escape or “N” will abort.
If you write the buffer to the current sector
you may use Undo to restore the buffer and
rewrite the buffer back to disk. If you used
a different sector number you cannot restore
the sector’s original contents.

Undo (U): This restores the sector buffer
contents to what they were when the sector
was first read.

Number Base (N): This allows you to
change the number base that is used to dis-
play the sector data. The default mode is
hexadecimal—pressing this key toggles be-
tween hex and decimal.

Decimal numbers are displayed using only
two digits. If the left digit is inversed, then
add 200 to the number displayed. If the right
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If you write the
buffer to the

current sector
you may use
Undo to restore
the buffer and
rewrite the
buffer back to
disk.

digit is inversed, add 100 to the displayed
number. If no digits are inversed, then the
number on screen is the actual value.

Character Display (C): This toggles the
character display array from ATASCII to in-
ternal code. The setting of this array is used
to interpret your character-string input dur-
ing searches and edits.

Block fill (B): This command fills the sec-
tor buffer with a hex byte, just enter the value
and, wham!, the buffer is filled. (Excellent
for erasing sectors; just use the value 00.)

Exclusive OR sector contents (J): This will

perform a binary EOR on every byte in the
sector with a value that you supply. This can
be useful when some data has been encrypt-
ed in a sector. To recover from an EOR, just
perform the EOR again with the same value.

Trace link (T): This will read in the sector
pointed to by the LNK field. Use this com-
mand to follow a disk file.

New file number (F): This allows you to
change the file number on the current sec-
tor. You are asked for the new file number;
remember that only values 0-3F are allowed.
You will receive an Error 181 if the value is
out of range.

New sector link (L): This allows you to
change the sector link on the current sector.
Only values 0-2D0 (single) and 0-410 (dou-
ble) are allowed. An Error 180 will be given
if the new link is out of range.

Density toggle (V): Pressing “V” toggles
between single and 1050 density. Having this
set incorrectly cannot damage your disks in
any way.

Main menu (M): This command just
returns you to the main menu allowing you
to enter the disassembler or exit to DOS.

Search for data (S): This command
searches the current sector for data you enter.
Remember that your input will be interpret-
ed according to the INP flag. If the data that
you are searching for is found, a “<” is
placed on the screen at the beginning of each
occurrence. This command only examines
the current sector, so if you want to search
another sector for the same data, just read
in that sector and hit Return at the SRCH
prompt. You may also want to clear the screen
before doing another search (use Control-
Clear to redraw the screen).

Hex to decimal (H): This converts a hexa-
decimal number to its decimal equivalent.
Only values of 0-FFFF are allowed.

Decimal to hex (.): This converts a decimal
number to its hex counterpart. Only values

continued on page 27
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he Atari ST can do some pretty amazing things. But many of us

still cling to our faithful 8-bit machines, not wanting to give up

such a good friend despite the enticements of the powerful, graphic-

ally exquisite Atari ST. Still we are curious. How can we get a

peek at what the ST can do without purchasing one, or going to
the local dealer (if that is even remotely possible) to peruse their wares,
or reading about it in one of those ST magazines that we don’t usually
purchase?

DEGAS View (the first word is pronounced day-GAH) brings the ST’s
highest-resolution graphics capabilities to the Atari 8-bit machines, without
dropping a single bit.

DEGAS by Tom Hudson is the most popular graphics art package for
the Atari ST. With it, art work can be created in 320 by 200 pixels with
16 colors, 640 by 200 with four colors, or 640 by 400 with two colors.
This last mode is similar to graphics mode 24 (8 + 16) on the 8-bits, which
is 320 by 192 with two colors. If we were to load up a DEGAS high-
resolution graphic and throw away every other pixel horizontally and
every other scan line, or three-fourths of the image, we could display
part of a DEGAS picture on a graphics 24 screen.

JULY A.NLA.L.O.G. Computing
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What if we didn’t throw any of the picture
away, but split it into four separate pages?
Each page could be stashed in a separate bank
of memory on a 130XE (or compatibly ex-
panded 800XL, 65XE or XEGS). Then we
could simply flip through the four pages as
fast as possible, to create a continuous im-
age that appeared to be 640 by 400.

This is what DEGAS View does. It will load
uncompressed DEGAS high-resolution
(monochrome, as they are sometimes called)
pictures, sort them into separate memory
banks, and display the banks with a technique
referred to as page flipping.

Where can you find DEGAS files? I have
accumulated some DEGAS pictures in this
format and placed them in the Koala pictures
database on DELPHI in the Atari 8-bit area.

Typing It In

Listing 1 is the data needed to create your
copy of DEGAS View. Type this data using
the M/L Editor, found elsewhere in this is-
sue, creating the file under the name
DEGASVUFOBI. Listings 2 3 and 4 are the
MACY/65 source code for DEGAS View. These
listings do not need to be typed; they are
provided only for those people interested in
assembly language programming.

Using the Program

Load DEGASVUFOBIJ from DOS. No ex-
ternal cartridges should be installed, and in-
ternal BASIC should be disabled. When run,
DEGAS View first prompts for a drive num-
ber. Simply press Return to accept the default
of 1, or type the drive number and press

Return. A directory of all files with an ex-
tender of .PI3, the standard for all DEGAS |
high-resolution picture files, will be listed to
the display. Press Escape twice and then

Return to abort the program and return to
DOS. Press Return only to enter a new drive
number.

Type the name of the DEGAS file you wish
to view and press Return. There is no need
to specify the drive number or extender, if
the current default drive and extender (.PI3)
are valid. If the file is not found, or a load
error occurs, the problem is detected and DE-
GAS View will restart.

DEGAS View will immediately begin load-
ing the picture file. It will perform the neces-
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sary bank switching as the information is
decoded and displayed. There will be “snow”
on the display as data is fetched from disk.
This will not cause any problems, however.

When the file has been completely load-
ed, the display routine is activated. Sixty
times a second, after each vertical blank in-
terrupt (VBI), one of the four pages is dis-
played. This results in a 640 by 400 display
fifteen times a second. The image will flick-
er, but your eyes will “average” the informa-
tion and see a complete picture. At this point
several key commands will allow you to ex-
periment with the display.

Sometimes the image will appear to be a
“negative.”” When this happens, press the
space bar, which toggles between a normal
and inverted display.

To see the individual components of this
four-part image, press one of the number keys
1 through 4. Each number key will select the
associated page and display it without any
screen flipping. By rapidly typing the keys
in sequence it can be seen how the pages fit
together to create a high-resolution image.

Sometimes only half of the image will be
enough resolution to see the whole picture.
Press the H key to see half the data. This will
cause DEGAS View to flip through pages 1
and 3 only, resulting in an effective display

reduces the flicker. Press the S key to see the
other half of the data, screens 2 and 4, in the
same manner. Try alternating between S and
H keys, to see which display pair looks best.
To get a better idea of what the complete
image would look like, flicker free, press the
F key. In this mode DEGAS View will flip
through all four pages as fast as possible.
This will result in page flipping before each

rate of 30 timés per second. This noticeably

is completely drawn by the display hardware.
These “interruptions” will create a snow ef-
fect, similar to poor TV reception. This ef-
fect can be more annoying than the flicker.

To exit the fast display mode, or any of the
static screen displays, press the N key. This
returns to the normal display of all four
screens at the normal rate. This does not reset
the inverted mode, if it has been enabled.

Press the Escape key to exit DEGAS View
and return to DOS. Any other key press will
restart the program, allowing you to load and
display another picture.

If you do not have a 130XE or expanded-
memory XL machine, you may still use DE-
GAS View. The effects of memory bank
switching will be ignored by the computer,
if it does not support it. The end result will
be a display of one-fourth the original image.
This allows any Atari 8-bit owner to take a
look at DEGAS pictures.

DEGAS View is not an ST emulator, but it
does a pretty fair job of presenting full-screen
Atari ST graphics on an 8-bit macfitne. Piere
are possibilities for DEGAS View enhance-
ments. It could be modified to save any one
page to disk as a simple graphics-mode-8
screen dump. It could be updated to load mul-
tiple 8-bit screens and save them as a com-
posite DEGAS image, allowing you to send

your best 8-bit graphics to ST-owning friends.
If ANALOG receives sufficient reader re-
quests for new DEGAS View features, I will
gladly consider upgrading this program for
a future issue of ANALOG.

Matthew Ratcliff is definitely an Atari “‘old-
timer.”’ He has been writing about Atari com-
puters for as long as we can remember and
recently celebrated his one-hundredth arti-
cle sale. He lives in Missouri.
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LISTING 1: M/L EDITOR DATA

1888 DATA 255,255,2,508,50,50,83,58,155
,8,72,162,96,169,12,157, 408683

1818 paTa 66,3,32,86,228,162,96,169,3,
157,66,3,169,2,157,68,3685

1828 DATA 3,169,58,157,69,3,104,157,75
,3,41,240,73,16,9,12,22

1838 DaTA 157,74,3,32,86,228,96,211,50
,215,50,112,48,79,08,64,2878

1648 DATA 59,51,61,51,79,0,80,161,51,1
56,52,65,211,50,0,8,645

1858 DaTA ©,0,68,49,58,70,73,76,69,78,
65,77,69,46,69,88,303

1868 DATA 84,155,0,68,49,58,42,46,80,7
3,51,155,0,162,8,169,1824

1878 DATA 15,157,216,50,232,224,99,208
,248,162,08,157,62,51,232,224,1428

1886 DATA 99,208,248,169,8,32,6,50,169
,8,141,198,2,162,16,169, 4335

ie9e paTa 12,157,66,3,32,86,228,76,21,
52,168,196,229,231,225,243,2861

1168 DATA 166,214,233,229,247,172,168,
194,249,1608,2605,225,244,178,2168,225, 93
46

1118 DATA 244,172,1608,168,227,169,160,
193,238,225,236,239,231,160, 155,162, 76
79

11268 pATA 6,169,9,157,66,3,169,248,157
,68,3,169,51,157,69,3,3662

1138 DATA 169,37,157,72,3,169,08,157,73
,3,32,86,228,162,0,169,4424

1148 DATA 9,157,66,3,169,185,157,68,3,
169,51,157,69,3,169,255,6987

1158 DATaA 157,72,3,169,0,157,73,3,32,8
6,228,76,121,52,91,82,3159

1168 DATA 69,84,85,82,78,93,32,61,32,7
5,161,161,112,32,160,101,2021

1178 DATA 162,97,117,188,116,32,115,18
4,111,119,118,32,97,98,111,118,4627
1186 DATA 161,46,155,162,0,169,9,157,6
6,3,169,84,157,68,3,169, 4852

1198 paTa 52,157,69,3,169,37,157,72,3,
169,8,157,73,3,32,86, 965

1286 DATA 228,76,188,52,68,114,165,157
,52,152,53,118,1081,32,35,32, 2152

1218 DATA 68,161,163,97,115,32,46,80,7
3,51,32,182,1605,108,1681,115, 2881

1226 DATA 32,97,114,181,32,111,118,32,
63,155,162,8,169,9,157,66,3677

1238 paTa 3,169,154,157,68,3,169,52,15
7,69,%,169,34,157,72,3, 2550

1246 DATA 169,8,157,73,3,32,86,228,162
,8,169,5,157,66,3,169,3896

1258 pATA ©,157,68,3,169,4,157,69,3,16
9,2,157,72,3,169,0,1436

1266 paATA 157,73,3,32,86,228,173,8,4,2
81,155,240,3,141,186,51,6959

1278 DATA 162,16,169,3,157,66,3,169,6,
157,74,3,169,8,157,75,2763

1286 DATA 3,169,185,157,68,3,169,51,15
7,69,3,32,86,228,152,48,4631

1298 DATA 66,162,16,169,5,157,66,3,169
,8,157,68,3,169,4,157,2898

1366 DATA 69,3,169,255,157,72,3,169,0,
157,73,3,32,86,228,152,5373

1318 DATA 48,33,162,0,169,9,157,66,3,1
69,08,157,68,3,169,4,1562

1328 DATA 157,69,3,169,255,157,72,3,16
9,0,157,73,3,32,86,228,4594

1338 paTa 76,35,53,162,16,169,12,157,6
6,3,32,86,228,76,138,53,3671

1340 DATA 71,114,97,112,164,185,99,115
,32,182,105,108,101,32,116,111,4177
1356 DATA 32,108,111,97,100,32,63,155,

162,8,169,9,157,66,3,169,3831

1360 DATA 114,157,68,3,169,53,157,153,
53,148,54,69,3,169,24,157,4146

1378 pATh 72,3,169,0,157,73,3,32,86,22
8,76,201,53,91,82,69,40854

1388 DATh 84,85,82,78,93,32,61,32,82,1
01,115,116,97,114,116,44,3238

1398 DATA 32,116,161,119,32,100,114,10
5,118,181,155,162,0,169,9,157,5553
1488 DATA 66,3,169,171,157,68,3,169,53
,157,69,3,169,30,157,72,4195

1418 pATA 3,169,0,157,73,3,32,86,228,7
6,11,54,68,111,117,98,3016

1428 pATA 188,161,32,91,69,83,67,93,32
,97,110,1680,32,91,82,69,1938

1438 DATA B84,85,82,78,93,32,161,120,16
5,116,115,46,155,162,08,169,5475

1440 DATA 9,157,66,3,169,234,157,68,3,
169,53,157,69,3,169,33,4651

1458 pATA 157,72,3,169,08,157,73,3,32,8
6,228,162,0,169,5,157,4466

14606 DATA 66,3,169,8,157,68,3,169,4,15
7,69,3,169,128,157,72,4502

1478 paTa 3,169,0,157,73,3,32,86,228,1
62,16,169,12,157,66,3,30802

1486 DaTa 32,86,228,173,0,4,201,27,240
,7,201,155,208,64,76,217,9220

1498 pATA 51,169,08,32,6,50,76,125,54,6
8,161,163,97,115,32,86,2109

1568 DATA 165,161,119,32,98,121,32,77,
97,116,42,82,97,116,155,162,5629

1518 DATA ©,169,9,157,66,3,169,183,157
,68,3,169,54,157,69,3,2995

1528 DATA 169,22,157,72,3,169,08,149,54
,144,55,157,73,3,32,86,1975

15308 DATA 228,96,173,0,4,162,0,160,0,1
40,1,50,201,58,240,25,4177

1546 DATA 173,1,4,201,58,240,18,169,68
,141,168,51,173,186,51,141,80895

1558 DATA 169,51,169,58,141,170,51, 168
,3,189,0,4,153,168,51,232,6705

1560 DATA 200,261,155,2460,10,261,46,20
8,240,238,1,50,76,195,54,173,9276

1578 DaATA 1,50,208,30,136,169,46,153,1
68,51,208,169,80,153,168,51, 8423

1580 DATA 260,169,73,153,168,51,200,16
9,51,153,168,51,280,169, 155,153, 1835
1590 DATA 168,51,162,08,169,9,157,66,3,
169,168,157,68,3,169,51,4598

16008 DATA 157,69,3,169,255,157,72,3,16
9,8,157,73,%,32,86,228,4874

1616 DATA 162,16,169,3,157,66,3,169,4,
157,74,3,169,8,157,75,36885

1626 DATA 3,169,168,157,68,3,169,51,15
7,69,3,32,86,228,152,16,4408

1630 DaATa 71,76,87,55,78,105,168,161,3
2,1081,114,114,111,114,44,32,3089

16408 DATA 112,114,161,115,115,32,82,69
,84,85,82,78,155,162,08,169,5067

1658 pATA 9,157,66,3,169,62,157,68,3,1
69,55,157,69,3,169,25,3123

1660 DATA 157,72,3,169,8,157,73,3,32,8
6,228,169,255,2085,252,2, 9804

1670 DATA 240,251,141,252,2,76,217,51,
169,24,32,6,50,169,211,162,7194

1686 DATA 50,164,20,196,20,240,252,145
,55,140,56,141,48,2,142,49,5135

1690 paTA 2,169,0,133,88,169,64,133,89
,169,200,141,0,56,162,16,5297

17606 DATA 169,7,157,66,3,169,51,157,68
,3,169,50,157,69,3,169,4117

1716 paTA 34,157,72,3,169,0,157,73,3,3
2,86,228,152,16,608,162,4535
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1726 DaThA 16,169,12,157,66,3,32,86,228
,169,06,32,6,50,76,226,3658

173@ paTha 55,76,79,65,68,32,69,82,82,7
9,82,155,162,6,169,9,3180

1748 DpATA 157,66,3,169,215,157,68,3,16
9,55,157,69,3,169,11,157,4939

17506 pATA 72,3,169,0,157,73,3,32,86,22
8,96,165,88,133,224,165,8931

17606 pPATA 89,133,225,169,106,141,138,2,
169,0,141,197,2,169,4,141,5588

1776 paATA 200,2,162,16,169,7,157,66,3,
169,51,157,68,3,169,56,3461

i786 pATA 157,69,3,169,160,157,72,3,16
9,06,157,73,3,32,86,228,4%579

1796 pATA 152,16,71,162,241,142,1,211,
169,0,32,6,56,162,16,169,439%4

isee paTA 12,157,66,3,32,86,228,76,97,
56,70,165,1068,101,32,165,3657

1816 DATA 116,112,117,116,32,161,114,1
14,111,114,155,162,08,169,9,157,6236
i8ze DATA 66,3,169,86,157,68,3,169,56,
157,69,3,169,17,157,72,4896

1836 pATA I,169,0,157,73,3,32,86,228,9
6,162,6,189,51,50,168,5369

1840 pAThA 4,24,42,38,226,42,38,141,56,
136,57,227,136,208,247,24,8930

1856 paTh 166,4,189,131,50,42,38,228,4
z2,38,22%,136,208,247,232,189,3276

1868 pPaTaA 51,50,160,4,24,42,38,226,42,

i 3
CLSN Pascal

for the Atari 130XE

o Editor and compiler are
all in one complete,
integrated programming
environment - No program
swapping

o Compiles at 1000 lines per
minute

o0 Generates 6502 machine
code, not pseudo code

o Programs can be compiled
and run from memory, or
stored to disk and run on
their own

o Arrays, records, files,
and sets are all supported

o Recursion and dynamic
memory allocation are
supported

o Interface to machine
language subroutines

o 48k of code, 48k of
dynamic memory, and a 16k
stack are available

o Demonstration programs
included

To order, send $39.95 to:
CLSN Software
10 Arlington Place
Kearny, NJ 07032

NJ residents, add 6% sales tax, Canadian

residents add $5.00 shipping and handling
. J

CIRCLE #107 ON READER SERVICE CARD.

38,227,136,208,247,160,4,8466

ig7e paTA 24,189,131,50,16,38,228,16,3
8,229,136,208,247,134,238,162,2572
igse pATA 193,142,1,211,165,226,145,22
4,162,241,142,1,211,145,224,162,4359
1898 paTa 197,142,1,211,165,227,145,22
4,162,201,142,1,211,165,228,145,4847
1988 DATA 224,162,2085,142,1,211,165,22
9,145,224,230,224,2088,2,230,225,6434
i%i6 pATA 166,230,232,224,80,248,3,76,
138,56,206,0,50,240,18,173,7641

i%ze paTh 0,50,201,1006,2688,8,169,6,133
;224,169,80,133,225,76,24,7353

1538 DATA 56,162,16,169,12,157,66,3,32
,86,228,162,193,160,48,165,8231

1548 pATA 20,197,20,248,252,142,1,211,
1409,212,50,232,232,232,232,224,7223
1956 pATA 261,208,2,160,64,173,252,2,2
81,255,208,6,224,209,240,219,6012

1568 DaTh 208,221,162,241,142,1,211,16
2,64,169,12,157,66,3,32,86,4587

1378 paATh 228,162,64,169,3,157,66,3,16
9,4,157,74,3,169,6,157,3926

1586 paTa ?75,3,76,166,57,75,58,06,169,1
83,157,68,3,169,57,157,4720

1%%8 paTa 69,3,32,86,228,152,16,13,162
,64,169,12,157,66,3,32,2396

28688 DAThA 86,228,76,217,51,162,64,137,
57,132,58,169,7,157,66,3,4235

2816 DpATA 169,0,157,68,3,169,4,157,69,
3,169,1,157,72,3,169,3555

2828 DATA 8,157,73,3,32,86,228,173,0,4
+,201,32,2088,3,76,90,4182

2838 DaTa 56,201,72,208,3,76,107,58,20
1,768,208,3,76,29,57,201,5600

2848 DATA 70,208,3,76,181,58,201,83,260
8,3,76,144,58,201,49,208,8260

28568 DATA 4,162,19%,208,22,201,506,2068,
4,162,15%7,208,14,201,51,208,527

2068 DATA 4,162,201,208,6,2081,52,208,2
8,162,285,142,1,211,162,255,2323

2078 DATA 236,252,2,240,251,162,241,14
2,1,211,76,135,57,2061,27,268,689

2888 DaTh 75,162,64,169,12,157,66,3,32
,86,228,76,46,58,68,101,3452

2898 DATA 183,97,115,32,86,165,1081,119
232,98,121,32,77,97,116,42,3333

2186 DATA 82,97,116,44,32,468,99,41,32,
65,1108,97,108,111,163,155,4616

2iie DaATA 162,0,169,9,157,66,3,169,12,
157,68,3,169,58,157,69,4299

2128 DATA 3,169,34,157,72,3,169,08,157,
73,3,32,86,228,96,162,5654

2138 DATA 64,169,12,157,66,3,32,86,228
2 ?76,217,51,173,198,2,72,6470

2148 DATA 173,197,2,141,198,2,184,141,
1%7,2,76,29,57,162,193,165, 7656

2158 DATA 20,197,20,2408,252,142,1,211,
162,261,165,20,197,20,2408,252,3387
2166 DATA 142,1,211,174,252,2,224,133,
58,215,58,255,240,227,162,241,64%1
2178 DATA 142,1,211,76,135,57,162,197,
165,20,197,20,240,252,142,1,9864

2188 DATA 211,162,205,165,20,197,208,24
8,252,142,1,211,174,252,2,224,2967
2198 DATA 255,240,227,162,241,142,1,21
1,76,135,57,169,255,162,193,142,3445
2288 DATA 1,211,162,197,142,1,211,162,
2681,142,1,211,162,2685,142,1,280

2218 DATA 211,285,252,2,240,231,162,24
1,142,1,211,76,135,57,226,2,9739

2228 DATA 227,2,195,51,0,0,0,0,0,0,0,0
:8,08,08,0,3240
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LISTING 2: ASSEMBLY

i8

20 * DEGAS VIEW *
38 ¥ by Matthew J.W. Ratcliff
40 * *
50 * Copyright 1989 *
68 * BY ANALOG COMPUTING *
78

80 *

1686 *SAVEHD:DEGASVUF .M65
1818 *AS5M,H-,HD:DEGASVUF.COM

10820 * Degas ¥FULL* View, by Mat*Rat
1636 *

1646 * This program will load a degas
1656 ¥ high resolution, .PI3 format
1666 * picture file and display 1/4
16706 * of it on 4 different pages

1886 ¥ of 13IBXE (or compatible upgrade
16898 * upgrade KL), in Graphics mode 8
11686 %* The software will then FLIP thr
ough

1116 ¥ them as fast as possible. Other
1128 ¥ keyboard control options are
1138 * as follows:

1140 *

1158 * -- Key coMmmands --

1160 * - Display 1/4 of graphic, ist
page

1178 % 2 - second page

third page
- fourth page
- full display speed, not rea

[™
[
=]
L]
*
M&EWN
I

1216 ¥ H - show half image, alternate
screens 1 & 3, 30 Hertz

1228 ¥ S - show half image, alternate

screens 2 & 4, I8 Hertz

1238 * N - Normal display, show all 4
screens, 15 hertz

12409 * SPACE - Invert display, show at
normal speed

1250 * screen will stay invert
ed, until inverted again

1260 ¥ RETURN - Exit to main menu for

another picture selection

1270 ¥ ESCAPE - EXit program

1280 *

1298 ¥ At filename input prompt, press
ESC twice, then return

1366 ¥ to exit from there

1316 *

1328 % >>>BEWAREL{{ Don't expect to r
un

1330 ¥ this with SpartaD05S X Cartridge
1346 ¥ SDX likes all those RAM banks.
1356 ¥ Go mucking about with them and
1366 ¥ you are going to CRASH dude!
1370 % Important addresses for

13860 *

loader program:

1396 ESCAPE 27

1480 SCREEN = SE@

1410 * Byte splitting registers

1428 SHIFTL = $SE2
1438 SHIFT2 = $E3
1440 SHIFT3I = $SE4
1456 SHIFT4 = SES

14680 SAVEX = $E6

14780 BANKSCR = $48080 ;16K IS ADDR
1480 BANKSCRL = $5008

14986 SCAN1 = 99

1586 SCANZ = 99

1516 ¥ Page bank select values
1526 PAGEL = 193

15386 PAGEZ = 193+4

1540 PAGE3I = 193+8

1550 PAGE4 = 193+12

1568 MAIN = 241

1576 * Bank select register
1580 BANKSEL = 540617

1530 BLANK4 = 48

1606 BLANKS = 64

1618 .ORG $3268

1626 LINECOUNT .BYTE @

1630 EXFLG .BYTE ©

1646 .0PT 0BJ

1658 ¥ Mat*¥Rat's customized system equ
ates

1660 +INCLUDE #D:SYSEQU.M65

1678 ¥ Mac/65's I0 Macros library
1686 +INCLUDE #D:IOMAC.LIB

1696 ¥ Mat*Rat's Graphics routine
1760 +INCLUDE #D:GRAPHICS.M65
1716 ¥ 2 line graphic buffer

1726 BUF160 .DS 160

1736 ¥ Custom display list work area
1746 DISPLAY .BYTE 112,48,79

1758 +WORD BANKSCR

1768 DLA .DS SCAN1 ; 15'S GO HERE
1770 +BYTE 79 ; SKIP 4K BOLNDAR
Y

1786 +HORD BANKSCR1

1796 DLB .DS SCAN2 ; ANOTHER 164 MOD
E 8 LINES

1866 «BYTE 65
1810 «HORD DISPLAY
i828 .BYTE ©,0,0,0

1830 * Working filename for parsing
1846 FILEN .BYTE "Di:FILENAME.EXT', 155
3]

ks

1856 * Default directory spec

1868 FILSPEC .BYTE '"D1:%.PI3",155,0
1876 ¥ Initialize custom, 280 line
18806 * graphics mode 8 display

1896 * list for starters

1966 INIZ LDX He ; Setup display 1
ist

1918 LDA ##1S5
1928 INIZ1 STaA DLA,X
1938 INX

1946 CPX HSCANL
1956 BNE INIZi
1968 LDX Ho

1976 INIZ2 STaA DLB,X
1986 INX

i199%a CPX #HS5CANZ
20008 BNE INIZ2

2016 ¥ Clear screen, show title
2828 ¥ and Start DEGAS VIEW program
20638 START

2040 GRAPHICS @
2050 LDa #o
20660 5Ta 716

2076 * Get drive number first
2086 * or accept default displayed
2098 ¥ by pressing return only

2160 CLOSE 1

2116 PRINT 6, "I T

t¥Rat, (c) Analog QI

2126 PRINT @,FILSPEC

2130 PRINT ©,"[RETURNI = Keep de
fault shown above."

2140 PRINT ©,"Drive # Degas .PI3
files are on ?"

2150 INPUT @,FILENAME,2

2160 LDA FILENAME

2176 CHMP #1155

2180 BEQ NONEWDR

2196 STA FILSPEC+1

220606 ¥ Open a directory listing
2210 ¥ and display it

22206 NONEWDR OPEN 1,6,0,FILSPEC
2236 TYA

2240 BMI NOFILE

2250 NEXKTFILE INPUT 1,FILENAME
2260 TYA

2270 BMI NOFILE

22860 PRINT O,FILENAME
2290 JMP NEXTFILE

2300 Request filename to view

9
2320
2330
DoS
2340 ¥ Or type filename (no drive or e
Xt reqd) to load

23568 NOFILE

the user to change drive spec

3*

2316 ¥ [RETURN]1 only restarts, allowin
3*
¥ ESCAPE will exit the program to

2366 CLOSE 1

2370 PRINT @,"Graphics file to 1
oad 2"

2386 PRINT 0,'"[RETURN] = Restart
, hew drive"

23986 PRINT @,'Double [ESC]1 and [
RETURN] exits."

2400 INPUT ©,FILENAME, 128

2416 CLOSE 1

2420 LDA FILENAME

2436 CHMP BESCAPE

JULY A.NL.A.L.O.G. Computing
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2440 BEQ ESCERIT

2450 CMP #1155

2460 BNE GETFILE

2470 JMP START

24868 ESCEXIT GRAPHICS @

24956 PRINT 8,'"Degas View by Mat*
Rat"

2560 RTS

25108 %* Parse the filename

2520 ¥ If no drive letter or number
2530 ¥* prefixed, insert those

2540 ¥ If no extender, paste on .PI3
2558 GETFILE LDA FILENAME

2560 LDX #o

25760 LDY #0 ; EXTENDER FOLND
FLAG

2580 STY EXFLG

25986 CMP #8':

2600 BEQ GETF1

2610 LDA FILENAME+1

2620 CMP #1':

2636 BEQ GETF1

2640 Lba #'D

2650 5ThA FILEN

2660 LDA FILSPEC+H1

26760 5TA FILEN+1

2680 LDbA #':

2690 5TA FILEN+2

2700 LDY #3

2710 * If a '.' is in the filename

2720 ¥ don't mess with the extender
2730 GETF1 LDA FILENAME,X

2746 5TA FILEN,Y
2756 INX

2760 INY

2778 CMP #15%5
2780 BEQ GETF2
27960 CMP 18',
28060 BNE GETF1
2810 INC EXFLG
2820 JMP GETF1
2830 GETF2 LDA EXFLG
2840 BNE GETF3
2850 DEY

2860 Lba B'.
2876 5TA FILEN,Y
2886 INY

28960 LDA B'P
2960 5TA FILEN,Y
2916 INY

29260 LDA #'I
2936 5TA FILEN,Y
2940 INY

2956 LDa #'3I
2960 5TA FILEN,Y
2970 INY

2980 LDA #1555
23986 5TA FILEN,Y
380868 GETFI PRINT O,FILEN
3016 OPEN 1,4,0,FILEN
3020 TYA

3836 BPL LOADIT

3040 * Bad filename or drive?
3850 * Restart the program

3060 PRINT @,'"File error, press
RETURN"

3878 LDA #255

3886 HOLD CMP CH

30898 BEQ HOLD

3160 5TA CH

I110 JMP START

3126 LOADIT

3130 ¥ Let 05 setup the GRAPHICS 24
31406 ¥ originally, to get all system
3150 ¥ variables set properly

3160 * Then point to custom display
3170 ¥ list and memory.

3180 GRAPHICS 24

3196 LDA # {PISPLAY

3200 LDX 8 >DISPLAY

3218 LDY JIFFY

3220 LOADITL CPY JIFFY

3230 BEQ LOADITL

3240 5ThA 5606

3258 STX 561

3260 LDA 1 {BANKSCR

3270 5TA SAVMSC

3280 LDA # >BANKSCR

3298 5TA SAUMSC+1

3300 LDA #SCANL+SCANZ+2

3310 S5TA LINECOLNT

3320 ¥ Forget the 3I4 byte Degas header

3330 BGET 1,BUF166,34 ; Get and
forget header

3340 TYA

3350 BPL CNTNLU

3360 CLOSE .1

3376 GRAPHICS @

3380 PRINT 6,"L0AD ERROR"

3390 RTS

3408 ¥ Setup screen RAM pointers

3416 CNTNU

3420 LDA SAUMSC

3436 5TA SCREEN

3440 LDA SAUMSC+1

3450 5TA SCREEN+1

3460 LDA Bi6

3470 5Ta 710

3480 LDA HO

3490 5TA 769

3500 LDA 84

3510 5Ta 712

3520 ¥ Get next 2 screen lines of pict
ure data

3538 GLINE BGET 1,BUF1668,1668 ; Read
a line

3540 TYA

3550 BPL GLINEZ2

3560 GLINEL LDX HMAIN

3570 S5TH BANKSEL

35806 GRAPHICS @

3590 CLOSE' ™ 1

3600 PRINT O0,"File input error"
36160 RTS

3620 GLINEZ LDX 0 ; Buffer index

3630

¥ SHIFT1 will hold even pixels fo

r even lines

36460

¥ SHIFTZ will hold odd pixels for

even lines

3650
3660
3670
3680
3696
3700
3710
3720
3736
3740
3750
37660

GLINE3I LDA BUF160,X
LDY %4
cLC
GLINE4 ROL A
ROL SHIFT1
ROL A
ROL SHIFT2
DEY
BNE GLINE4
CLC
LDY #H4
¥ SHIFTI will hold even pixels fo

r odd lines

3770
odd
37860
37%6
3sae
3810
3820
3830
3840
3850
3g60
3870
Ig80
3890
3960
3%10
3926
39308
3946
3958
3968
3970
3986
39298
4000
4010
4020
4030
40846
48560
40860
40870
4080
40890
41606
e
4116
4120
4130
4140
4156

¥ SHIFT4 will hold odd pixels for
lines
LDA BUF160+806,X
GLINE4A ROL A
ROL SHIFT3
ROL A
ROL SHIFT4
DEY
BNE GLINE4A
INX
LDA BUF160,X
LDY 34
cLC
GLINES ROL A
ROL SHIFT1
ROL A
ROL SHIFT2
DEY
BNE GLINES
LDY 84
cLC
LDA BUF166+80,X
GLINESA ASL A
ROL SHIFTZ
ASL A
ROL SHIFT4
DEY
BNE GLINESA
STX SAVEX
LDX HPAGEL
Stuff pixel data in PAGE1 bank
and main bank. Use PAGEL1,2,3,4
for computational convenience
Shove copy of PAGEL in MAIN
50 display doesn't flash garbag

during keyboard inputs.
Stuff appropriate shift bytes

into proper pages, as enabled.
STH BANKSEL

¥k KKK K K K X
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4160
4170
4180
41986
4200
4218
4228
42360
4240
4250
4260
4270
4286
4290
4308
4316
4328
4330
4348
4350
4360
4376
4386
4396
4400
4410
4420
4430
4440
4450
44606
44706
4480
4490
4500
4516
4520
4536
4540
4550
4560
4576
4580
s
4598
4600
al
4610
4620
ated,
4630
me
4640
d
4650
4660
4670
4680
4690
4700
47160
4720
4738
4740
47580
4760
47786
4786
479%06
4800
4816
4826
4836
4840
4856
4860
4876
4880
4890
1
4900
4316
4920
4936
4946
1 on
4950
4966
4970
4986
reens

LDA SHIFTAL

STA (SCREEN),Y

LDX #MAIN

S5TH BANKSEL

5TA (SCREEN),Y

LDX H##PAGEZ2

S5TX BANKSEL

LDA SHIFT2

5TA (SCREEN),Y

LDX HPAGEI

ST BANKSEL

LDA SHIFT3I

5TA (SCREEN),Y

LDH HPAGE4

STX BANKSEL

LDA SHIFT4

5TA (SCREEN),Y

INC SCREEN

BNE CHKDN

INC SCREEN+1
%* Restore buffer index and check
* if done reading picture file,
CHKDN LDX SAVEX

INK

CPX #8606

BEQ UPDLINE

JMP GLINEZ
UPDLINE

DEC LINECOUNT

BEQ SHOIT®

LDA LINECOUNT

CMP #1160

BNE JMGL

LDA 8 {BANKSCR1

5TA SCREEN

LDA # >BANKSCRL

5TA SCREEN+1
JHMGL

JMP GLINE

Display routine
Enable respective banks
S5tick BLANK4 lines command in
display list for even line page

and BLANKS for odd line pages
This is done to minimixe vertic

jitter during page flipping.
Horizontal jitter is not elimin

however, as it would require so
extra fancy bit shifting at loa

time. Not fun.

XK K Ok KK KK KK KK

SHOIT® CLOSE 1
SHOIT LDX HPAGE1L
LDY #BLANKA4
SHOITiA LDA JIFFY
SHOITL CMP JIFFY
BEQ SHOIT1
STX BANKSEL
S5TY DISPLAY+1
INX
INX
INX
INX
CPX HPAGE3I
BNE SHOITZ2
LDY HBLANKS
SHOITZ LDA CH
CMP #8255
BNE SHOIT3
CPX HPAGE4+4
BEQ SHOIT
BNE SHOITiA
¥ Always re-enable MAIN bank
* before exiting any display loop

SHOITI LDX HMAIN
S5TX BANKSEL
#* Process key command
¥ ESCAPE - Exit to dos
* 1 - Display static screen, page
ly
% 2 - Display page 2
%* 3 - pisplay page 3
¥ 4 - Display page 4
¥ H - Show half of image, flip sc

4998
5668
reens
5016
5620

bit
5638
hrow
5040
)

* 1 & 3 at I8 hertz

¥ 5 - Show half of image, flip scC
* 2 & 4 at 38 hertz

¥ F - Fastest display possible, a
* useless, but easy enuf to t
in

#* N - Normal display (SHOIT above

5056 % SPACE - Invert displays, swap ¢
olor registers, simple

56608 ¥

50678 ¥ Any other key loops back to S5TaA
RT

5686 HOLDIT CLOSE 4

5698 OPEN 4,4,08,"K:"

51686 TYA

5116 BPL HOLDNOMW

51286 CLOSE 4

5138 JMP START

5146 HOLDNOW BGET 4,FILENAME,1
5158 LDA FILENAME

51668 * SPACE - Invert display?
5178 CMP 132 ; SPACE?
5186 BNE CKSCL

5196 JMP INVERT

5200 % (H)alf display, 1&3 ?
5216 CKSCL CHP #28'H

5226 BNE CKSNRM

5236 JMP SHOHALF

5240 ¥ (N)ormal display, 4 pages?
5256 CKSNRM CMP #'N

52606 BNE CKSFAST

5270 JMP SHOIT

5288 ¥ (F)astest possible flipping?
5298 CKSFAST CMP #'F

53008 BNE CKSCS

5316 JMP FASTEST

5328 CKSCS

5330 ¥ (S)how half, pages 2&47?
5348 CMP #'S

5356 BNE CK1

53606 JMP SHOSECHAF

5370 ¥ (1)-show screen 1 only?
5386 CK1 CMP 8#'1

5396 BNE CK2

5400 LDX HPAGE1L

5410 BNE SVPG

5420 ¥ (2)-show screen 2 only?
5438 CKZ CMP #8'2

5440 BNE CK3

54506 LDX HPAGEZ

5460 BNE SVPG

5470 %* (I)-show screen I only?
5486 CKI CMP #'3I

5490 BNE CK4

5500 LDX HPAGE3

5516 BNE SVPG

5526 ¥ (4)-show screen 4 only?
5536 CK4 CMP #1'4

5540 BNE CKESC

5550 LDX HPAGE4

5568 SUPG STK BANKSEL

5570 LDX ##255

5586 SUPG1 CPX CH

5596 BEQ SVPG1

5600 LDX HMAIN

5618 STK BANKSEL

5628 JMP HOLDNOMW

5638 ¥ (ESCAPE) from the program?
5648 CKESC CMP BESCAPE

5656 BNE RESTART

56606 CLOSE 4

5676 PRINT ©,'Degas View by Mat¥
Rat, (c) Analog"

5688 RTS

5698 RESTART CLOSE 4

57680 JMP START

5716 ¥ INVERT routine - swap color
5728 ¥ registers 769 & 7ie

5736 INVERT LDA 7180

57406 PHA

5756 LDA 789

5760 STA 7186

5778 PLA

57886 5Ta 769

5798 JMP SHOIT

58008 ¥ Show (H)alf, pages ! & 3
5816 SHOHALF LDX HPAGE1L

5820 LDA JIFFY

continued on page 65
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XVALS DARK CIIAMIZRS AIRBALL SUMMER GAMES
CROSSBOW (XE gun) CRIME BUSTERS (XE gun)
ONE ON ONE KARATEKA
CHOPLIFTER AIRBALL

COLOR PRINTER . 1200XL 64K COMPUTER 8Bit I/O Cable . $4.98

y 850 Interface
1 020 PLOTTER | |weacuay $49 o | [senat paralin $79:98

[BASIC TUTOR
e 1 Roll Paper o || BASICTUIOR S4 98

?Ozrrfgfltes;tvsuh: $1 4 98 1027 PRINTER === 810 DRNES&M%:A

Brand New
" $ .89 (Black)

> ; ; i
* Power Supply & Cable % Direct: Conneat $ ; 9 - 5.25" DISKS 20 CENTS EA.*

e Letter Quality QTY. PRICE

EXTRA PEN SETS

Brand New

$3.98 (Color) | __ Brand I 108 $1.00
: 100 .... $29.95
ATTN. DEALERS 10 50 DISK DRIVE | O (korcren
PAC-MAN 69 $ 1;@.9  cosxe . 99.95
Case Of 120 ® 0 T, & = l
P 1695 PRINTER 800 BOARDS DOS 2.5 w/manual .. $4.98

¢ 80 Column

w/I’AC-MAN$69.95 :?::u“li‘ﬁimr$ 98

e Mother e CPU YourcHoICE }1010 Tape drive ...... $29.
110" Joystick ext. ...... $ .99
e Power i ROM $8'98 2 Trackbyal] $9.95

Reconditioned ¢|Directi Conncet Rcmndmonr

CARTRIDGES FOR 800, XL, XE

BASIC CARTRIDGE ............... $4.95 CHICKEN $8.98 MARIO BROS. .....cccooveniinninnnn $19.98  STAR RAIDERS Il .....ccooeeiiiiiinnnn, $19.98
BASIC TUTOR (4 BOOKS) CLAIM JUMPER $8.98 DONKEY KONG JR. ... $19.98  DAVID'S MIDNIGHT MAGIC ....... $19.98
TURMOIL ..o DELTA DRAWING ... .. $8.98 JUNGLE HUNT .... .. $19.98 .. $19.98
PAC-MAN (no box) .... HEY DIDDLE DIDDLE .... $8.98 MOON PATROL .... ... $19.98  KARATEKA ... $19.98
DONKEY KONG (no box) ....... SLIME (400/800) .... s BATTLEZONE ... .. $19.98 CHOPLIFTER $19.98
GORF (400,800) ALPHABET ZOO FOOD FIGHT . .. $19.98 GATO .......... . $24.98
DEMON ATTACK (400,800). . HARDBALL .... $19.98 ACE OF ACES $24.98
DELUXE INVADERS . ADVENTURE CRFAI‘OR $8.98 FIGHT NIGHT .. $19.98 LODE RUNNER .. .. $24.98
JOURNEY TO THE PL./\NFTS $4.95 SKY WRITER . = $MA95 ONE ON ONE BASKETBALL .. $19.98 BARNYARD BLASTER (XE gun) .. $24.98

MATH ENCOUNTER .. FOOTBALL .... $14.95 DESERT FALCON .. 819.98 DARK CHAMBERS ... ... $29.98
DANCE FANTASY ... DEFENDER ... $14.95 NECROMANCER ........ $19:98! AIRBALL .i..v.cuvseiies ... $29.98
LOGIC LEVELS ... ROBOTRON .. $19.98 RESCUE ON FRACTALUS ...... $19.98 SUMMER GAMES . ... $29.98
MEMORY MANOR .. TENNIS ......... .. $19.98 BALLBLAZER $19.98 CROSSBOW (XE gun) .. . $29.98

LINKING LOGIC BLUE MAX .

$19.98 CRIME BUSTERS (XE gun) ........ $29.98

DAVID'S MIDNIGIHT MAGIC ........... $4.98 CREOSSCHECK 7 sviasisisssissitsmmisvnes SPIDERMANLL S oot caiitinsisss savases ionsines $4.98
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continued from page 17
of 0-65535 are allowed.

Input mode toggle (I): This command tog-
gles the INP flag between hex string and
character-string modes.

Set SRC drive (0): Pressing this key in-
creases the source-drive number. The pro-
gram supports Drives 1-8.

Set DST drive (D): This command in-
creases the destination drive by 1. You have
access to all eight drives here also.

Redraw screen (Control-Clear): This
forces DM to redraw the screen from scratch
and removes any markers that are left behind
from a search.

Print screen (Control-P): Pressing this key
will perform a character dump of the screen
to any printer. All offensive control charac-
ters and the like are removed from the out-
put. Use this to produce a hard copy of a
sector’s data.

The Escape key may be used at any time
to abort any function. The “less than” and
“greater than” keys (“ <” and “>") are used
to change the screen hue and luminance,
respectively.

Disassembler

The disassembler converts a binary file to
assembly language source code. This code
can be viewed on the screen (pressing the
space bar pauses the output), dumped to a
printer or saved as a disk file. Actually the
disk file is in LIST format so it can be load-
ed into a word processor or entered into an
assembler like MAC/65. To enter the result-
ing file into MAC/65 use: ENTER #
D:FILENAME,A.

The “,A” adds line numbers to the source
code. The code that is generated always has
the same format:

MNEMONIC OPERAND ADDR B1i B2 B3I

An example would be:

LDA $4583,X ; $3I800 BD 03 45
The data on the left is the generated code.
The “;”” marks the beginning of the comment
field. ADDR is the memory location where
LDA $4503,X would be assembled. Bl, B2
and B3 are the hexadecimal values for the as-
sembly opcode and the operand. When DM
encounters data that isn’t assembly code it
writes it out as ‘“.BYTE $hh.” The headers
for each segment of a file are displayed as:

¥ = 530888 ;END = $3I6FE

Disassembly does continue across sector
JULY A.NLA.L.O.G. Computing

boundaries, but does not cross segments of

code. So one segment might end as:

LbA #5986 ;54823 a9 96

.BYTE $2z8 ;%4025 28

* =54826 END = 54118

.BYTE 542 ;540826 42

BYTE $3f ;54027 30

5ThA $5E12z ;54828 8D 12 SE
etc.

The series of bytes—$20, $42 and $3A—
quite probably make the instruction JSR
$3A42.

To begin disassembly, you must first set
several parameters. You are reprompted if you
type in an improper value; no error message
appears.

All input requires using the Return key to
finalize it. Escape aborts at any time.

You must first select the type of the disas-
sembly, file (F) or disk (D). Pick the desti-
nation device which can be E (screen), P
(printer) or D (disk file). If you choose D you
must type in a complete file name as in:
Dn:filename.ext.

Even for Drive 1 you must type D1:. The
extension, of course, is optional. If the file
is not a binary file, an error message will be
given. Next choose whether you want labels.
The labels are those which most assembly
language programmers use. They follow
closely those given in the technical manual
and/or Compute!’s Mapping the Atari.

If you chose to disassemble files, type in
a complete filename as your source file. The
program takes control unless you press Es-
cape to abort. If you are sending the code to
a disk file or the printer, keep in mind that
the output is kept in a large buffer. Conse-
quently, there will be no printing or disk ac-
cess until the buffer is full or you terminate
the operation by pressing Escape. If the code
is to be sent to disk, you will be asked to in-
sert a destination disk when the buffer is full.
Since the output code will be much larger
than the object code, make sure you use a
disk that is nearly empty. As you have seen,
three bytes of data will become 26 bytes of
source code!

If you selected disk disassembly (D), you
must specify a source-drive number, densi-
ty, starting-sector number, and the number
of sectors to read. You cannot start at the last
sector (2DO0 for single and $410 for double
density). Start at one less (2CF or $40F) and
specify 2 as the number of sectors to disas-
semble. Then you must select an offset into
the first sector (0-7F). For example, a boot
sector does not have assembly code in the
first six bytes. The real code begins at Byte

6 (bytes are numbered starting at 0!). 6 would
be the offset. Specify an origin address (for
example $706 for a boot sector). The data
does not get put there—the address is just
used for reference.

We must digress for a moment to explain
the next option. Commercial boot disks
generally use $80 bytes per sector, and the
sectors are laid out sequentially on the disk.
Sectors that are part of a file are not neces-
sarily sequential. Each sector has a link to
the next sector in the file. So Sector 123 may
point to Sector 150. Therefore, when disas-
sembling boot disks, type in 80 at the
BYT/SEC prompt. But if you are disassem-
bling a file or part of a file use 7D.

When disassembling part of a file you can
find where the file begins by looking at the
directory, sectors $169-$16F. Each entry is 16
bytes long. The first byte is a flag byte con-
cerning the condition of the file, whether it
is locked, deleted, etc. The next two bytes
give the number of sectors in the file, while
Bytes 3 and 4 have the starting-sector num-
ber. (The number of sectors and starting-
sector number are stored in LO/HI format,
so to calculate the starting sector take Byte
3 plus 256 times Byte 4.) With the editor,
read the starting sector and use the trace func-
tion to follow the file around the disk. When
you have found what you want, switch to the
dissembler.

Warning!

If you are sending output to disk, you will
need a separate diskette for this output. This
is particularly true on any boot disk. Writ-
ing data to that disk would probably destroy
programs stored there. Please put write pro-
tect tabs on the source disk, and always use
a separate disk for output.

A final note: The input routine is very
smart. If you are asked to supply a number,
only legal hexadecimal digits are allowed to
be typed, otherwise almost anything goes.

We hope that you can find a good use for
this program, it is not a full-blown file edi-
tor (if you want an incredible DOS 2.0 file
editor, contact me on DELPHI—my member-
name is BBKBRYAN), but it should provide
you with the means to get a peek at those
nasty machine-language games you have or
fix the dreaded Error 164 (file number mis-
match)! Well, so long and happy hacking.

Bryan and Barry are currently taking a
break, partly so they have time to play with
their new STs and partly so they can solve Sta-
tionfall and thus save the universe.
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LISTING 1: M/L EDITOR DATA

1880 DATA 255,255,0,48,212,79,76,96,69
,112,112,112,112,112,112,112,5604

ig10 DATA 112,112,70,46,50,112,66,90,4
8,2,112,6,32,6,32,6,6676

1020 DATA 65,3,48,112,112,112,76,86,50
,6,64,66,408,40,2,2,7241

ie3e paTh 2,2,2,2,2,2,2,65,29,48,112,1
12,112,76,86,50,9449

1040 DATA 32,66,238,48,32,0,66,0,40,2,
2,2,2,2,2,2,3250

1050 DATA 2,2,2,2,2:2,2:2+2:2+2,2,2,65
,52,48,3690

10606 DATA 128,128,128,226,249,154,128,
162,225,242,242,249,128,171,239,236, 86
87

1070 DATA 226,229,128,225,238,228,128,
162,242,249,225,238,128,179,227,232,90
74

1080 DATA 225,246,240,229,236,128,128,
128,128,128,176,242,239,228,245,227,81
67

1690 DATA 229,228,128,230,239,242,154,
128,161,142,174,142,161,142,172,142,32
48

1180 DATA 175,142,167,142,128,163,239,
237,240,245,244,233,238,231,128,128,82
81

1116 DATA 239,240,244,233,239,238,0,0,
108,105,115,167,0,101,1686,165,5209
1126 DATA 116,111,114,0,243,229,236,22
9,227,244,0,08,100,1085,115,97, 8463

1138 DATA 115,115,161,169,98,1688,161,1
14,08,243,244,225,242,244,0,0,9347

1148 DATA 161,128,165,116,0,0,0,0,0,0,
8,0,128,128,128,173,404

1158 DATA 174,165,128,128,175,246,229,
242,225,238,228,128,128,128,128,128,42
77

1160 DATA 128,128,128,128,128,161,164,
164,178,128,162,145,128,162,146,128,18
80

1176 DATA 162,147,128,128,68,185,115,9
7,32,84,121,112,101,32,91,760,3122

1186 DATA 47,68,93,0,68,101,115,116,39
,110,32,91,69,47,80,47,723

1196 DATA 68,118,93,0,32,32,32,76,97,9
8,181,168,115,32,91,89,1933

1260 DATA 47,78,93,0,32,32,32,32,83,11
1,117,114,99,101,32,70,1327

1218 DATA 165,168,161,8,83,114,99,32,6
8,114,105,118,101,32,91,49,2115

1228 DATA 45,56,93,08,32,32,68,161,118,
115,1685,116,121,32,91,49,2149

1238 DATA 45,58,93,8,32,83,161,99,116,
111,114,32,91,49,45,50, 947

1248 DATA 68,48,93,0,32,32,32,35,32,11
1,102,32,83,161,99,116,1277

1250 DATA 111,114,115,8,32,32,79,182,1
82,115,161,116,32,91,48,45, 1356

1268 DATA 55,78,93,0,79,114,105,103,10
5,118,32,91,48,45,70,70,1285

1270 DATA 70,70,93,0,66,121,116,47,83,
101,99,32,91,55,68,47,958

1288 DATA 56,48,93,8,112,112,16,78,66,
50,16,66,208,59,66,08,93

1290 DATA 40,2,2,2,2,2,2,2,2,2,2,2,2,2
+2,2,1680

1386 DATA 16,1,222,49,66,126,50,0,2,48
,66,0,45,16,66,128,8687

1316 DATA 42,32,66,1908,51,65,190,49,66
,206,50,0,2,2,2,2,8861

1328 DATA 2,65,190,49,0,408,80,1260,160,
260,240,24,64,104,144,184,7738

1330 DATA 224,8,48,88,128,168,208,248,
32,72,112,152,40,40,40,40, 3538

1346 DATA 46,40,40,41,41,41,41,41,41,4
2,42,42,42,42,42,42,7001

13568 DATA 43,43,43,43,160,1685,115,167,
8,189,97,115,116,1081,114,08,2748

1368 DATA 72,99,73,0,81,89,88,89,0,0,8
,8,1008,1085,115,167,323

1378 pATA ©0,0,161,160,1685,116,111,114,
6,0,0,0,0,1008,1685,115,9798

1388 pATA 167,0,0,160,165,115,97,115,1
i5,181,109,98,108,1081,114,06,36493

1398 pATh ©,0,0,8,0,1080,97,116,97,08,18
i,118,116,114,121,0,1826

i488 DATA ©,0,0,0,128,179,165,163,154,
i28,128,128,128,128,128,166,9215

i4i8 paTa 169,172,154,128,128,128,128,
128,128,172,174,171,154,128,128,128,82
5

1428 pATA 128,128,128,162,185,1806,154,
i28,128,128,128,128,128,179,178,163,17
67

1438 pATA 154,145,128,128,128,128,128,
164,179,180,154,145,128,128,128,128,65

5

1448 DATA 128,169,174,176,154,168,128,
128,128,128,128,164,174,179,154,145,28
36

1458 DATA 128,128,128,128,164,233,243,
235,128,173,225,243,244,229,242,128,88
58

1468 DATA 168,229,236,240,128,179,227,
242,229,229,238,128,141,128,179,229,74
72

1478 DATA 236,229,227,244,128,163,239,
237,237,225,238,228,178,13,114,161,456
7

i4se DATA 97,160,06,06,139,13,117,112,8,
8,08,06,141,13,160,1108,95548

i4%8 paATH ©,06,06,0,165,13,161,166,165,1
16,0,8,183,13,119,114,2175

isee paTA 185,116,161,0,181,13,117,1186
,1060,111,0,0,174,13,3,98,889

is5ie paTa 97,115,161,0,163,13,99,104,9
7,114,115,0,162,13,98,102,3226

1528 DATA 1065,1068,168,0,1768,13,1681,111
;114,0,0,8,1806,13,116,114,1888

1538 DATA 97,99,101,0,166,13,162,185,1
88,101,3,0,172,13,108,1085,2323

1548 pATA 116,167,3,0,182,13,1606,101,1
16,115,6,0,173,13,1609,1061,2151

1556 pATA 1160,117,0,6,179,13,115,161,1
14,99,1064,0,168,13,408,127,2638

15608 DATA 36,0,0,0,142,13,36,127,48,8,
8,08,169,13,1685,118,9726

1578 paTA 112,117,116,0,175,13,115,111
;114,99,1061,6,164,13,160,1081,3467

1586 paTA 115,116,116,0,253,13,114,162
,114,115,104,0,219,13,97,98,4586

1598 paThA 111,114,116,0,156,13,1084,117
,161,0,92,0,158,13,1088,117,2448

i6ee paATA 16069,0,592,06,128,128,176,242,2
29,243,243,128,163,175,174,186,5320
1618 DATA 178,175,172,141,176,128,244,
239,128,240,242,233,238,244,128,244,98
38

1620 DATA 232,233,243,128,243,227,242,
229,229,238,128,128,128,32,168,53,2467
1636 DATA 32,4,53,169,190,141,48,2,169
;49,141,49,2,169,6,133,3413

1646 DaATA 185,169,45,133,186,162,08,134
,184,134,144,134,137,134,148,134,13
1650 DATA 154,134,161,232,134,143,134,
162,134,163,134,182,32,187,53,16%,272
i666 DATA ©,32,185,56,32,11,55,32,113,
52,32,45,52,32,4,53,7831

1676 paATA 76,33,52,173,252,2,2081,255,2
408,249%,162,255,142,252,2,72,3427

1686 DATA 169,222,141,220,49,169,49,14
1,221,49,164,162,26,221,139,52,8242
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1698 DATA 240,5,202,16,248,48,220,138,
16,176,10,168,192,40,144,2,5946

1768 DATA 160,40,32,115,52,189,168,55,
141,111,52,189,169,55,141,112,7599
i7ie pATA 52,32,32,57,32,255,255,160,4
8,138,72,162,08,185,91,68,629%6

1726 pATA 157,0,45,200,232,224,4,2088,2
44,169,154,141,4,45,104,170,59242

1738 DaTA 96,42,57,34,21,1,56,62,0,408,
46,18,35,1062,11,8,6514

1748 DATA 58,54,118,14,6,13,45,16,55,3
7,182,138,173,37,228,72,4729

17568 baATaA 173,36,228,72,96,132,18%,160
,8,132,129,169,128,145,185,32,8548
i766 DATA 166,52,164,129,201,155,2408,5
7,201,27,208,2,56,96,201,126,8603

17786 DATA 208,11,192,0,2408,227,169,08,1
45,185,136,16,220,166,182,2408,2918
i786 pATA 17,41,127,2081,58,144,2,41,22
3,32,216,56,224,08,16,2,3119

1796 DATA 48,199,196,183,246,195,153,8
5,45,32,235,54,145,185,2080,2088,2438
igee DATA 184,153,85,45,169,0,145,185,
24,96,169,0,162,34,157,5,4117

isie pATA 45,2062,16,250,96,169,0,133,1
82,166,33,76,175,52,169,1,5932

1828 pATA 133,182,160,32,32,175,52,144
,1,96,162,0,189,85,45,201,5%40

1838 DATA 155,240,3,232,208,246,138,41
,1,2406,16,162,43,189,85,45,6941

1848 DATA 157,86,45,202,16,247,169,48,
141,85,45,162,0,1606,0,189,60863

ig5e DATA 85,45,2061,155,240,26,133,153
+232,189,85,45,133,152,134,133,287
is68 pATA 132,130,32,196,56,164,136,16
6,133,153,85,45,200,232,208,223,3372
is878 pATA 24,96,169,1,133,182,160,4,32
,175,52,144,1,96,32,175,4481

isge DATA 63,168,185,85,45,261,155,268
;2,24,96,32,216,56,6,212,6126

i898 paTA 38,21%,6,212,38,213,6,212,38
,213,6,212,38,213,138,5,7134

1988 DATA 212,133,212,200,268,220,169,
8,1608,6,153,0,40,153,0,41,3798

1918 paTA 153,0,42,153,0,43,260,268,24
1,165,82,133,85,152,133,84,96812

1928 DATA 96,173,254,49,133,138,173,22
,58,133,139,162,0,160,0,189%,6717

1938 DATA 15,60,145,138,132,128,160,28
,145,138,164,128,232,200,189,15,7406
1946 DpATA 60,145,138,132,128,1608,29,14
5,138,164,128,32,238,53,232,224,1769
1958 DATA 32,208,218,96,165,138,24,185
,40,133,138,144,2,230,139,96,7%00

1966 DATA 173,254,49,133,138,173,22,56
,133,139,169,2,133,129,165,148,8450
1978 DATA 248,3,76,76,54,160,0,32,175,
63,132,128,185,0,44,133,46206

1986 pATA 212,32,122,63,230,128,164,12
9,280,173,130,5,32,235,54,145,8828
1998 pATA 138,173,131,5,32,235,54,280,
145,138,200,132,129,192,26,2408,1499
28088 DATA 7,164,128,192,128,268,2688,96
,32,238,53,169,2,133,129,76,7317

2816 DATA 59,54,160,0,230,129,169, 255,
133,147,185,0,44,200,132,128,99686

2826 DATA 201,200,144,9,56,233,200,236
,147,2306,147,208,9,201,100,144,2478
2838 DATA 5,56,233,100,230,147,162,48,
134,146,134,145,201,10,176,58,8997
2040 DATA 24,101,145,133,145,164,147,4
8,8,185,145,0,9,128,153,145,639%6

2858 DATA ©,164,129,165,146,32,235,54,
145,138,200,165,145,32,235,54,11

2068 DATA 145,138,200,2060,132,129,19%2,
27,2408,7,164,128,192,128,268,166,2589
2878 bATA 96,32,238,53,169,3,133,123,2
088,248,56,233,10,230,146,208,2534

2080 DATA 187,96,32,11,55,173,254,49,1
33,138,173,22,50,133,139,162,8015

20698 DATA ©,160,30,189,0,44,134,132,16
6,137,208,3,32,235,54,166,7874

2180 DaTa 132,145,138,232,260,192,38,2
88,234,32,238,53,224,128,208,225,5050
2118 DATA 96,32,253,54,29,164,55,166,1
31,96,32,253,54,29,166,55,60602

2128 DATA 166,131,96,134,131,72,42,42,
42,42,41,3,170,164,41,159,3199

2138 DATA 96,162,7,165,137,268,2,162,1
5,1608,7,189,241,59,153,230,488

2148 DATA 59,202,136,16,246,96,165,143
,133,212,165,144,133,213,162,5,1261
21508 DATA 32,111,55,173,127,44,133,212
,162,35,32,115,55,173,125,44,6043

2160 DATA 74,74,133,212,162,15,32,115,
55,173,126,44,133,212,173,125,9104
21706 DATA 44,41,3,133,213,162,25,165,1
62,9,144,141,171,50,165,163,9199

2186 DATA 9,144,141,181,50,165,161,24,
105,145,141,201,56,164,154,185,757
2198 DATA 1,60,141,191,50,1660,1,2608,2,
168,2,132,134,134,135,32,5758

22808 DATA 122,63,164,134,166,135,185,1
28,5,32,235,54,9,128,157,126,7313

2218 DATA 58,232,200,192,4,268,239,76,
175,63,160,127,185,128,44,153,435

2228 DATA ©,44,136,16,247,96,32,64,8,9
6,64,0,32,96,248,55,3231

2238 DATA 125,56,57,56,177,56,236,56,7
1,57,119,57,35,58,180,58,3080

27248 DATA 89,59,222,55,231,55,11,57,26
,57,43,57,53,57,5,58,9802

22508 DATA 252,57,15,59,39,59,227,56,48
,59,191,59,15,58, 96,69, 2865

2268 DATA 252,57,132,72,165,137,73,1,1
33,137,76,188,54,165,148,73, 7535

2278 DATA 1,133,148,76,250,53,32,108,5
3,144,1,96,165,213,208,251,1284

2286 DaTA 165,212,2681,128,176,245,133,
155,32,4,53,169,164,141,3,45,6315

2298 DATA 32,109,57,176,230,132,128,13
6,185,85,45,166,137,240,3,32,8041

23808 DATA 235,54,153,85,45,136,16,240,
164,155,162,0,189, 85,45, 153, 8093

2310 DaTa ©,44,232,200,192,128,240,4,2
28,128,2688,240,76,2,57,169,4089

2320 DaTa 1,133,182,168,5,32,175,52,14
4,1,96,169,85,133,243,169, 9337

2330 DATA 45,133,244,169,0,133,242,32,
8,216,32,210,217,144,3,32,7223

2340 DaTa 175,63,165,213,72,165,212,72
,162,1,134,172,262,32,34,63,6996

23508 DATA 232,169,61,157,85,45,232,104
,133,212,104,133,213,32,161,56,9467
2360 DaTA 76,148,56,32,1608,53,176,30,1
62,1,134,172,2082,32,161,56,6749

2370 DATA 169,61,141,90,45,162,6,32,34
,63,189,85,45,32,235,54,4396

2380 DaTa 157,128,42,2082,16,244,96,134
,134,32,122,63,166,134,169,36,7784
2398 DATA 157,85,45,232,76,106,63,32,1
88,53,144,1,96,165,212,160,7889

24808 DATA 127,153,0,44,136,16,250,76,2
,57,165,152,32,216,56,134,6794

2418 DATA 152,165,153,32,216,56,138,10
,10,18,10,5,152,96,162,15,2291

2420 DATA 221,75,60,240,3,202,16,248,9
6,165,154,73,1,133,154,76,7739

2430 DATA 32,55,32,108,53,144,1,96,160
,127,185,0,44,69,212,153,6915

2440 DATA ©,44,136,16,245,76,2,57,32,2
50,53,32,188,54,76,32,3758

2458 DATA 55,169,242,141,2208,49,169,49
,141,221,49,104,104,76,45,52,6291

2460 DATA 32,148,55,76,2,57,160,39,169
,8,15%,128,42,136,16,250,6471
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2470 DATA 96,166,162,32,63,57,134,162,
76,32,55,166,163,32,63,57,4428

2480 DATA 134,163,76,32,55,232,224,9,2
88,2,162,1,96,32,1088,53,4453

2490 DATA 144,1,96,165,213,208,251,165
,212,261,64,144,5,160,181,76,1560

2580 DATA 9,59,10,18,133,212,173,125,4
4,41,3,5,212,141,125,44,50853

2510 DATA 76,2,57,165,154,208,3,76,%4,
53,76,15,53,32,169,57,1514

2528 DATA 144,1,96,192,0,240,15,132,18
4,160,44,185,85,45,153,40,6953

2530 DATA 45,136,16,247,48,4,165,184,2
40,232,160,08,185,40,45,166,9310

2548 DATA 137,240,3,32,235,54,153,85,4
5,208,196,184,208,238,169,129,3948
2558 DATA 56,229,184,133,183,160,0,162
,8,132,128,189,85,45,217,8,7385

2560 DATA 44,208,13,200,232,228,184,20
8,242,165,128,133,155,32,210,57,2696
2570 DATA 164,128,200,196,183,208,224,
96,165,155,74,74,74,168,185,254,3763
2580 DATA 49,133,138,185,22,50,133,139
,152,18,16,16,133,136, 165,155, 6788
2598 DATA 56,229,136,133,136,10,24,161
,136,24,185,2,168,169,127,145,7178
2688 DATA 138,96,32,160,53,32,187,53,7
6,2,57,173,198,2,24,105,39085

26106 DATA 16,141,198,2,96,173,198,2,17
8,41,240,133,142,138,24,105,8424

2620 DATA 2,41,15,5,142,141,198,2,96,3
2,168,53,144,1,96,165,4701

2630 DATA 212,5,213,248,48,165,213,166
,161,221,5,60,144,15,248,2,8648

2640 DATA 176,35,165,212,221,3,60,144,
4,240,2,176,24,165,212,141,9552

2650 DATA 126,44,165,213,41,3,133,212,
173,125,44,41,252,5,213,141,9641

2668 DATA 125,44,76,2,57,160,180,76,9,
59,32,1688,53,144,1,96,2797

2678 DATA 165,212,5,213,240,8,165,212,
133,143,165,213,133,144,32,134,1592
2680 DATA 58,16,3,32,9,59,32,148,55,76
,2,57,165,162,141,1,3219

2698 DATA 3,169,44,141,5,3,169,128,141
,4,3,169,82,2088,17,165,6220

27680 DATA 163,141,1,3,169,44,141,5,3,1
69,0,141,4,3,169,87,2726

2718 DATA 141,2,3,165,143,5,144,208,2,
238,143,166,161,165,144,221,2923

2728 DATA 5,60,144,21,2408,2,176,7,165,
143,221,3,60,144,108,189,7213

2738 DATA 3,68,133,143,189,5,60,133,14
4,165,143,141,160,3,165,144,7445

2740 DATA 141,11,3,169,128,141,8,3,169
,8,141,9,3,76,83,228,4330

2758 DATA 32,175,63,132,212,162,1,134,
172,162,7,189,7,60,157,85,7119

2768 DATA 45,202,16,247,162,8,32,34,63
,169,0,157,86,45,96,32,3440

2776 DATA 234,58,76,148,56,165,144,208
,7,165,143,201,2,176,1,96,7621

2788 DATA 198,143,165,143,201,255,268,
2,198,144,76,120,58,230,143,208,3283
2796 DATA 2,230,144,76,126,58,165,143,
133,159,165,144,133,160,173,125,2129
2880 DATA 44,41,3,133,144,173,126,44,1
33,143,5,144,2088,5, 168,182, 8955

2818 DATA 76,9,59,76,128,58,165,159,13
3,143,165,160,133,144,96,32,8819

2828 DATA 168,53,144,1,96,165,143,133,
159,165,144,133,160,165,212,5, 916

2838 DATA 213,248,8,165,212,133,143,16
5,213,133,144,165,143,133,212,165,4738
2840 DATA 144,133,213,32,122,63,160,3,
185,128,5,153,58,60,136,16,4875

2858 DATA 247,165,163,9,48,141,67,60,1

66,0,185,47,60,240,8,32,4798

2860 DATA 235,54,145,185,200,2088,243,3
2,166,52,201,27,240,20,41,127,9179
2870 DATA 201,89,240,6,201,78,208,239,
240,8,32,153,58,16,3,32,4737

2888 paTaA 9,59,76,80,59,165,161,73,1,1
33,161,76,32,55,128,128,5727

28986 DATA 128,139,144,128,139,145,128,
139,146,128,139,147,128,139,148,128,15
78

2960 DATA 139,149,128,139,156,128,139,
i51,128,128,128,128,161,1860,161,17%,32
44

2%18 DATA 163,169,169,128,128,128,08,16
9,174,180,165,178,174,161,172,161,417%
29208 DATA 180,161,179,163,169,169,128,
168,179,208,16,2,4,69,114,114,7153
2938 DATA 111,114,32,35,32,128,144,128
;152,145,144,145,152,146,144,146,1123
2948 DATA 152,147,144,147,152,148,144,
148,152,149,144,149,152,150,144,158,31
12

2956 DATA 152,151,144,151,152,87,114,1
65,116,181,32,8%,69,67,58,32,3979

2960 DATA 48,48,48,48,32,116,111,32,68
;32,58,32,89,47,78,63,1276

2978 DATA B,48,4%,58,51,52,53,54,55,56
,97,65,66,67,68,69,1165

2980 DATA 70,165,228,244,131,128,168,2
55,164,128,164,255,168,162,236,233,89%2
9

2998 DAThA 236,128,165,239,242,166,233,
236,131,179,242,227,232,172,233,238,17
48

068 DaATA 235,178,229,225,228,183,242,
233,244,128,128,128,128,166,0,132,34106
30810 paATA 172,132,2006,32,131,64,16,3,7
6,88,61,133,168,160,0,217,7876

3826 DATA 250,66,240,5,2080,192,151,208
:246,132,129,32,164,63,165,164,2465
3838 pATA 133,212,165,165,133,213,162,
23,32,34,63,32,175,63,165,168,8028
3648 DATA 133,212,162,28,32,34,63,169,
59,141,107,45,164,129,192,151,9244
3858 DaTaA 208,33,160,7,185,236,68,153,
85,45,136,16,247,32,175,63,8068

868 DATA 164,168,132,212,32,122,63,16
2,1,133,171,162,8,32,80,63,5413

3878 DpATA 76,54,61,190,145,67,160,0,18
?,82,66,153,86,45,232,200,995%5

086 DaTa 192,3,208,244,133,171,164,12
?,185,408,68,168,185,217,68,133,2169
38%8 pATA 171,152,160,168,185,191,68,14
1,52,61,185,192,68,141,53,61,7988

Iiee paATA 166,171,202,240,20,32,131,64
,48,52,133,169,166,171,262,2082,2152
3118 paATA 249,7,32,131,64,48,39,133,17
8,32,25%,255,160,39,185,85,4085

3ize DATA 45,201,32,208,3,136,16,246,1
69,155,153,86,45,169,08,153,8591

3136 DaATA 87,45,165,164,24,101,171,133
,164,144,2,230,165,96,32,253,1160

31486 DATHA 64,230,261,32,188,65,162,16,
32,185,64,162,32,32,105,64,4436

31568 DpATA 169,59,160,69,32,54,71,32,63
,66,76,96,69,32,2,63,10628

3168 pATA 169,35,141,90,45,32,175,63,1
65,169,133,212,162,6,76,34,7384

3176 DATA 63,169,0,13%,170,165,169,133
2212,165,170,133,213,162,6,169,3045
3ig8e8 DpaTA 23,133,166,169,73,133,167,16
5,195,268,6,160,0,177,166,208,2412
3198 DATA 3,76,34,63,72,41,15,133,134,
164,74,74,74,74,133,173,6183

32068 DATA 230,173,200,200,177,166,133,
174,24,1061,173,133,176,136,177,166,360
8

30
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3218 DATA 133,175,105,0,133,177,165,17
0,197,175,268,6,165,169,197,174, 4383
3220 DATA 248,26,165,1708,197,177,240,2
,176,67,165,169,197,176,176,61,3168
3238 DATA 165,1708,197,175,144,187, 165,
169,197,174,144,181,56,229,174,133,531
6

3248 DATA 173,202,160,2,260,232,177,16
6,157,85,45,16,247,41,127,157,416

3250 DATA 85,45,165,173,208,1,96,169,4
3,157,86,45,232,232,32,175,669

3260 DATA 63,165,173,133,212,2368,172,3
2,34,63,198,172,96,165,166,24,214

3276 DATA 161,134,133,166,165,167,105,
8,133,167,76,165,61,32,2,63,5226

3280 DATA 76,139,61,32,2,63,32,139,61,
160,1,232,185,230,68,157,9770

3296 DATA 86,45,202,136,16,246,96,32,2
,63,32,14,63,76,143,61,3272

3368 DATA 32,81,62,76,67,62,32,81,62,1
69,44,157,86,45,169,89,5886

3318 DaTA 157,87,45,96,169,8,133,176,3
2,2,63,32,26,63,232,160,5941

3320 DATA 2,208,200,169,08,133,1708,32,2
,63,32,26,63,160,2,185,4619

3338 DATA 233,68,157,86,45,232,136,16,
246,96,169,65,141,90,45, 96,8328

3348 pATA 32,2,63,230,171,32,175,63,16
5,169,16,12,41,127,73,127,6194

3350 DATA 24,185,1,133,181,76,180,62,1
33,181,165,169,16,16,165,164,9617

33680 DATA 56,229,181,133,212,165,165,2
33,0,133,213,76,211,62,24,101,190

3378 DATA 164,133,212,165,165,1605,0,13
3,213,169,2,24,101,212,133,169,512
3380 DATA 133,212,165,213,165,0,133,17
8,133,213,32,151,61,198,171, 96,1257
3398 DATA 32,2,63,32,14,63,32,26,63,16
9,41,157,86,45,96,32,2915

3488 DATA 2,63,32,139,61,76,99,62,32,1
75,63,165,169,133,212,162,672

3418 DATA 31,76,34,63,32,175,63,165,17
8,133,212,162,34,76,34,63,7678

3428 DATA 169,46,141,908,45,76,143,61,2
82,134,178,165,172,2408,25,32,261

3430 DATA 178,217,32,230,216,166,178,1
60,255,2080,232,177,243,157,85,45,5975
3448 DATA 16,247,41,127,157,85,45,96,3
2,122,63,166,178,232,224,23,442

3450 DATA 240,30,224,21,144,14,173,130
,5,157,85,45,232,173,131,5,8134

3460 DATA 157,85,45,96,169,36,157,85,4
5,232,165,171,261,2,240,230,3659

3470 DATA 160,0,185,128,5,157,85,45,23
2,260,192,4,208,244,202, 96,3553

3488 DATA 160,0,162,1,134,131,169,248,
53,212,74,74,74,74,170,189,560

3498 DATA 75,68,153,128,5,260,166,131,
169,15,53,212,170,189,75,60, 9830

3580 DATA 153,128,5,200,166,131,202,16
,219,96,169,32,162,39,157, 85, 9423

3518 DATA 45,262,16,2508,96,169,0,133,2
12,133,213,96,162,16,32,165,8788

3528 DATA 64,165,194,248,23,32,207,64,
8,169,128,133,204, 165,196,261, 3608
3538 DATA 128,248,5,173,255,44,133,204
,40,48,52,96,162,16,169,3,6424

3548 DATA 157,66,3,169,1360,157,68,3,16
9,45,157,69,3,169,4,157,6189

3558 DATA 74,3,169,8,157,75,3,133,187,
133,188,32,86,228,48,15,7192

35680 DATA 32,117,65,48,10,32,73,66,208
,3,168,1,96,160,152,192,8008

3578 DATA 136,288,7,169,0,133,200,76,8
8,61,32,234,58,169,88,160,9187

3580 DATA 69,32,54,71,169,85,160,45,32
,54,71,169,69,168,69,32,5315

3598 DATA 54,71,32,63,66,76,88,61,162,
32,32,105,64,162,32,169,5698

3688 DATA 3,157,66,3,169,150,157,68,3,
169,45,157,69,3,169,8,5213

3618 DATA 157,74,3,169,0,133,199,157,7
5,3,169,08,133,197,169,128, 9681

3628 DATA 133,198,173,150,45,261,69,20
8,3,160,1,96,76,86,228,169,9952

3638 DATaA 12,157,66,3,76,86,228,162,16
,169,7,157,66,3,169,0,5184

3648 DATA 157,72,3,157,73,3,76,86,228,
165,194,240,94,166,189,228,4926

3650 DATA 204,240,8,189,128,44,230,189
,160,1,96,169,1,133,189,165,1024

3668 DATA 196,201,125,208,33,173,253,4
4,41,3,133,144,173,254,44,133,974

3670 DATA 143,5,144,2088,3,160,136,96,3
2,207,64,8,173,255,44,133,9547

3680 DATA 204,173,128,44,408,96,230,143
,208,2,230,144,32,207,64,8,8872

3690 DATA 173,128,44,40,96,165,202,5,2
83,240,218,165,202,56,233,1, 2861

3700 DATA 133,202,165,2083,233,08,133,20
3,76,134,58,165,187,5,188,240,3067
3718 DATA 42,165,187,56,233,1,133,187,
165,188,233,0,133,188,236,2060,5404
3726 DATA 76,113,64,165,200,240,16,160
,151,32,163,60,32,130,65,165,8749

730 DATA 169,133,168,198,200,2068,236,
96,76,9,64,32,253,64,32,117,8528

3740 DATA 65,48,245,160,29,185,244,68,
153,85,45,136,16,247,32,73, 8451

3750 DATA 66,2088,5,32,117,65,48,224,16
5,152,133,164,133,212,165,153,3534
3760 DaTA 133,165,133,213,32,122,63,16
2,4,32,186,63,32,117,65,48,4178

3770 DATA 199,165,152,133,212,56,229,1
64,133,187,165,153,133,213,229,165,7186
2

3788 DaTA 133,188,230,187,208,2,230,18
8,32,122,63,162,16,32,106,63,7292

3798 DpATA 32,83,71,104,104,32,138,65,7
6,135,60,32,113,64,48,7,3034

38088 DATA 133,152,32,113,64,133,153,96
,169,85,160,45,32,54,71,160,7210

3818 DaTa ©,132,20,165,26,201,5,144,25
8,173,150,45,201,69,208,1,172

38208 DaTa 96,185,85,45,145,197,261,155
,248,3,200,208,244,200,152,24,4797
38308 DATA 161,197,13%,197,165,198,165,
8,133,198,230,199,165,199,261,280,7561
3848 DATA 268,4,165,199,208,1,96,169,1
i,162,32,157,66,3,169,08,5887

3850 DATA 157,68,3,169,128,157,69,3,16
5,197,56,233,08,157,72,3,7118

3860 DaTa 165,198,233,128,157,73,3,169
,8,133,197,133,199,169,128,133,2322
3870 DpATa 198,32,23,66,2088,12,169,11,1
668,69,32,54,71,32,63,66,3350

3880 DATA 162,32,32,86,228,48,27,32,23
,66,288,14,165,201,208,16,7981

3898 DATA 169,35,160,69,32,54,71,32,63
,66,168,1,96,165,163,197,8276

908 DATA 162,96,32,234,58,169,79,168,
69,32,54,71,162,32,32,1685,5524

39168 DATA 64,16%,85,160,45,32,54,71,16
9,69,160,69,32,54,71,32,4118

3928 pATA 63,66,76,96,69,32,166,52,201
,155,208,249,162,32,96,165,2111

3936 DATA 152,201,255,288,2,197,153,96
,65,68,67,65,78,68,65,83,6163

3946 paTaA 76,66,67,67,66,67,83,66,69,8
i,66,73,84,66,77,73,3830

3958 pATA 66,78,69,66,808,76,66,82,75,6
6,86,67,66,86,83,67,4081

3968 DATA 76,67,67,76,68,67,76,73,67,7
6,86,67,77,80,67,80,4052
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3976 DATA 68,67,80,89,68,69,67,68,69,8
8,68,69,89,69,79,82,4252

2980 paTw 73,78,67,73,78,88,73,78,89,7
4,77,80,74,83,82,76,4673

998 paTA 68,65,76,68,88,76,68,89,76,8
3,82,78,79,80,79,82,4768

40080 DATA 65,80,72,65,86,72,80,80,76,6
5,80,76,80,82,79,76,4448

4010 DATA 82,79,82,82,84,73,82,84,83,8
3,65,67,83,69,67,83,4413

4020 DATA 69,68,83,69,73,83,84,65,83,8
4,88,83,84,89,84,65,4910

4030 pATA 88,84,65,89,84,83,88,84,88,6
5,84,88,83,84,89,65,50895

4040 DATA 105,101,117,189,125,121,97,1
13,41,37,53,45,61,57,33,49,2800

4058 DATA 18,6,22,14,30,144,176,240,36
,44,48,208,16,0,80,112,5348

4060 DATA 24,216,88,184,2081,197,213,20
5,221,217,193,2609,224,228,236,192,2340
4070 DATA 196,204,198,214,206,222,202,
136,73,69,85,77,93,89,65,81,8920

4080 DATA 2308,246,238,254,232,200,76,1
88,32,169,165,181,173,189,185,161,6499
4090 DATA 177,162,166,182,174,190,168,
164,180,172,188,74,70,86,78, 94,1343
4160 DATA 234,9,5,21,13,29,25,1,17,72,
8,104,46,42,38,54,9624

4110 DATA 46,62,106,1082,118,110,126,64
,96,233,229,245,237,253,249,225, 261
4128 DATA 241,56,248,126,133,149,141,1
57,153,129,145,134,150,142,132,148, 365
5

4130 DATA 148,170,168,186,138,154,152,
8,08,0,0,0,0,0,0,3,8584

4140 paTa 3%,3,3,3,3,3,3,6,6,6,6,6,9,12
,15,18,5322

4158 DATA 18,21,24,27,30,33,36,39,42,4
5,48,51,51,51,51,51,228

4160 DATA 51,51,51,54,54,54,57,57,57,6
8,60,60,608,63,66,69,2380

4170 DATA 69,69,69,69,69,69,69,72,72,7
2,72,75,78,81,81,84,4445

4186 paTh 87,87,87,87,87,87,87,87,90,9
8,90,90,908,93,93,93,6447

4190 pATA 93,93,96,96,96,96,96,99,162,
162,1082,1602,162,162,182,102,7861

4280 DATA 105,168,111,114,117,117,117,
117,117,126,120,1208,120,1208,123,126,46
6

4218 DATA 129,129,129,129,129,129,129,
129,132,135,138,141,141,141,141,141,27
80

4226 DATA 141,141,144,144,144,147,147,
147,150,153,156,159,162,165,08,1,394
4238 pATA 2,3,4,5,6,7,0,1,2,3,4,5,6,7,
8,1,4814

4240 pATA 2,3,4,9,9,9,1,3,9,9,9,18,9,9
,18,10,5369

4250 DATA 16,10,0,1,2,3,4,5,6,7,0,1,3,
8,1,3,4618

4260 DATA 1,2,3,4,10,10,0,1,2,3,4,5,6,
7,1,2,4783

4278 DATA 3,4,10,10,3,11,3,0,1,2,3,4,5
,6,7,0,4817

4280 DATA 1,12,3,5,0,1,2,3,4,8,1,2,3,4
,18,08,4774

42%0 pATA 1,2,3,4,5,6,7,10,16,160,18,8,
1,2,3,4,5056

4380 DATA 8,1,2,3,4,10,10,0,1,2,3,4,5,
6,7,18,5082

4318 DATA 10,16,1,2,3,4,5,6,7,1,12,3,1
+2,3,18,4968

4320 DATA 16,10,160,16,18,119,61,55,62,
61,62,81,62,90,62,96,3405

4330 DATA 62,110,62,125,62,148,62,154,
62,233,62,234,62,249,62,2,9794

4348 DATA 2,2,3,3,3,2,2,1,2,1,3,2,44,8

§,41,89,8344

4358 DATA 44,41,32,46,66,89,84,69,32,3
6,32,42,61,36,32,32,553

4360 DpATA 32,32,32,32,59,69,78,68,61,3
6,32,32,32,32,155,155,3793

4370 DATA ©,155,73,116,115,161,114,116
,32,180,101,115,116,39,1168,44,6433
4388 pATA 32,82,69,84,85,82,78,155,0,1
55,73,118,115,161,114,116,7970

4398 DATA 32,115,111,117,114,99,101,44
,32,82,69,84,85,82,78,155,6454

44060 DATA ©,155,67,111,189,112,168,161
,116,101,160,44,32,82,69,84,5761

4418 DATA 85,82,78,155,08,155,79,85,84,
8e,85,84,32,0,155,73,5084

4428 DATA 78,80,85,84,32,0,216,162,255
,154,165,16,41,127,133,16,8621

4430 DATA 141,14,218,169,3,141,48,2,16
9,48,141,49,2,169,34,141,6416

4440 DATA 47,2,169,18,141,197,2,169,80,
141,200,2,169,2,133,82,7457

4458 DATA 141,198,2,169,148,141,199,2,
173,31,208,201,6,208,3,76,9482

4460 DATA 116,228,261,5,246,7,201,3,20
8,238,76,231,51,169,29,141,1988

4470 DATA 48,2,169,48,141,49,2,32,168,
53,169,14,133,166,169,49,7859

4480 DATA 133,167,32,196,71,32,6,72,14
4,3,76,96,69,173,85,45,5596

4496 DATA 41,223,162,8,2081,70,246,5,260
1,68,208,233,232,134,194,32,4495

4500 DATA 190,71,32,17,72,176,227,168,
20,32,67,72,176,244,32,47,8318

4518 DATA 71,133,163,32,190,71,32,6,72
,176,2087,173,85,45,41,223,9791

4520 DATA 162,0,261,89,2408,5,201,78,20
8,236,232,134,195,165,194,208,8377
4530 DATA 23,32,190,71,32,17,72,176,17
7,160,0,32,67,72,176,244,9645

4540 DATA 32,47,71,133,162,76,229,78,3
z,223,71,32,1908,71,32,6,6563

4550 DATA 72,176,151,173,85,45,41,127,
56,233,48,48,241,201,9,176,953

4568 DATA 237,133,162,32,190,71,32,6,7
2,176,204,173,85,45,41,127,8435

4570 DATA 56,233,49,48,241,201,2,176,2
37,133,161,176,189,3,60, 133, 2065

4580 DATA 212,189,5,68,133,213,32,122,
63,160,1,185,128,5,153,1208,8915

4598 DATA 49,288,192,4,208,245,32,190,
71,32,29,72,176,283,32,35,8197

4688 DATA 72,176,246,165,212,133,143,1
65,213,133,144,32,190,71,32,29,224
4610 DATA 72,176,182,165,212,5,213,2460
,245,165,212,133,262,24,161,143,5289
4620 DATA 133,212,165,213,133,283,161,
144,133,213,32,35,72,176,223,32,1622
4638 DATA 190,71,32,29,72,176,218, 165,
213,208,247,165,212,2061,128,176, 8436
4648 DATA 241,133,189,32,190,71,32,29,
72,176,198,165,212,133,164, 165, 3958
4650 DATA 213,133,165,32,190,71,32,29,
72,176,182,165,213,208,247,165,65000
4668 DATA 212,201,125,246,4,261,128,20
8,237,133,196,32,1608,53,132,201, 4416
4670 DATA 169,52,141,48,2,169,48,141,4
9,2,32,182,63,32,50,64,4084

4680 DATA 32,135,60,32,1368,65,169,0,13
3,2008,162,255,173,252,2,2081,4575

4698 DATA 255,248,237,142,252,2,201,28
,288,6,142,252,2,76,88,61,9511

4708 DATA 201,33,208,220,173,252,2,201
,28,240,239,201,33,208,245,142,7451
4718 DaATA 252,2,76,250,78,173,86,45,56
,233,48,96,141,61,71,1408, 90850

4728 DpATA 62,71,173,255,255,240,13,32,
79,71,238,61,71,208,243,238,5584

4738 DATA 62,71,208,238,96,2601,155,208
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,9,165,82,133,85,236,84,76,1975
47408 DATA 130,71,32,235,54,72,164,84,1
85,254,49,133,1408,185,22,50, 450

4750 DATA 133,141,104,164,85,145,140,2
00,192,39,144,9,240,7,230,84,1830

4768 DATA 32,130,71,164,82,132,85,96,1
64,84,192,21,144,53,169,0, 8315

4770 DATA 133,138,169,48,133,139,169,4
6,133,140,169,40,133,141,162,0,9917
4788 DATA 160,39,177,140,145,138,136,1
6,249,165,141,133,139,165,148,133,4125
4790 DATA 138,24,1685,40,133,140,165,14
1,105,0,133,141,232,224,21,208,3134
4800 DATA 223,198,84,96,32,83,71,169,6
4,141,190,2,169,08,141,182, 9886

4818 DATA 2,165,166,164,167,32,54,71,1
69,58,32,79,71,169,32,32,5951

48208 DATA 79,71,32,235,71,165,166,24,1
85,16,133,166,144,2,236,167, 1358

4838 DATA 96,165,85,164,84,24,121,254,
49,133,185,185,22,50,185,08,8197

4840 DATA 133,186,160,208,169,0,145, 185
,136,16,251,96,32,235,71,160,1873

4850 DATA ©0,132,182,260,76,175,52,32,2
35,71,160,0,132,182,166,15, 9999

4868 DATA 76,175,52,32,235,71,76,188,5
3,165,212,5,213,240,22,166,2201

4870 DATA 161,165,213,221,5,60,144,15,
248,2,176,9,165,212,221,3,1097

4880 DATA 66,144,4,240,2,56,96,24,96,1
73,85,45,201,155,240,56, 758

4890 DATA 261,68,240,34,2061,80,246,4,2
81,69,208,44,169,58,141,86,1095

4980 DATA 45,169,155,141,87,45,162,0,1
89,85,45,153,130,45,200,232, 2065

4918 DATA 224,20,208,244,24,96,173,87,
45,2601,58,2688,11,173,86,45, 9501

4928 DATA 261,49,144,4,201,57,144,222,
56,96,32,184,72,48,43,169,8779

4938 DATA 280,160,59,32,196,72,48,34,1
69,0,133,138,166,138,189,254,3404

4946 DATA 49,188,22,50,32,196,72,48,17
,230,138,165,138,201,16,208, 1982

4950 DATA 235,169,126,160,50,32,196,72
,16,3,76,9,59,96,169,32,52087

4968 DATA 141,192,3,169,155,141,193,3,
208,56,133,1408,132,141,160,0,831

4976 DATA 162,0,134,134,177,146,16,2,2
30,134,41,127,201,123,176,19,587

4980 DATA 261,96,176,7,201,64,176,11,2
4,1085,32,166,134,246,6,9,7584

4998 DATA 128,208,2,169,46,153,192,3,2
80,192,39,208,211,169,155,141,5067
5008 DATA 231,3,162,11,189,11,73,157,0
,3,202,16,247,32,89,228,9631

5018 DATA 96,64,1,87,128,192,3,48,0,40
,8,78,0,25,8,2,9580

5020 DaTa 67,65,83,73,78,201,9,0,6,84,
82,65,77,83,218,9,5570

5030 DATA ©,8,87,65,82,77,83,212,8,0,9
,66,79,79,84,191,6128

5048 DATA 25,0,16,68,79,83,86,69,195,2
5,0,12,68,79,83,73,3966

5058 DATA 78,2601,9,0,16,88,79,75,77,83
,283,9,0,17,66,82,3674

5060 DATA 75,75,69,217,41,0,18,82,84,6
7,76,79,203,9,6,32,3834

5070 pDaTa 73,67,72,73,68,218,9,0,33,73
,67,68,78,79,218,9,5618

5080 DATA ©,34,73,67,67,79,77,218,9,0,
35,73,67,83,84,65,4402

56908 DaTA 218,9,8,36,73,67,66,65,76,21
8,9,08,37,73,67,66,3746

5188 DATA 65,72,218,9,0,38,73,67,80,84
,76,218,9,8,39,73,4156

5110 pDATA 67,80,84,72,218,9,0,40,73,67
,66,76,76,218,9,0,4481

5178 DATA 41,73,67,66,76,72,218,9,0,42

,73,67,65,88,49,218,6509

5136 DATA 9,0,43,73,67,65,88,50,218,9,
8,65,83,79,85,78 4841

5140 DATA 68,210,9,0,66,67,82,73,84,73
,195,9,8,77,65,84,4681

5150 DATA 82,65,67,212,9,0,82,76,77,65
,82,71,206,9,0,83,4867

5160 DATA 82,77,65,82,71,206,9,0,84,82
,79,87,67,82,211, 25,6646

5176 DATA ©,85,67,79,76,67,82,211,25,0
,88,83,65,86,77,83,5622

5180 DATA 195,9,0,166,82,65,77,84,79,2
08,86,0,212,708,82,176,9347

5198 DATA 86,0,218,70,82,197,86,0,224,
70,82,177,86,0,230,70, 9834

5280 DATA 82,178,6,08,236,70,82,216,7,0
,237,69,69,88,208,8,8433

5210 DATA ©,238,78,83,73,71,206,8,0,23
9,69,83,73,71,2086,10,7887

5220 DATA ©,248,70,67,72,82,76,76,199,
8,0,241,68,73,71,82,7174

5236 DATA 212,6,0,242,67,73,216,25,0,2
43,73,78,66,85,70,198, 9342

5248 DATA 9,0,251,82,65,68,70,76,199,2
4,0,252,70,76,80,84,7734

5250 DATA 210,24,0,254,70,86,84,82,178
,25,2,0,86,68,83,76,5003

5260 DATA 83,212,25,2,6,86,66,82,69,65
,203,25,2,8,86,75,3946

5270 DaATA 69,89,66,196,25,2,34,86,86,6
6,76,75,201,25,2,36,4301

5280 DaTh 86,86,66,76,75,196,9,2,43,83
,82,84,73,77,210,9,6118

5298 DATa 2,47,83,68,77,67,84,204,25,2
,48,83,68,76,83,84,5220

5300 DATA 204,9,2,50,83,83,75,67,84,20
4,8,2,52,76,80,69,4654

53106 DATA 78,260,8,2,53,76,80,69,78,21
4,8,2,54,66,82,75,4663

53208 DaTa 75,217,9,2,68,67,79,76,68,83
,212,9,2,111,71,80,5574

5330 DATA 82,73,79,210,121,2,112,80,65
,68,68,76,176,57,2,120,6637

5348 DATA 83,84,73,67,75,176,121,2,124
,80,84,82,73,71,176,57,7691

5358 DATA 2,133,83,84,82,73,71,176,9,2
,162,69,83,67,70,76,5950

5360 DaTa 199,233,2,163,84,65,66,77,65
,208,9,2,182,73,78,86,7293

5378 DATA 78,76,199,9,2,190,83,72,70,7
6,79,263,9,2,191,66,7293

5388 DaTaA 79,84,83,67,2168,9,2,192,80,6
7,79,76,82,176,9,2,5666

5398 DATA 193,80,67,79,76,82,177,9,2,1
94,80,67,79,76,82,178,8254

5400 DATA 9,2,195,80,67,79,76,82,179,9
,2,196,67,79,76,79,6771

5418 DATA 82,176,9,2,197,67,79,76,79,8
2,177,9,2,198,67,79,7080

5420 DATA 76,79,82,178,9,2,199,67,79,7
6,79,82,179,9,2,200, 7605

5438 DaTA 67,79,76,79,82,180,24,2,224,
82,85,78,65,196,25,2,6576

5448 DATA 226,73,78,73,84,65,196,9,2,2
28,82,65,77,83,73,218,9318

5450 DaTA 25,2,229,77,69,77,84,79,208,
24,2,231,77,69,77,76,7745

5460 DATA 2087,57,2,234,68,86,83,84,65,
212,9,2,240,67,82,83,8276

5470 DATA 73,78,200,6,2,242,67,72,177,
8,2,243,67,72,65,67,7367

54808 DATA 212,8,2,244,67,72,66,65,211,
9,2,251,65,84,65,67,7530

5498 DaTA 72,218,5,2,252,67,208,9,2,25
4,68,83,80,70,76,199,9785

5580 DaTa 9,2,255,83,83,70,76,65,199,9
,3,8,68,68,69,86,4658

5518 paTa 73,195,8,3,1,68,85,78,73,212
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,9,3,2,68,67,79,3800
5528 DaTA 77,78,196,9,3,3,68,83,84,65,
84,211,25,3,4,68,3927

5538 DATA 66,85,78,76,287,9,3,6,68,84,
73,77,76,207,25,3,4926

5540 DATA 8,68,66,89,84,76,2087,24,3,18
,68,65,85,88,177,41,60858

5558 DaTA 3,26,72,65,84,65,66,211,8,3,
64,73,67,72,73,196,6833

5568 DaTa 8,3,65,73,67,68,78,267,8,3,6
6,73,67,67,79,205,6984

5578 paTa 8,3,67,73,67,83,84,193,8,3,6
8,73,67,66,65,204,6802

55868 paTa 8,3,69,73,67,66,65,2680,8,3,7
6,73,67,80,84,2084,7142

5598 DpaTa 8,3,71,73,67,80,84,260,8,3,7
2,73,67,66,76,204,7881

5688 DATA 8,3,73,73,67,66,76,200,8,3,7
4,73,67,65,88,177,6713

5618 DATa 8,3,75,73,67,65,88,178,9,3,1
92,80,82,78,66,85,6597

5628 DaTa 198,9,3,253,67,65,83,66,85,1
98,8,5,128,76,66,85,6662

5638 DATA 70,198,9,208,08,72,86,79,83,8
8,176,9,208,1,72,80,7248

5648 DATa 79,83,88,177,9,208,2,72,80,7
9,83,86,178,9,268,3,7787

5658 DaATa 72,80,79,83,80,179,9,208,4,7
2,808,79,83,77,176,9,7177

5668 DATHh 208,5,72,80,79,83,77,177,9,2
08,6,72,80,79,83,77,6976

56708 DaTa 178,9,208,7,72,80,79,83,77,1
79,9,208,8,83,73,90, 7454

5680 DaTA 69,80,176,9,288,9,83,73,90,6
9,808,177,9,208,10,83,7743

5698 DaTh 73,90,69,86,178,9,2088,11,83,
73,908,69,80,179,8,208,9247

57008 DaTh 12,83,73,90,69,205,9,268,18,
67,79,76,80,77,176,9,7274

5718 DaATA 208,19,67,79,76,88,77,177,9,
2068,20,67,79,76,80,77,6996

57206 DATA 178,9,208,21,67,79,76,80,77,
179,9,268,22,67,79,76,7308

5738 DaTa 86,76,176,9,268,23,67,79,76,
80,70,177,9,2088,24,67,7632

5748 DATA 79,76,80,70,178,9,208,25,67,
79,76,80,70,179,8,208,9144

5756 DaTa 26,67,79,76,66,2083,8,208,27,
80,82,73,79,216,9,2068,9970

5760 DATA 29,71,82,65,67,84,2084,9,208,
30,72,73,84,67,76,2108,9146

5778 DATA 9,208,31,67,79,78,8%3,79,204,
8,210,0,65,85,68,78, 7033

5780 DaTa 177,8,218,1,65,85,68,67,177,
8,210,2,65,85,68,70, 6636

5790 DaTa 178,8,216,3,65,85,68,67,178,
8,210,4,65,85,68,70, 6688

5800 DaTA 179,8,216,5,65,85,68,67,179,
8,210,6,65,85,658,70,6740

5810 DATA 180,8,218,7,65,85,68,67,180,
9,2108,8,65,85,68,67,6754

5828 DATA 84,204,9,210,160,82,65,78,68,
79,205,8,210,14,73,82,7886

5838 DATA 81,69,206,8,2160,15,83,75,67,
84,204,8,211,0,80,73,8016

5848 DATA 82,84,193,8,211,1,80,79,82,8
4,194,8,211,2,86,65,7773

58506 DATA 67,84,204,8,211,3,80,66,67,8
4,204,9,212,8,68,77,7693

5860 DaTA 65,67,84,204,9,212,1,67,72,6
5,67,84,2084,25,212,2,8244

5870 DATA 68,76,73,83,84,204,9,212,4,7
2,8%,67,82,79,2084,9,7893

5880 DaTa 212,5,86,83,67,82,79,204,9,2
i12,7,80,77,66,65,8%,7170

5890 DaTA 197,9,212,9,67,72,66,65,83,1
97,8,212,18,87,83,89,7892

(L=l

S ——

536868 DaTA 78,195,9,212,11,86,67,79,85,
78,212,7,212,12,80,69,8164

9216 DATA 78,200,7,212,13,806,69,78,214
+8,212,14,78,77,73,69,7706

59286 DATA 206,6,216,08,65,70,208,7,216,
238,78,65,83,195,6,217,22068

5238 DATA 178,73,70,208,6,217,210,70,8
8,2081,7,218,68,90,70,82,579

9248 DATA 176,6,218,70,90,70,177,7,218
+26,70,83,85,194,7,218,1329

5258 DaTaA 162,706,65,68,196,7,218,219,7
8,77,85,204,7,219,40,70,619

52606 DPATA 68,73,214,9,221,64,80,76,89,
62,86,204,8,221,137,70,767

5270 DATA 76,68,48,210,8,221,141,78,76
,68,48,208,8,221,152,70,1065

59288 pATA 76,68,49,216,8,221,156,76,76
,68,49,208,8,221,167,70,1419

9996 DaTn 83,84,48,216,8,221,171,76,83
:84,48,208,8,221,182,70,26807

68688 DaTa 77,79,86,197,6,221,152,69,88
,2088,8,221,204,69,88,80,2363

cteie paTh 49,176,6,222,2685,76,79,199,8
1 222,289,76,79,71,49,176,2018

6828 DaTa 9,228,0,69,68,73,84,82,214,9
+228,16,83,67,82,69,7850

6838 DaTh 78,214,9,228,32,75,69,89,66,
68,214,9,228,48,80,82,9164

cte4e DaTa 73,78,84,214,9,228,64,67,65,
83,69,84,214,9,229,808,579

68568 DaTh 68,73,83,75,73,214,9,228,83,
68,83,75,73,78,214,7,8952

68606 DATA 228,86,67,73,79,214,7,228,89
:83,73,79,214,9,228,92,1687

6878 DATA 83,69,84,86,66,214,9,228,95,
83,8%,83,86,66,214,9,9444

6888 DATaA 228,98,88,73,84,86,66,214,9,
228,116,87,65,82,77,83,9327

68928 DaThA 214,9,228,119,67,79,76,68,83
,214,0,226,2,227,2,0,8200

6166 DpATA 45,0,0,0,0,0,0,0,0,0,08,6,0,0
,8,8,6148

LISTING 2: ASSEMBLY

0166 ;SAVEHD:DMPTL1.M65
0116 .0PT NO LIST
B e e e e e e e e = a s
0136
01486
6156

;Disk Master

jthe Disk Editor/Disassembler
0166 ;
01708 ; (C) 1989 BY ST-LOG
0180 ;

0198 ;by: Barry Kolbe

0260 ;
0218 ;

0228 REr e mr R T T T T
0230 ;

0249 ¥= 8

8256 PASS .= PASS+L

0260 .IF PASS=1

0278 +INCLUDE #D:SYSEQU.M6S
0280 .ENDIF

68298 ;
030608 ;Zero Page lUsage
0310 ;

0320 *= 580

68338 Y1 #D5 & ;j5ave x/y hold
6340 Y2 .DS5 1 jareas

83I56-¥3 < D51

6366 X1 .DS 1

8376 ¥2 .DS 1

0380 XI DS 1

68396 TMP1I .DS 1 ;temp variables

04006 THMP2Z .DS 1

64106 TMPI .DS 1

08420 AIFLAG .DS 1 jasc/internal
0430 T .DS 2 ;pntr

6440 L .DS 2 ;pntr

0456 CTHP .DS 1 jextra temp
0466 SECL .DS 1 jsec ##t 1o
0476 SECH .D5 1 ;jsec # hi
0480 UNITS .DS 1 junits digit
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0498 TENS .DS 1 jtens digit 1468 ; 2430 ;
8560 IV .D5 1 jinverse flag 1478 DISADL .BYTE $70,570,5708,546 2440 : i
0518 HDF .DS 1 jhex/dex flag 1480 .HORD CR2 ! 24580 L 332 SSI“"E :353 ARUE
08526 ICNT .DS 1 ;counter 1490 .BYTE $20,%542 2466 GO_INT JMP INTRO ;no way
ggig #330'05 1 1560 .HORD INFOLN 2470 ; g g

.DS 1 1510 .BYTE $20,500,542 248 ;
05508 HKL .DS 1 jhex lo 15280 .HORD SM i 2:98 g k:g égg; EﬂiﬁecﬂﬁFep/norn
085608 HKH .DS 1 ;hex hi 1538 .BYTE $82,%02,502,502,502 2506 LDX #@ ;j8=files
6570 HXORST .DS 1 ;hex/string 1540 .BYTE $62,%82,5%502,5%02,502 2510 CMP #'F jwas it F?
8586 FBYTE .DS 1 ;first byte 1550 .BYTE %$62,%502,%502,502,502 2520 BEQ P82 jyes!
0598 MATFLG .DS 1 jmatch flag 1560 .BYTE $02,%02,5%502,502,502 2530 CMP #'D ;ja D?
6666 LNKLO .DS 1 ;link lo 1570 .BYTE 541 2540 BNE P08 ;no.
6618 LNKHI .DS 1 ;link hi 1580 .HORD DISADL 2550 INX ;up flag
06208 SSECL .DS 1 jsave sec lo 1590 ; 2568 PO2 STK TYPE isave type
0630 SSECH .DS 1 ijsave sec hi 1666 IL6 .SBYTE "IECYTIEFOEG 2570 ; g
6648 DENSITY .DS 1 ;density flag 1610 -l aglaibe and Bryan S 2588 JSR PROMPT ;dest'n device
0656 SRCDRV .DS 1 ;jsource drive 1620 JHGBYTE!" PP iy 2598 P38 JSR GETFN jget name
0660 DESDRV .DS 1 ;jdest'n drive 1630 LI Produced for:jg 2600 BCS GO_INT ;bad input
8678 ADDR .DS 2 jdisa address 1640 SBYTE "IN S A 2616 LDY #20 ;jCopy to pos 20
0686 INDR .DS 2 jpointer 1650 =1 gi-aomputing B 26280 JSR CHECKFN ;check filename
6698 OP .DS 1 ;jfirst disa byte 1660 .SBYTE "[i: di" 2630 BCS P30 joops, bad one.
67606 DTEMP .DS 2 ;jnext 2 bytes 1670 .SBYTE "“sk editor " 2640 JSR G.DRV ;jget drive @
8716 NBYTE .DS 1 ;8 instr bytes 1680 «SBYTE " di" 2650 STA DESDRV ;save it.
8726 HXDC .DS 1 ;hex/dec flag 1690 .SBYTE "sassembler' 2660 ; :
8730 ADD_ON .DS 1 jaddress offset 1700 LSBYTE " ¥} ex' 2670 JSR PROMPT ;want labels?
08740 LOC_S .DS 2 ;jaddress start 1710 .SBYTE “it " 2680 P40 JSR GETONE ;get response.
8750 LOC_E .DS5 2 ;jaddress end 1720 ; 2690 BCS GO_INT ;bad one.
8760 CNTLO .DS 2 ;jcounter 1736 INFOLN .SBYTE "EEECTTITITENY" 2760 LDA IBUF ;jget char
8770 DINS .DS 2 ;disa hold 1740 .SBYTE ' YN 2716 AND 223
87868 IMODE .DS 1 jinput mode 1758 .SBYTE "'[FECYAFEN'" 2728 LDX #e ;j8=labels,.
9790 MAXLEN .DS 1 ;jmax length 1760 ; 2730 CMP 'y sa, V7
6800 SRFLG .DS 1 jsrch data flag 1770 ;Disassembler prompts 2740 BEQ P41 jyes.
6816 INPLOC .DS 2 ;input loc 1780 ; 2750 CMP #t'N ;try N?
0826 BYTCNT .DS 2 ;segment cnt 17%6 P8 ,.BYTE "Disa Type [F/D1",0 2760 BNE P48 ;no.
8836 GETPTR .DS 1 ;sec offset 1886 PI .BYTE "Dest'n [E/P/Dnl1",0 27760 INX ;ji=no labels
0840 STLOAD .DS 2 ;jstart load 18106 P4 .BYTE " Labels L[Y/N1"',8 2780 P41 STK LABELS? ;save choice
0850 ENLOAD .D5 2 ;end load 1828 PS5 .BYTE " Source File",@ 2790 ;
0866 TYPE .D5 1 ;jdisa/file 1838 P1 .BYTE "“Src Drive [1-81",@ 2808 LDA TYPE ;jfiles or disk?
0876 LABELS? .DS 1 ;jlabel flag 1846 P2 .BYTE " Density [1-21",0 2810 BNE F_SECS5 ;want disk.
08806 S5S.SIZE .DS 1 ;jsector size 1856 P6 .BYTE " Sector [1-2D61",8 2828 JSR PROMPT ; filename
0890 BUFPNT .DS 2 joutput pntr 1860 P7 .BYTE " #t of Sectors",® 2830 ;
090606 LINES .DS 1 ;j#tline in bigbuf 1870 P8 .BYTE " Offset [B-7F1",0 28408 P58 JSR GETFN jget filename
08916 BYTES .DS 1 ;bytes gotten 1880 P9 .BYTE "“Origin [B-FFFF1",0 2850 G.8 BCS GO_INT ;bad one.
0926 SFLAG .DS 1 ;jsource flag 1896 PA .BYTE “Byt/Sec [7D/861',8 2860 LDY Ho jposit @
089306 SECCNT .D5 2 ;jsector count 1960 ; 2870 JSR CHECKFH ;check Fname
69408 SECBYTES .DS 1 ;bytes/sector 1916 ;;INCLUDE Support Files 2880 BCS P58 ;00pPSs.
8950 SM = 52800 ;screen Memory 1920 ; 28980 JSR G.DRV ;jget drive
0966 LINE® = SM+16%40 ;text window 1930 .INCLUDE #D1:DMPT2.M65 2908 S5TA SRCDRV ;save it.
0970 BIGBUF = $8660 ;P: buffer 1940 .INCLUDE #D1:DMPT3I.M65 29180 JMP DIS_IT ;and disa!
0980 PRNBUF = $83CO 1958 .INCLUDE #D1:DMPT4.M65 2920 ;
08990 ; 1960 ; 2930 F_SECS JSR UP_INDR ;skip fname
16008 ;PRINT macro 1976 ;Intro Screen 2940 JSR PROMPT ;source drive
1610 ; 1980 ; 29560 P16 JSR GETONE ;get response
1028 .MACRO PRINT 1990 INTRO CLD ichill decimal 2960 BCS GO_INT ;bad one.
1838 LbA # <{%1i 2000 LDX HSFF jclear stack 2970 LDA IBUF jget the char
1040 LDY 8 >%1 2018 TXS 2980 AND HS7F
1858 JSR EPRINT 20620 LDA POKMSK 2990 SEC jmake 1-8
1068 .ENDM 2030 AND HS7F 3000 SBC #'@
1676 ; 2040 5TA POKMSK 3016 BMI Pio ;{87 yes!
1080 ;Work Buffers 2050 STA IRQEN 3020 CHP #9 3=>97
1690 2060 LDA $ {INDL ;turn on the 3030 BCS P10 jyes.
11680 %= $2c00 2670 STA SDLSTL ;intro display 3040 STA SRCDRV ;save it
1116 MYBUF .DS 128 ;jsec work buf 20860 LDA # >INDL ;list. 3050 ;
1128 DSBUF .DS 128 ;jdata buffer 2690 STA SDLSTL+1 3060 JSR PROMPT ;density
1136 INPLIN .DS 486 jinput line 2160 LDA #5522 ;normal PF 36078 P20 JSR GETONE ;input.
1148 SRBUF .DS 45 ;search buffer 2110 5TA SDMCTL 3086 G.1 BCS G.0O ;jbad input.
1156 IBUF .DS 45 ;input buffer 2120 LDA #58A ;jwhite text 3690 LDA IBUF jget char
1168 SRCFILE .DS 28 ;source file 2130 5TA COLORA 3100 AND #S57F jmask inverse
1170 DSTFILE .DS5 20 ;dest'n file 2140 LDA #5060 ;jblack border 3118 SEC jmake 8-1
1180 ; 2150 STA COLOR4 3128 SBC #'1
1196 ;Program Start 2166 LDA B2 ;jgrey backgrnd 3138 BMI P2@ ;{8?, yes,
1266 ; 2178 5TA LMARGN ;left marg=2 3140 CHMP ©2 iv1?
1218 %*= 53000 jorigin 21860 5TA COLOR2 3158 BCS P28 ijyes,
1226 START JMP INTRO ;go intro! 2190 LDA #5594 jblue gri text 3160 5TA DENSITY ;save density
1230 ; 2260 5TA COLOR3 3170 TAX 1X=n
1240 ;Intro Display List 2216 I_LOOP LDA CONSOL ;get consol 3188 LDA SDLO,X ;get max sec B
1250 ; 2220 CMP H6 jstart? 31960 STA FRO jand put it in
1260 INDL .BYTE $76,570,570,570,576 2238 BNE T_5 ;jno. 3200 LDA SDHI,X ;FR®.
1270 .BYTE $70,570,570,570,546 2240 JMP WARMSV ;yes, so long! 3218 STA FRO+1
12880 .HORD CREDIT 2258 T_5 CMP #5 ijselect? 3220 JSR BIN2HEX ;make hex.
1290 .BYTE $70,%42 2260 BEQ GO_DIS ;yes. disa. 3238 LDY #1 JCOpPY mMax #
13686 .HWORD ILG 2270 CMP 83 ;joption? 3240 D.CP LDA LBUFF,Y j;into the next
1318 .BYTE $02,570,506,520 22860 BNE I_LOOP ;no, loop 3250 5TA P6+10,Y ;prompt.
1320 .BYTE $06,520,506,541 2290 JMP DISKED ;Disk Editor. 3266 INY
1330 .HORD INDL 2300 ; 32780 CPY #4
1340 2318 ;Disassembler Data Entry 32860 BNE D.CP
13568 ;Info Display List 2320 ; 3290 ;
1360 ; 2330 GO_DIS LDA # {INFODL ;install 3300 JSR PROMPT ;sector
1370 INFODL .BYTE 570,576,570,546 2340 5TA SDLSTL ;the data 3310 P60 JSR SPC_NUM ;get number
1380 .HORD CRZ 2350 LDA # >INFODL ;entry DLIST 3320 BCS G.1
1390 .BYTE 506,540,542 2366 STA SDLSTL+1 3330 JSR TESTFR@ ;in range?
1400 .HORD SM+48 2370 JSR CLRSCN jclear screen 3340 BCS P68 ;no.
1418 .BYTE $02,502,502,502,502 2380 LDA # (PO jPoint to the 3358 LDA FRA jyes, so we
1428 .BYTE $82,5062,5062,5082,541 2396 5TA INDR ;first prompt 3360 5TA SECL ;jsave the sector
1430 .WORD INFODL 2400 LDA 1 >PO 3370 LDA FRO+1 jnumber for
1440 ; 2418 5TA INDR+1 3380 5TA SECH ;jlater.
1450 ;Disassembler Display List 2420 JSR PROMPT ;Disk/Files 3390 ;
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3400 JSR PROMPT ;Hsecs 4360 BEQ E.DN jif 8, all done 5328 G_SCR LDA COLCRS j;get xpos
3410 P70 JSR SPC_NUM ;get number 4370 JSR E.PUT jPut the char 5336 LDY ROWCRS jand ypos

3420 G.2 BCS G.1 ;bad one. 4380 INC E.LP+1 ;bump pointer 5346 cLC jadd line addr
3430 LDA FRE ;iS5 number 87 4390 BNE E.LP 5358 ADC GL,Y

3440 ORA FRO+1 4400 INC E.LP+2 5360 5TA INPLOC

3458 BEQ P78 jyes, that's bad 4418 BNE E.LP jand loop 537@ LDA GH,Y

3460 LDA FRO ;jsave the number 4428 E.DN RTS ;50 long. 5380 ADC He

3470 5TA SECCNT jof sectors for 4436 ; 5398 5TA INPLOC+1

34860 cLC jlater & add on 4440 ;E: Put byte routine 54060 LDY #28 ;zap 21 chars
34960 ADC SECL ;jstart sector 4450 ; 54106 LDA #O }ja space

35080 5Ta FRB ;150 we can test 4460 E.PUT CMP HEOL ;is it a CR? 5428 G_CLR STA (INPLOC),Y ;on screen
3510 LDA FRO+1 ;jto see if too 4470 BNE E.EOL jno. 5438 DEY jdown counter
3520 5TA SECCNT+1 ;many sec's 4486 PUTCR LDA LMARGN ;set xpos to 5440 BPL G_CLR .;and loop

3536 apC SECH jwill be read. 44950 5TA COLCRS ;the margin 5450 RTS :1so long.

3540 5TA FRO+1 4500 INC ROMWCRS ;bump ypos 5468 ;

3558 JSR TESTFR@ ;in range? 4510 JMP SCROLL j;check scroll 5478 ;Get 1 byte via INPUT

3560 BCS P70 jno way. 4528 ; 5480 ; :
3578 4538 E.EOL JSR ASC2IC ;make icode 54968 GETONE JSR G_SCR jclear line
3580 JSR PROMPT ;offset 4540 PHA jsave it 55600 LDY #O ; force text mode
3590 P86 JSR SPC_NUM ;get number 4550 LDY ROWCRS ;get ypos 5518 STY IMODE

3600 BCS G.2 4560 LDA GL,Y ;look up the 55268 INY ;1 char

3610 LDA FRO+1 ;test hi byte 4570 5TA L ;jaddress of this 5536 JMP INPUT jget input
3620 BNE P86 ;>? yes! 4580 LDA GH,Y jline and store 5546 ;

3630 LDA FRO jget lo byte 4590 STA L+L ;jin temp area 5556 ;Get a Filename

3640 CHMP H580 1) $807 4600 PLA jget char back 5568 ;

3650 BCS P86 jyes. 4610 LDY COLCRS j;get xpos 5578 GETFN JSR G_SCR ;zap line

3660 STA GETPTR ;save for later 4620 5TA (L),Y jon screen! 5588 LDY #H8 ;jforce text mode
3676 ; 4630 ; 5598 STY IMODE

3680 JSR PROMPT ;origin 4640 INY jUp Xpos 5608 LDY #15 jget 15 chars
3696 P98 JSR SPC_NLUM j;get number 46580 CPY 139 jat rmargn? 5618 JMP INPUT

3760 BCS G.2 4660 BCC E.LV ino. 5620 ;

3716 LDA FRO jCOpYy the num 46780 BEQ E.LV } just there. 5638 ;Special get number

3720 5TA ADDR ;into the addr 4680 INC ROMCRS ;next line 5648 ;

3730 LDA FRO+1 ; for the disa- 4690 JSR SCROLL ;scroll screen 56568 SPC_NUM JSR G_SCR ;zap line
3740 STA ADDR+1 ;ssembler. 4700 LDY LMARGN ;get margin 5660 JHP G_NUM  ;get a number
3750 ; 4718 E.LV STY COLCRS ;set xpos 5670 ;

3760 JSR PROMPT ;sector size. 4720 RTS jand leave 56808 ;Test FR8 for sector range
37706 PAB JSR SPC_NUM ;get number 4738 ; 5690 ;

3780 BCS G.2 4748 ;Check to see if screen Must 5700 TESTFR® LDA FRO ;is FRO a 07
3798 LDA FRO+1 ;no hi byte 4750 ;be scrolled. 5718 ORA FRO+1

ks:1:1:] BNE PAB jallowed! 4760 ; 5728 BEQ T.ERR jyes!

3810 LDA FRO jtest lo byte 4778 SCROLL LDY ROWCRS ;get ypos 5738 LDX DENSITY ;get density
3820 CMP #8125 ;125 bytes? 4780 CPY 21 jat line 217 57480 LDA FRO+1 icheck to see
3830 BEQ G.5Z jyes! 4798 BCC 5.NO ino. 57586 CMP SDHI,® ;if the sector
3840 CHMP #128 ;128 bytes? 4880 LDA # {S5M jget the addrs 5768 BCC T.GD jnumber in FRO
3850 BNE PAO ino. 48160 STA T jof line 0 & 1 5776 BEQ T.LO jis allowed.
38608 G.S5Z STA 5.SIZE ;save size 4820 LDA # >SM 5786 BCS5 T.ERR

3870 ; 4830 5TA T+1 5796 T.LO LDA FRE

3880 ;Disassembly Entry Point 4840 LDA # {L[5M+40] 5860 CMP 5DLO,X

3890 ; 48580 5TA L 5810 BCC T.GD

3960 DIS_IT JSR CLRSCN ;zap screen 48686 LDA # > [5M#401 58280 BEQ T.GD

3910 STY SFLAG jclear flag 4870 5TA L+4i 5830 T.ERR SEC ;jsignal error
39280 LDA # <{DISADL ;install the 4880 LDX #0 jline counter 58480 RTS

3938 5TA SDLSTL j;disa DLIST 4898 S5.ML LDY #39 jnow move 1 line 5856 T.GD CLC ;jsignal good
3948 LDA # >DISADL 4980 S5.M2 LDA (L),Y ;up 48 bytes 5860 RTS

3950 STA SDLSTL+1 4910 5TA (T),Y 5870 ;

3960 JSR OPENIN j;open input 4920 DEY 58806 ;Check Filename for DX:

3370 JSR OPENOUT ;open output 4930 BPL 5.M2 5890 ;

3986 ; 4940 LDA L+1 jnow update the 5960 CHECKFN LDA IBUF ;get ist char
3998 D_LOOP JSR DISAMEM ;do instr. 4950 STA T+1 jPointers. 5910 CMP HEOL jis it EOL?
4800 JSR PRINT.IT ;print it 4960 LDA L 5920 BEQ CH.B iyes,

4810 LDA #6 jclear counter 4970 5TA T 5930 CHMP #'D jis it 'Dp'?
4620 5TA BYTES 4980 cLC 5948 BEQ FN.D jyes.

48308 LDX HS5FF jget a SFF 4990 ADC 340 5950 CHMP #'P jis it 'p'?
4848 C_LOOP LDA CH ;key press? 5008 5TA L 5960 BEQ CH.C jyes,

48580 CMP H#5FF 5018 LDA L+1 5978 CHMP H#'E ;is it VE'?
4860 BEQ D_LOOP ;no. 5020 ADC #O 5980 BNE CH.B ino.

4878 STH CH jclear CH 56830 STA L+1 5998 CH.C LDA #': jmake 2nd char
4080 CMP 128 jescape? 5040 INX jup line count 6000 5TA IBUF+1 a ':' and the
4690 BNE T.SPC ;jno. 5656 CPX #21 ;jat end? 60160 LDA HEOL ;3rd char an EOL
41680 END.IT STHX CH jclear CH and 5060 BNE 5.M1i ;no way. 6020 5TA IBUF+2

4118 JMP D_OVER ;exit. 5078 DEC ROMWCRS ;dec ypos 6030 CH.R LDX #0 jzero index
4128 ; 56888 S.NO RTS jand leave 6640 CH.L LDA IBUF,X ;get input char
4130 T.SPC CMP #33 ;Spacec=pause 5090 ; 6650 5TA SRCFILE,Y ;save in buf
4140 BNE D_LOOP 51688 ;Print a Prompt 66060 INY jup buf index
4150 ; 5110 ; 6070 INX jUp input indx
4160 K.WAIT LDA CH ;jget keypress 5126 PROMPT JSR PUTCR ;print CR 66886 CPX #28 jdone 28 yet?
4170 CMP #28 jescape? 5138 LDA #5480 ;j force uppercase 6890 BNE CH.L ino.

4180 BEQ END.IT ;yes, exit 5140 5TA SHFLOK 616880 cLC ;jsignal good.
4190 CMP 833 jwait for SPC 5150 LDA #6 jand no inverse 6116 RTS jand leave.
4280 BNE K.WAIT ;to stop the 5160 STA INVFLG 6120 ;

4210 S5TH CH jpause. 5170 LDA INDR ;jget addr of 61368 FN.D LDA IBUF+2 ;get 3Ird char
42208 JMP D_LOOP ;loop again. 5180 LDY INDR+1 ;the prompt 6140 CMP #': ;3rd char a ':'?
4230 ; 5190 JS5R EPRINT ;print it 6158 BNE CH.B ;jno, bad name
4240 ;Get drive number 5200 LDA #': JPUt a ':° 6168 LDbA IBUF+1 ;get drive 3t
42508 ; 52180 JSR E.PUT 6178 CMP #'1 jless than 17
4260 G.DRV LDA IBUF+1i ;get char 5220 LDA #5520 iand a space 6186 BCC CH.B iyes.

4270 SEC ;set carry 5238 JSR E.PUT 6190 CMP #'9 jgreater than 87
42860 S5BC #'0 ;jsubtract 'e 5240 JSR G_SCR jclear line 62088 BCC CH.R

4290 RTS ;and leave 5250 LUP_INDR LDA INDR ;add 16 to get 6218 CH.B SEC isignal bad
4308 ; 5260 cLe ;jto the next 6228 RTS

43168 ;E: Print routine 52760 ADC #16 jprompt. 6230 ;

4320 ; 52880 5TA INDR 6248 ;Dump Editor Screen to Printer
4338 EPRINT STA E.LP+1 ;save lo byte 5290 BCC LUP_HI 6258 ;

4340 STY E.LP+2 ;save hi byte 5300 INC INDR+L 6268 DMPSCN JSR PRNLFD

4350 E.LP LDA S5FFFF ;get char 5316 UP_HI RTS jso long. 6278 BMI PRERR
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6
5%39 LDA $ {BORDER ;print to ’.'ST’NG 3' ASSEMBLY ieze .SBYTE “[TTEMX"
5100 e YBORDER jborder g I SBYTE “[-read Q-up ™
DMPSUB 48 .SBYTE "E- ;
gg;g BMI PRERR gigg i SAVEHD : DHPTZ.M65 1058 .55y¥§ "E_:ﬂite F-edit »
LDa He : g .OPT NO L 1060 B g
6330 STA T {ggugz ilm_!s 0120 ; 2k 1870 gg:;g ::g_u:do [-#tbase '
B 40 DIRP ELs T 1get igd'e‘x‘“fo 0130 ;-—————mm—mmmm—————— f 10886 SBYTE .._gogf‘s E-bfill »
o RN RN, B L Mt I S b
31i : : rr . .5BY l—1 :
6370 JSR DMPSUB :;;?etaqdress 0160 ; ({3 lgaeolbe : 1118 SBYIE VB-1link#t [I-dens "
e BMI pRERR. T 0o Mt 0170 j-———=—-—=——=—==== ; 1120 "SBYTE "% ol e
i - . -serc -
8400 e 1 ;next line Sise.l g T [SBVTE “B-DoH | B-imput 4
6428 Lba T gé98 iGraphics 8 Display List 1148 .SBYTE "[]-sorce g input *
CMP 816 el a8 ; ii58 .SBY uy-
6428 BNE DMLP ;nggg 162 0210 GRODL .BYTE $70,%760,510,5 1160 SBYTE E%Ldﬁft: @-rfrsh «
6440 LOQ. SSTATUS i/ pEANE azz0 CORD Ry THEnmae 1170 R el ahaptishue . o
# >STATUS ;sta : .BYTE $10,%42 i8e ;
6450 JSR DMPSLUB jstatus line 0248 "WORD BORDER 1196 PRLINE .SBYTE “EETNErENTILIIR
6460 BPL DMOK ;¥ has err 0250 .BYTE $42 1200 AL Fress CONTR
6476 PRERR JMP IOERR ;dble ret o 0260 .HORD SM 1218 O EVTE scree“" this I
g:gg DMOK RTS urn 0278 .BYTE 2,2,2,2,2 1220 ; (.
; 0280 BYTE 2,2,2,2, 1238 ;The Beginni
e . 3,2 i eginnin
gggg iPrinter Linefeed 3§33 "BYTE 2.2.2.2,2,510 ig;g ipisk Editor A
; .BYTE $01 ;
65268 PRNLFD L 8318 OLDD e 1260
6540 STapRnpir Oodo DN LEITE 543 (Nt Cepeens Sern s SR ERATNE < jEacan TnpaE
Lba HEOL 8330 MORD STATUS ; 1280 Lba # Holednssneut
2550 STA PRNBUF+1 0340 .BYTE 0,2 5,.;;‘.’29?'52 1290 sTA Sng'{‘E"L iset up pPL
560 BNE SAP 6356 \BYTE 538,542 1300 LDA # >GRODL
gsvo i 0360 .HORD INPLIN 1310 5TA SDLSTL+1
580 ;Print a Line using SI0 0370 .BYTE 510,542 1328 LDA 3 (LINPLIN+
2296 ; 0380 .HORD LINES® 1338 5TA INPLOC 1
6 60 DMPSUB STA L ;5ave addres Ao WEYIE e 20, a2 1350 LA 35, ATINRDEN D]
610 STY L#1 PERURINLAEEE Sk, 00 .WORD PRLINE 1350 STA INPLOC+H1
6620 LDY #ie ’ irect 0410 .BYTE $41 1360 LDX #8 B R
ggiﬁ DML LDX #6 J0Seae a0 0428 .HORD GRODL 1376 5TH SRFLG Jimtialize
8 STR TMPL ' 0438 ; 1380 STX SECH
6650 jinverse flag 0440 ; ! 13
6660 REE DR Dingeived S e e 1490 il el e AL
;jinversed? A E ;hex
6670 INC THPL Eyes—se:d;l 8460 ; 1410 STH HKORST 5inpﬁge$,”"9
6680 DMJ AND HS$7F imask it off 0470 HELPDL .BYTE $42 1429 STH DENSITY j6c6ngl 1 2db
gggg CMP 21123 ;skip control 3323 -HORD HELPS i:gg INK =dbl
BCS PERD icharacters .BYTE ©0,2,2,2,2,2,5%41 STH SECL
6710 CMP #96 8560 .WORD GRODL 1450 STH SRCDRV
6728 BCS PRK 0518 ; 1466 STH DESDRU
6730 CMP 1164 8528 ;Low and High bytes of 1470 STH IMODE
6746 BCS PERD 8538 ;Screen Lines p 1488 JSR DOLEFT ;
6750 cLe o R 0540 1490 LDa %6 JEnow boraer
Lic, S {aTASCIT USaR G wBUEE 30, SEMESOL 1510 bl : o
6760 K ggg TMPL jwas it inverse? 6576 gﬂg §[5M+80], {[5M+128] 1528 JG jgg Lt
fzo0 BEG PORK  ;no asva BYTE  (rsMiicod, (IsMizool 1530 bt A
6300 St ?333 ;add back in 8590 \BYTE §§§m§§3§’ 2[5"*2891 1540 L et onand
¥ [5SM+36081 jzap input
6810 PERD LDA #' i 06600 "BYTE <{[5M+4807, i556 JMP JG ?
68 2 ;'.' for contrls 061 , {I5M+4481 1 ! jmore
6820 PORK STA PRNBUF,Y jinto buffer 0620 TBYIE M e 1570 iget a ¢
6840 CPY 15 0630 WBYNE (RLIMIREN] Lot oge1 Y a0 : oMuand
6850 BNE 7 idone w/line? 0640 .BYTE <[5M+549], {LsM+6801 1598 (JEETCOM LDA
6860 Dpathll. - il 0650 LS L LG it R g
;add EOL R : M+8481
6876 STA PRNBUF+$2 8660 .BYTE <{LSM+ 16180 BEQ GETCOM ;
6880 ; BUF+$27 0670 ; 8801, (L5M¥9201 1620 B e o n TRaetibey
6898 SAP LDX HS50B ; 680 GH .BYTE DJ>SM, >IS 36 STK CH
;COPY CwWds : Mt481
gggg SIP LDA PSIOCB,X ;to DDEVIC gggg -g:’{E YLSM+801, > [5M+128] 1228 E'.fﬁ jsave it
STA $8300,X 6710 .BYTE J>L[S5M+1681, >[SM+2001 1660 # (CONT ;reset DLIST
2920 DEX i .BYTE ) [SM+2401, >[S5M+2801 1670 Boasdioe
6333 Bl 2a 0730 331? ;[5“”291: YI[SM+3I601 1680 '§$2 g et
6950 SR, RSSO R T AT e 1an0 PLa L UTh get
* M+5281 ige ey
6960 ; 6750 "BYTE > [5M+5601, > 1700 LDX 126 4 o
, > [5Mt680] jcheck it
23;3 PSIOCB .BYTE $48 ;printer 3;?3 .g:n: >[5M+6401, ) [SM+680] i;;g Lel ggp COMKEY, X
£ .BYTE $81  ;unit 1 8780 'B.JE > [SM+7201, >L5M+7681 1730 ozg ccz jvalid
2066 .BYTE $57  ;write 8790 LBVTE >[5M+8661, >L[SM+8401 1740 Bl
a0 'BYTE $80  isend bit 7=out 0800 ; E. >ISME50) z X LSME2A15 1750 BN cbt
7626 A e ;buffer 0810 CREDIT .SBYTE "di FATET R e L
e .HORD %308 ;jtime out 08280 BetE "dIS!( master * 1770 Fot A ;X 2 for offset
e {HORD £25  ;buf length o e S yxy 1780 TAR
7650 g §4E jnormal prnt 0840 .SBYTE -.ed.td‘Sk o 1790 ASL &
7066 3 80 junused Sl lohs - SBYTE i diEKg Wt 1800 Tay
;ggg ;Get Label Data gggg ggﬂg ‘*assembler " ig;g 32'5 ﬁ:“
i g ¢ data " 8
7090 .INCLUDE HD: 0880 .SBYTE "“entr % 1838 LDY $t48
e PINEIEE. el 858 drur : Sl
sFind w us .SBYTE RN i ;
TaED 1R here program ends 8916 _SBYTEYI_E_ 1866 sTh Jg?;ﬁ'".'%“ e
7138 LOPT LIST 8928 CSBYTE "Rl s 1870 LDA com-g3+1'g routine
7140 ENDPROG = X g i STa JOFF42
29 .0P DRLIN .SBYTE "B MY HSH ERS j wi
- T NO LIST 8950 .SBYTE _EEBI— 1906 JOFF JSR e vy
7176 ;Add Run address ey .SBYTE "[IEFu" i : G
7180 ; H _OFF LDY 40
7198 - ¥= RLNAD 8980 ;Help S5Screen 1530 ;
7200 _WORD START 8990 ; 1946 ;Show the Command
7210 .END 1686 HELPS .SBYTE “‘[FEWEFERITaMIY" i;g“ :
ie1e Tl Screen - Select O 1973 SHD_gg: THA
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19806
1996
2600
20610
2020
2836
2640
2850
2060
20870
2086
208986
21606
2116
2126
2130
2146
2150
2160
2170
2180
2198
2260
2210
2220
2238
2248
2250
2260
2276
22860
2290
2360
2316
2326
2336
2340
2350
2360
2376
2386
2390
24060
2410
2420
2436
2440
2450
2460
2476
2480
24956
25680
2510
2520
2536
2546
25560
2560
2576
2580
2590
2600
2616
2620
26360
2640
26560
2660
2670
26860
2696
2760
27106
27260
2730
27406
2756
2760
2776
2786
27906
2800
2816
2820
2830
2840
2856
28660
2870
2880
2896
2960
2916
2920
2936
29486

LDX
LDA
5ThA
INY
INX
CPX
BNE
LDaA
5TA
PLA
Tax
RTS

ue

SHC CTRT,Y

u4
SHC
#s$9a

?
;Command Keys

INPLIN,X

INPLIN+H4

?

COMKEY .BYTE $2a,%$39,%$22,515,%01
.BYTE $38,%3E,5608,528,52E
.BYTE $12,%$23,5%566,50B,%08
.BYTE $%3n,%36,576,50E,506
.BYTE %86D,$2D,%$18,5$37,525

.BYTE

;
;Get a Key

$B6, 580

H
GETKEY LDA $SE425 ;the easy way

PHA
LDA SE424
PHA
RTS

?
;Get Input until

;to get keys
;from the 05!

E5SCape or

JRETURN is pressed

?
INPUT STY MAXLEN ;save length

LDY ne
INLOOP STY Y2
LDA #1588
5TA (INPLOC)
JSR GETKEY
LDY Y2
CMP HEOL
BEQ INDONE
CMP 827
BNE NOESC
SEC
RTS
NOESC CMP #126
BNE NODEL
CPY
BEQ
LDA
5TaA
DEY
BPL

(INPLOC)
INLOOP

?

NODEL LDX IMODE
BEQ IS_OK
AND HS7F
CMP 8'9+1
BCC ITS
AND 8223
JSR CHEX
CPX ue

BPL IS_OK
BMI INLOOP

ITS

;jcounter

jsave it
jcursor is a
:Y ;block.
;jget a key
jrestore Y

s it [EOL?
jyes!

3is 1t ESC?
;NO!

jsignal abort
;so long.
;jdelete?
jnope.

jon 1ist char?
jyes!

jremove cursor
2 Y

jdecrease cntr
;and loop

;jget mode?
;jstring mode.
;jmask inverse
19972

ino.

jmake uppercase.
jis legal?

jtest H.

jlegal!l

;jno good.

i
IS_0K CPY MAXLEN ;at max len?

BEQ
5TA
JSR
5TA
INY
BNE

INLOOP
IBUF,Y
ASC2IC
(INPLOC)

INLOOP

2

INDONE STA IBUF,
LDA HO
5Ta (INPLOC)
CLC
RTS

jyes.
;no save char
;jand put it
,Y ;on screen
jup cntr

;and loop.

Y ;save EOL
;jerase cursor
2y

;show good.
;jboogie.

2
;Erase Input Line

2

ERAINP LDA #8
LDX #H3I4

ERL S5TaA
DEX
BPL
RTS

ER1

H
;iGet a String
;

G_STR LDA #6
5TA IMODE
LDY #H33I
JMP INPUT

H
;

Get a Hexstring

INPLIN+S,H

2950
2960
2970
2980
2998
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3108
3118
31280
3130
3140
3150
3166
3170
3180
3198
3200
3218
3220
3230
3240
3250
3260
3270
3280
3298
3368
3318
3320
3330
3340
3350
3360
3370
3380
3390
3400
3418
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3618
3620
3630
3648
3658
3666
3678
3680
3690
3700
3710
3720
3730
3740
3750
3760
3770
3780
3796
3860
3810
3826
3830
3840
3850
3860
3870
3880
3890
3900
3910

?

G_HEX LDA #1
5TA IMODE
LDY #32
JSR INPUT
BCC MEV
RTS
LDX
LDA
CHMP
BEQ
INX
BNE

MEV
G4E

Hoe
IBUF,X
HEOL
G4L

G4E

G4L TXaA
AND

BEQ

3
G4R

LDX
LDA
5TA
DEX
BPL
LDA
5TA
LDX
LDY
LpA
CHP
BEQ
5TA
INX
LDA
5TaA
STH
STY!
JSR
LDY
LDX
5Ta
INY
INX
BNE
GHID CLC

RTS

143

MDN IBUF , X

MDN
#'eo
IBUF
He

e
IBUF, X
HEOL
GHID
HXH

G4R
GHZ

HEXZBIN
Y3

X3
IBUF,Y

GH2

?
;jGet a Number

!
G_NUM LDA H1
5TA IMODE
LDY #4
JSR INPUT
BCC GNK
RTS
JSR
TAY
G4LOOP LDA IBUF,

CHMP HEOL

BNE TESTIT
G4G CLC

RTS

GNK ZFR

£ 4

TESTIT JSR CHEX
ASL FRO
ROL FRO+1
ASL FRB®
ROL FRO+1
ASL FRO
ROL FRO+1
ASL FRO
ROL FRO+1
TXa
ORA
5TA
INY
BNE

FRO
FRO

G4L00P

IBUF+1,X

jhex mode.

3132 chars max
;jget input.

;0k?
jno.
jget
;i the

length of
input.

;is the input
jeven?
jyes!

;jno. add a
jleading zero
;to the input
;jbuffer.

jinput pntr
joutput pntr
jget char

;jall done?
jyes!

;jsave it

jget next char

jsave it
jsave x
jsave y
jmake binary
;jget ¥

jget X

jsave binary
jup Y

jup X

;jand loop
;signal good
jlater.

1hex mode.

;4 chars
jgrab it.
;go00d?

;jno.

;zap FRO
;Y=0

Y jget a char
;jdone?
jnope.
;signal good
jspater.

jget value
j%2

%4

;%8

3 ¥16

jget value
;add to FRO
jsave it

jup count
jand loop

’
jClear out Screen Memory

?

CLRSCN LDA %10
LDY #6
CLRS 5TaA SM,Y
5TA
5TA
5TA
INY
BNE
LDA
5TA
TYA
5TaA
RTS

CLRS
LMARGN
COLCRS

ROMCRS

SM+$0100,Y
5M+50260,Y
5M+58360,Y

H
;5how the Screen Borders

i
DOLEFT LDA GL
5TA T

;first line
jof memory

3920
3930
3940
3958
3968
3970
3986
39986
4000
4010
4020
4036
4040
4056
4060
4070
4080
408986
4100
41160
4120
4136
4146
4156
4160
4170
41860
41908
4200
4210
4220
4236
4240
4250
42660
4276
4280
4296
4300
4316
4320
4336
4346
4350
4360
4370
4380
4390
44060
4416
4420
4436
4440
4450
4466
4478
4480
4498
4500
4510
4526
4536
4540
4558
4560
4578
4586
4596
4600
4616
4620
4630
4640
4650
4660
4676
4680
4690
4700
4716
4720
4730
4740
4756
4760
4776
4780
47908
4800
4810
4820
48360
4846
4850
48606
48786
4880

LpaA
5Ta
LDX
LDY
LDa
5Ta
5TY
LDY
5TaA
LDY
INX
INY
LDa
5Ta
STY
LDY
5TaA
LDY
JSR
INK
CPX
BNE
RTS

GH

T+l

pa1:]

e
LEFTB, X
(m,yY
Yi

uzs
(m,yY
Yi

LFB ;left column

jrepeat in

imiddle
jover 1

LEFTB, X
M,y
Y1

uz29
(T, v
Y1
ADD48

jcolumn 2

jand in middle

;jdown 1 line

H32
LFB

;16 lines?

H
;Add 46 onto pointer to
;jmove down one line

’

ADD4B LDA T
CLC
aDC #528
5TA T
BCC A40
INC T+1

A48 RTS

H
;jDisplay the Sector Data

2

SHHSEC LDA GL
5TA T

LbA GH
5TA T+1
LDa #2
5TaA Y2
LDA HDF
BEQ
JMP
LDY
JSR
STY,
LDa
5Ta
JSR
INC
LDY
INY
LDA
JSR
5Ta
LDA
JSR
INY
5TA
INY
STY
CPY
BEQ
LpY
CPY
BNE
RTS
JSR
LDA
5Ta
JMP

;jstart at top

iy pos =2

jhex or dec?
;HEX

H9
H1

;get a byte
;to hex
;jscreen pos Y
LBUFF+2
ASC2IC
(13 ,Y

LBUFF+3
ASC2IC

;hi byte of hex
ishow it

jnow low byte
CT, Y

Yz

nz26
H4

jend of line?
jyes

HS ;end of buffer?
jno

H4 jdown 1 line
jreset LMargin

2

;5how Sector in Decimal Mode
JIf 'tens' digit is inversed
jthe number is over 2080,if the
j'units' digit is inversed the
jnumber is between 186 and 260

i
SDEC LDY #0

INC Y2 ;3

SD1 LDA HSFF ;set inverse
5Ta IV ; flag
LDA MYBUF,Y ;get byte
INY
STY.-Y1 jsave buf pos
CMP #2006 jover 2687
BCC DD1
S5EC ;- 200
SBC #1200
INC IV ;jset flag
INC IV ;jto 1
BNE DD3

DDP1 CMP 18686 ;jover 1667
BCC DDI

38

JULY A.NLA.L.O.G. Computing



4890
4960
42186
4928
4938
4940
4950
49606
4978
4980
4998
5660
5010
5628
50306
5048
5658
5060
5078
50886
5696
5166
5116
5128
5136
5148
5158
51686
5176
5186
51986
5260
52106
5220
5236
5246
52506
5266
5278
5280
5298
5308
5316
5328
53306
5348
5356
5368
5376
5386
5398
5468
54186
5428
5436
5446
5458
54686
547606
5486
5496
55608
55186
5528
5536
5548
5556
5568
5570
55886
5598
5660
56186
5628
5638
5640
5658
5660
5678
5680
5698
5766
5718
5726
5738
5748
57580
5768
5778
5786
5798
58686
5818
5828
5836
5848
5858

SEC
SBC #io6
INC IV ;jset flag to @
DDI LDX #'®9 ;jdefault 'ee*
STH TENS
STH UNITS
DD5 CMP #1564 ;jover 167
BCS DD4 jyes
CLC
ADC UNITS ;add units digit
5TA UNITS
LDY IV ;jsee if any are
BMI DD2 jinversed
LDA UNITS,Y ;do inverse
ORA #5806
5TA UNITS,Y
DDZ LDY Y2 jget screen pos
LDA TENS jconvert to
JSR ASC2IC ;screen code
5Ta (T ,Y
INY
LDA UNITS ;same for
JSR ASC2IC ;units digit
5TaA (13 ,Y
INY jmove right
INY
STY Y2
CPY 827 ;jdone w/line?
BEQ DD6
DD7 LDY Y1 ;jdone with
CPY nS$86 jsector?
BNE SD1
RTS
DD6 JSR ADD48 ;jnext line
LDA #I
STA Y2 jreset LMargin
BNE DD7
DD4 SEC ;jget tens digit
SBC #S$6A
INC TENS
BNE DDS
RTS

2
;5how Data as ATASCII or
;Internal Code

i
ASCINT JSR MASIN ;show type

LDA GL ;top line

sSTa. T

LDPA GH

SThA T+i

LDX Ho ;jdata pos
AIM LDY #3060 ;jscreen Y
AIL LDA MYBUF,X ;get byte

STH X2

LDX AIFLAG ;ATASCII or

BNE AIN ;Internal

JS5R ASC2IC ;convert
AIN LDX X2

5Ta (T1,Y ;show it

INX

INY

CPY #1526 ;end of line?

BNE AIL

JSR ADD49 ;next line

CPX u586 ;end of buffer?

BNE AIM

RTS

:
;Show it as ATASCII on screen

?

ASC2IC JSR BITER
ORA AZI,X
LDX K1
RTS

?
;Show as Internal Code on screen
?
IC2AS5C JSR BITER
ORA I2A,X
LDX X1
RTS
;
;Do bit work
?
BITER STH X1
PHA
ROL A
ROL A
ROL A
ROL &
AND #3I
TAX
PLA
AND
RTS

#S9F

.
’

5860
58706
5880
589%6
5900
5916
5928
59386
5946
5956
5960
5976
5980
59298
6000
66186
6620
6630
6040
66850
6060
6070
6680
60696
6160
6110
6120
6130
6148
6156
6168
6170
6180
6196
6200
6210
6220
6236
6240
6250
62608
6270
6286
6290
6360
6316
6328
6330
6340
63508
6360
6370
6386
6398
6400
64106
6420
6430
6440
6450
6460
6470
6480
64906
6560
6510
6520
6530
6540
6558
65660
6576
6580
65920
66006
6610
6626
6630
6640
6650
6660
6670
66860
6696
6700
6710
67260
6730
6740
6750
6760
6770
67860
6790
6860
6816
6820

;Do heading of 'ATASCII' or

; "INTERNAL"®
?

MASIN LDX #7
LDA AIFLAG
BNE IN

LDX H1S
LDY 87

LDA INMS,H
5TA
DEX
DEY
BPL
RTS

IN
Mal

Mai

.
:

code

;get flag
jno, internal

;jcopy header
;0N screen

BORDER+30,Y

;jDisplay the Sector Data

i

SECINF LDA SECL

jsector #

5TA FRO

LDA SECH

5TA FRO+1

LDX #S ;jat position S
JSR PH1i jPut it on.
LDA MYBUF+127 ;88 of bytes
5TA FRO

LDX #H3IS ;jposit, 35
JSR PH2 jPput it on.
LDA MYBUF+125 ;file #

LSR A 3is in the
LSR A ;6 hi bits
5TA FRO

LDX HiS ;jposit. 15
JSR PH2 ;jdisplay.

LDA MYBUF+126 ;sector link
5TA FRO ;low

LDA MYBUF+125 ;sector link
AND #HI shigh

5TA FRO+1

LDX #25 jposit 25

LDA SRCDRV ;get source
ORA #5980 ;jmake inverse
5TA DRLIN+S ;on screen
LDA DESDRV ;dest drive
ORA #5906

5TA DRLIN+15 ;on screen
LDA DENSITY ;disk density
CLC

ADC #591

5TA DRLIN+35 ;on screen
LDY HKORST ;input mode
LDA INPMS,Y ;get letter
5TA DRLIN+2S ;on screen

’
;jPut Hex # on Status Line

jenter with X = position

’

PH1 LDY $#1 ;jstart at digiz
BNE P_IN

PHZ LDY #H2 ;jdigit #3

P_IN STY TMP1 ;save Y
STH TMP2 ;jsave X
JSR BINZHEX ;make hex
LDY TMPL ;jrestore X&Y
LDX TMPZ2

P_LP LDA LBUFF,Y j;get char
JSR ASC2IC ;make ICODE
ORA #5880 jinverse it
5TA STATUS,X j;on screen
INK
INY
CPY H4 ;jat end?
BNE P_LP ;jno.
JMP ZFR ;zap FRO

2

;jCopy DSBUF to MYBUF

2

TOMYBUF LDY HS$?F

TOM LDA DSBUF,Y
STA MYBUF,Y
DEY
BPL TOM
RTS

?

;jTables for ATASCII and

;Internal code conversions

i
I24 .BYTE $28,%48,500,560

AZI

.BYTE $40,5008,520,560

H
;The Command Table

i
COMTAB .WORD EDITS ;block edit

+ HORD
« HORD
+ HORD
« HORD
« HORD

DECH
EORS

BFILL
CHNFIL

HX2DEC ;hex>dec

;decdhex

;jblock fill

;jeor sector
;file 8

6830
6846
6850
6860
6870
6880
6896
69606
6910
6926
69306
6940
6950
6960
6970
69280
6998
7000
70610
7629
7030
7040
70650
7060
70670
7080
7698
7166
7110
7120
7136
7146
7150
7160
71786
7180
7196
7260
7216
7226
7230
7240
7256
7260
7276
7280
7298
7360
7316
73280
7336
73486
7350
7368
7376
7380
7396
7400
7416
7420
7430
74409
74580
7460
7478
7488
74950
7560
7510
7526
7536
75480
7550
7560
7570
75860
7590
7600
7610
7620
7636
7640
7650
7660
7676
7680
7690
77060
77160
7720
7736
7740
7756
7760
7778
7780
77986

«WORD
+ HORD
+ HORD
« HORD
+ HORD
«HORD
« HORD
+ HORD
+ HORD
+ WORD
+ HORD
« HORD
+ HORD
« HORD
« HORD
« HORD
« HORD
+ HORD
+ HORD
+ HORD
+ WORD

SEARCHS
SLINKS
READS
HWRITES
AIFLIP
HDFLIP
HELPME
LUNDO
CHNSRC

jsearch
jlink 8
jread sec
jwrite sec
;flip chars
;flip ft's
;help scrn
;undo

;jsrc drive
CHNDES ;dest drive
KOLOR ;next hue
REFRESH ;clear scrn
DOWNL ;sec=sec-1
upi jsecc=sectl
HEXSTR ;input flip
TRACES ;trace link
CHNDENS ;new density
LUMIN ;luminance
INTRO ;menu screen
REFRESH ;clear scrn
DMPSCN ;prnt scrn

~

jRoutines

~

;j5how Sector as ATASCII (8) or
jInternal Code (1)
’
AIFLIP LDA AIFLAG
EOR &1
5TA AIFLAG
JMP ASCINT

H
;Show Sector as Hex (8) or
;Decimal (1) data

?

HDFLIP LDA HDF
EOR #1
5TA HDF
JMP SHHWSEC

;
;Edit the sector:Set INP to
jHChex) or S(string) input

?
EDPITS JSR G_NUM ;get start byte

BCC EEL
EDN RTS
EEL LDA FRO+1 ;jis the #{$807
BNE EDN
LDA FRO
CHMP #1580
BCS EDN jno way.
STA FBYTE jsave it
JSR ERAINP ;clear INPLIN
LDA #5a4 ;ja 'D*
5TA INPLIN+3
JSR G_HS jget data
BCS EDN
5TY Y1 ;j5ave length
DEY
MIC LDA IBUF,Y ;make the data
LDX AIFLAG ;ASC/ICODE
BEQ MIO
JSR ASC2IC
MIO STA IBUF,Y
DEY
BPL MIC
EE2 LDY FBYTE ;Y= pos
LDX &6
CPM LDA IBUF,X ;get byte
EEI STA MYBUF,Y ;store it
INX
INY
CPY #5806 jend of sec?
BEQ ERT jyes.
CPX Y1 jend of data?
BNE CPM jno.
ERT JMP SHOMALL ;show changes
?
;jDecimal to Hex converter
?
DECH LDA #1 ;hex mode
S5TA IMODE
LDY 15 ;5 chars max
JSR INPUT
BCC G_IB
RTS
G_IB LDA # {IBUF ;point FP
5TA INBUFF ;to buffer
LDA # >IBUF
5TA INBUFF+1
LDA #B
S5TA CIX
JSR AFP ;ASCII to FP
JSR FPI jFP to Integer
BCC U5 jCLC->good.
JSR ZFR ;'6668' on error
US LDA FRO+1
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7800 PHA ;jsave the # 8770 BCC E_GO 97406 BCC AD2

7818 LDA FRB® 8786 RTS 9750 AOR RTS

7820 PHA 8798 E_GO LDY HS?7F jeor whole 9760 ;

7830 LDX #1 88008 ERP LDA MYBUF,Y ;sector 9778 A0Z CPY #O ; just EOL?
7840 STX HKDC ; force decimal 88106 EOR FRO 9780 BEQ IS_OLD? ;yup, check buf
7856 DEX jposit @ 8820 5TA MYBUF,Y 9796 STY SRFLG ;jsave length
7860 JSR COPYNUM 8836 DEY 9860 LDY #44 ;jcopy bufr over
78760 INX jinsert = 8840 BPL ERP 9816 AOCP LDA IBUF,Y ;to the save
78860 LbA #'= 8850 JMP SHOMWALL ;show it 9820 5TaA SRBUF,Y ;buffer for
7890 5TA IBUF,X 8866 ; 2836 DEY jnext time
7900 INK 88768 ;Show Sector Data, Characters 9840 BPL AOCP

7916 PLA jget # back 8880 j;and Sector information 9850 BMI AORI

7920 5TA FRO 8890 ; 9860 IS_OLD? LDA SRFLG ;old data?
79306 PLA 8966 SHOMWALL JSR SHWSEC ;data 9876 BEQ AOR ;jno way!
7949 5TA FRO+1 89106 JSR ASCINT j;characters 9886 ;

7950 JSR COP_ALL ;copy hex 8920 JMP SECINF jinofrmation 9890 AORI LDY #O jconvert to
7960 JMP SHO_IT 8936 ; 9906 ALI LDA SRBUF,Y ;internal
7970 ; 8940 ;Install the HELP screen 9910 LDX AIFLAG

7986 ;Hex to Decimal Converter 8950 ; 9920 BEQ A_ST

7990 ; 89608 HELPME LDA # {HELPDL ;change 9936 JSR ASC2IC

8000 HXZDEC JSR G_NUM ;get number 8976 5TaA OLDD jdisplay list 9948 A_ST STA IBUF,Y

8616 BCS ANRTS 8980 LDA $# >HELPDL ;part way 9950 INY

8020 ; 8990 5TA OLDD+1 ;down 9960 CPY SRFLG

8030 LDX #1 ; force decimal 908688 PLA 9978 BNE ALI

8040 STK HKDC %6180 PLA 2980 ;

8056 DEX jinsert hex 9626 JMP GETCOM 9998 SSTR LDA #581 ;jcompute the
8060 JSR COP_ALL 9636 ; 010600 SEC ;last posit we
8070 LDa H'= jinsert '=v 96408 ;Restore the Sector's Data 6106186 S5BC SRFLG ;jcan look at.
8080 5TA IBUF+5 9056 ; 01608206 5TA MAXLEN j;save it.
8090 LDK #6 jposit #6 9866 UNDO JSR TOMYBUF 6160836 LDY He jsec pntr
8100 JSR COPYNUM ;copy number 9678 JMP SHOMWALL 0160640 SEL LDX H6 ;jbufr pntr
8116 SHO_IT LDA IBUF,X ;put the str 2080 ; 016056  STY Y1 jsave it
8120 JSR ASC2IC ;on the 96908 Erase text in MWindow 010066 TRYF LDA IBUF,X ;get buffer
8136 5TA LINEG,X ;screen. 9168 ; 016676 CMP MYBUF,Y ;in sector?
81480 DEX 9116 ERATXT LDY #H3I? 010680 BNE G5_LP jno increment.
8150 BPL SHO_IT 9126 LDA #O 016696 INY ;jget next char
81606 ANRTS RTS 9136 ET1 STA LINEG,Y 010160 INX

8170 ; 9140 DEY 0161106 CPX SRFLG jat end?
8186 ;Copy all 4 Hex digits to IBUF 9156 BPL ET1 016126 BNE TRYF ino yet...
8190 ; 91660 RTS 0161308 LDA Y1 ;jfirst byte
82060 COP_ALL STX TMP1 2170 ; 0106140 5TA FBYTE ;save

82160 JSR BINZHEX 9186 ;Change Source Drive 0161506 JSR SHO_P0S ;sho match!
8220 LDX TMP1 91506 ; 816166 ;

8230 LDA #'S 92606 CHNSRC LDX SRCDRV 816176 GS_UP LDY Y1 ;get posit
8240 5TaA IBUF,X 9210 JSR DRU_UP 016186 INY jincrement
82506 INX 9228 5TX SRCDRV 01619506 CPY MAXLEN ;at end?
8260 JMP ALL 9236 JMP SECINF 0162600 BNE SEL ;jno loop.
8270 ; 9240 ; 6162106 RTS ;50 long
8280 ;Block Fill 9256 ;Change Destination Drive 016228 ;

8290 ; 9266 ; 0162368 ;find place on screen to
8300 BFILL JSR G_NUM 9276 CHNDES LDX DESDRV 0168240 ;mark the match

8310 BCC BFB 92806 JSR DRVU_UP 0106250 ;

8320 RTS 9258 STX DESDRV 8162606 SHO_POS LDA FBYTE ;byte #t
8330 BFB LDA FRO 9360 JMP SECINF 016270 LSR A ;jdiv by 8
8340 BFC LDY HS7F ;fill mybuf 9316 ; 06106280 LSR A ;to get row
8350 BFF STA MYBUF,Y ;with value 9328 ;Increment Drive Number 016296 LSR A

8360 DEY 9338 ; pie300 TAY

8370 BPL BFF 9340 DRV_UP INX 016310 LDA GL,Y ;jget memory
8386 BFD JMP SHOMWALL ;Show it 93508 CPX #9 016326 5TA T jposition
8396 ; 93606 BNE SHX 816330 LDA GH,Y

8400 ;Convert Hex to Binary value 9370 LDX #1 016340 5TA T+L

8410 ;returns with A = value 9386 SHX RTS 0816350 TYa

8420 ; 93386 ; 016360 ASL A

8430 HEXZBIN LDA HXL ;check if 9460 ;Change the File Number 8168376 ASL A

8440 JSR CHEX 94106 ; 016380 ASL A ;X8

84560 S5TH HXL 94206 CHNFIL JSR G_NUM 016396 S5TaA THMPI

8460 LDA HXH jsame for hi 9430 BCC FF1i 0164060 LDA FBYTE ;jget remainder
8470 JSR CHEX 9440 FFI RTS 010416 SEC

8480 TXA ;}x16 9458 FF1 LDA FRO+1 010420 S5BC TMP3 ;90 right by
8490 AsSL A 94686 BNE FF3 0616436 5TA THMPI ;threes!
8560 aAsSL A 94786 LDA FRO 616440 ASL A ;X2

8516 ASL A 9486 CMP 364 ;8-63 allowed 616450 cLC

8520 ASL A 9490 BCC FF4 010460 ADC THMPI 3 x3

8530 ORA HXL ;jadd low 9500 LDY #1181 016470 CLC

85460 RTS i1=A 9518 JMP IOERR 616480 [:] 1 - ¥4 ; for margin
8550 ; 9528 FF4 ASL A ;high 6 bits 010490 Tay

85608 ;S5ee if digit is in the Hex 95308 ASL A jused for file 8165060 LDA #127 jwedge

8576 ;table 9540 5TA FRO ;jnumber 616510 5TA (T2,Y ;Show it
8580 ; 9550 LDA MYBUF+125 ;get byte 8165206 RTS

8596 CHEX LDX HSOF ;16 digits 95680 AND #3 ;jmask out low 0168530 ;

8600 HH4 CMP HXTAB,X 9578 ORA FRO jadd in File # 01065408 ;Refresh the screen to
8610 BEQ HH3I 95880 5TA MYBUF+125 0108550 ;erase the arrows

8620 DEX 9598 JHMP SHOMWALL ;show it 016560 ;

8630 BPL HH4 2660 ; 816570 REFRESH JSR CLRSCN

8640 HH3I RTS 9618 ;Get Hex or S5String 616586 JSR DOLEFT

8650 ; 9620 ; 816590 JHP SHOWALL

8660 ;Sets flag for Hex or 963080 G_HS LDA HXORST 0106600 ;

8678 ;5tring (Character) Input 9640 BNE G_ST 016616 ;Change Screen Color

8680 ; 9650 JMP G_HEX 810620 ;

8690 HEXSTR LDA HHXORST 9660 ; 6166306 KOLOR LDA COLORZ

8760 EOR 81 9678 G_5T JMP G_STR 610640 CLC

87108 5TA HXORST 96806 ; 616650 aDC #5510

8720 JMP SECINF 96968 ;Search for Hex or String. 616660 5TA COLOR2

8730 ; 9766 ;S5tring can be either 616676 RTS

87406 ;EOR the data with a byte 9716 ;ATASCII or Internal Code 610686 ;

8750 ; 9228 0816690 ;Change Luminance

8760 EORS JSR G_NUM 9736 SEARCHS JSR G_HS j;get data 616760 ;

40
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616718
816726
016736
016740
8187506
0167606
016776
016780
0167986
0168600
016816
010820
016830
016840
816856
010860
0108706
016880
010896
016960
0169106
016926
0169360
010946
816950
016960
016976
016980
0169960
0116060
giieie
811620
81168306
6116406
6116856
6116860
0116706
011686
6116906
011166
6111186
011126
6111306
011140
811150
011160
011176
011186
011196
011260
011216
011226
0112306
0112490
8112586
011266
0112786
0112886
8112906
811360
811318
0811326
011338
611346
811356
811366
811378
811386
611396
8114606
811410
811426
011438
011448
8114506
01146806
011476
011488
811495606
611566
611516
611526
011538
811540
811558
0115686
8115786
011586
011596
811600
011610
011620
811638
611640
811656
8116660
811670

LUMIN
TAX
AND
5TaA
THA
cLC
apc
AND
ORA
5Ta
RTS

LDA COLOR2

#5Fe
CTMP

nz
HSOF
CTMP
COLORZ

:
;Change Sector Link

’

SLINKS JSR G_NUM
BCC SL_G
RTS

SL_G LDA FRS
ORA FRO+1
BEQ LN_ER
LDA FRO+1
LDX DENSITY
CMP SDHI,H
BCC G_LNK
BEQ G_TLO
BCS LN_ER

G_TLO LDA FRO
CMP SDLO,X
BCC G_LNK
BEQ G_LNK
BCS LN_ER

G_LNK LDA FRO ;store it
5TA MYBUF+126
LDA FRO+1
AND #3I
5Ta FRO
LDA MYBUF+125 ;mask off
AND HSFC jfile #

ORA FRO+1 jadd in link
5TA MYBUF+125
JMP SHOWALL ;show it

;chk for @

;make sure the
;new link is
jallowed in
;this density.

;
LN_ER
JMP

LDY #is8e
IOERR

ead a Sector

H
iR
i
READS
BCC
RTS
G_RD LDA FRO
ORA FRO+1
BEQ DORED
LDA FRB
5TA SECL
LDA FRO+1
5TA SECH

JSR G_NUM ;get sector
G_RD

; just EOL?
reread

the new
area

iyes,
icopy
;8 to

?

DORED
BPL G.Q
JSR IOERR

G.Q JSR TOMYBUF ;move to mybuf
JMP SHOMWALL ;show it

JSR READIT ;do the read

:

;5et up Reading

1

READIT LDA SRCDRV ;source drv
STA DUNIT
LDA # >DSBUF ;read into
5TaA DBUFHI ;dsbuf
Lpa # <{DSBUF
5TaA DBUFLO
LDA #552
BNE REDWRT

?

;5et up Hrite

2

WRITIT LDA DESDRV ;dest. drv
5TA DUNIT
LDA # >MYBUF ;write out
5TA DBUFHI ;mybuf
LDA 3t {MYBUF
5TA DBUFLO
LDA #5557

;

;jgeneral read,write

7

REDMWRT STA DCOMHND ;save cwd
LDA SECL ;jsector 07
ORA SECH
BNE C_D ;jno.
INC SECL ;now sector 1.

C_D LDX DENSITY ;test to be
LDA SECH jsure that the
CMP SDHI,X ;sector is on
BCC S5_0K ;the disk.
BEQ T_LO

811686
811696
611760
811716
811726
811736
811740
811750
811760
811776
611786
811796
611866
011816
011826
011836
011840
811856
811866
011876
011886
811890
0119006
6119186

8119286

811936

811546

811956
8119660

011970

811986

811996

6812600

612610

812626
6126306

0120406

8120560

6120660

012670

8172086

0120696

812160

812110

012128

812136

812146
812158

812166

0812170

812186

812190

012260

612z16

012226

012236

012246
812258
012260
0122706
812286
812298
8123006

012316

012326

012336

0123406

012350

0123606
012376
6812386
812398
812406606
0124186
0124206
012436
012440
012456
0124660
0124706
012486
0124906
6125060
012518
8125206
012530
812540
812550
812566
012576
012580
012596
8126060
812616
012626
012636
0126480

T_LO LDA SECL ;test lo.
CMP SDLO,X
BCC S_0K

T_NO LDA S5DPLO,X ;move max 8
5TA SECL ;jinto sec B
LDA SDHI,X
5TA SECH

5_0K LDA SECL ;save the
5TA DAUXL ;jsector in SIO0
LDA SECH ;work area
5TaA DALUXZ
LDbA #5806 1128 bytes
5TA DBYTLO
LDA #HO
5TA DBYTHI
JMP DSKINV ;do SIO0

Format an I/0 Error #

L e

F_ERR JSR ZFR ;zap FR®
STY FRO ;jsave err
LDX #i ; force decimal
STK HXDC
LDX #7 ;COPY error Msg
DS.1 LDA ERMS,X ;to buffer
5TA IBUF,X
DEX
BPL DS5.1
LDX #8 ;COPY number in
JSR COPYNUM
LDA #0
5TA IBUF+1,X
RTS
;Disk editor Error Routine
I0OERR JSR F_ERR
JMP SHO_IT ;show error.
H
;Read Down One Sector
2
DOWNL LDA SECH
BNE DAZ jok
LDA SECL
CHMP B2 jif LT 2 no
BCS DAZ ;jdecrease
RTS
DAZ DEC SECL ;go down 1
LDbA SECL
CMP HSFF
BNE DAl
DEC SECH

DAL JMP DORED j;read it
H
;jRead Up One Sector
H
UP1 INC SECL
BNE UPA
INC SECH
upAa JMP DORED
i
;Trace a file

i
TRACES LDA SECL ;save cur

5TA SSECL jnumber just
LDA SECH ;jin case

5TA SSECH

LDA MYBUF+1235 ;get link
AND H3I ;hi

5TA SECH

LDA MYBUF+126 ;and low
5TaA SECL

ORA SECH

BNE D_R jif 8 end of
LDY 31182

JMP TOERR

D_R JMP DORED ;trace

:

EOFT LDA SSECL ;reset current
5TA SECL jsector number
LDA SSECH
5TA SECH
RTS

K
jHrite a Sector

i
WRITES JSR G_NUM ;sector to

BCC WR1 jwrite.
RTS

HWR1 LDA SECL j;save old #
STA [SSECL ; for later.
LDA SECH
5TA SSECH
LDA FRO jsector 07
ORA FRO+1
BEQ HWR2 jyes.

812650
012660
812670
812686
6812696
8127060
8127186
812720
812738
812748
812756
8127686
812778
012786
812798
6812860
612818
012828
812838
012840
6812856
06128606
012878
012886
0128986
612968
8129186
012926
812930
012946
812956
0812960
8129%76
812988
612998
68130606
813018
0130206
8136386
613646
813650
8130606
81368786
6130880
01306986
61310606
813116
0131206
813136
68131406
813150
0131686
813178
013180
8i3i98
913260
013218
813226
813238
013240
013256
813260
013278
013286
013296
013366
813316
013326
813338
813340
0133508

LDA FRO ;COPY new sec
5TA SECL jinto pntr
LDA FRO+1
5TA SECH
WRZ LDA SECL ;use old sector
5TA FRO ;number.
LDA SECH
5TA FRO+1
JSR BINZHEX ;make hex
LDY #3 ;jcopy to the

WRI LDA LBUFF,Y ;message.
S5TA SUREMS+11,Y
DEY
BPL
LDA
0ORA

HR3
DESDRV ;put in the
#5530 . ;jdestn drive
5TA SUREMS+26
LDY #Ho
WR4 LDA SUREMS,Y
BEQ GYN
JSR ASC2IC
5TA (INPLOC),Y
INY
BNE HR4
GYN JSR GETKEY
CHMP H27
BEQ WRU
AND HS7F
CHP H'Y
BEQ MRS
CHMP #1'N
BNE GYN
BEQ WRU

H
WRS JSR MWRITIT
BPL WRU
JSR IOERR
WRU JMP EOFT ;restore
H
;Change Density

i
CHNDENS LDA DENSITY
EOR 81
5TA DENSITY
JMP SECINF

BORDER .SBYTE "EEETEIECFECE"
.SBYTE " EYECIEI Y] m
.SBYTE "IHS NN "

INMS .SBYTE “ICEILTIN"

ATMS .SBYTE "[IGESed"
INPMS .SBYTE “[8"

5DLO .BYTE $D8,518
SDHI .BYTE $02,504
ERMS .BYTE “Error $ "

H
;jLeft Border

LEFTB .SBYTE “"NCEFUFCFLFIETE"
12 A0 84048505860687078

?
;Various Messages & Prompts

i
SUREMS .BYTE "Write SEC: 8686"
.BYTE " to D : Y/N?",0

HXTAB .BYTE "08123456789ABCDEF"
CTHT .SBYTE "[FEEENLDIENAT"

.SBYTE "W T SEL"

. SBYTE “EASTTTEL]"
-SBYTE "'[IoraJ"'

LISTING 4: ASSEMBLY

81086 ;SAVEHD:DMPTI.M65

(5 50 W R et b o e e i

8126 ;

8138 ;Memory disassembler

0148 ;

8158 ; by: Bryan Schappel

8160 ;

8170 j————————————————— e

8180 ;

8190 DISAMEM LDY #6 ;zero Y
8200 STY HXDC ;in hex
8210 5TY BYTES

8228 JSR GETBYT j;get opcode
8230 BPL D.1 ;error?
6240 JMP D_OVER ;yes!

08250 ;

0260 D.1 STA OP ;jsave op
0276 LDY #8 ;zero Y
06288 FNDOP CMP OPCODE,Y ;is op in
08290 BEQ HAVOP ;the opcode
8300 INY ;table?
8310 CPY #1i51 ;151 yet?

JULY A.NLA.L.O.G. Computing
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0328 BNE FNDOP ;no. 1296 LDX #5286 ;jslam IOCB #2 2260 LDA (INDR),Y ;get label name
0330 ; 1300 JSR CLOSE 2278 5TA IBUF,X ;from the table
9340 HAVOP STY Y2 jsave Y 1310 PRINT ALL.DONE ;done mess. 22880 BPL C_CP ;jand insert into
0350 JSR ZBUF jclear buffer 1326 JSR GET_RET j;get a return 2296 AND HS7F ;jdisa line.
0360 LDA ADDR jcopy addr 1330 JHMP INTRO jgoto intro. 2300 STA IBUF,X

0370 STA FRO ;jto FP 1340 ; 2318 LDA ADD_ON ;exact match?
0386 LDA ADDR+1 1356 ;Immediate Mode 2328 BNE PLUS ;no.

0390 5TA FRO+1 1366 ; 2330 RTS ;50 long.

0400 LDK #23I ;pos. 23 1376 IMMED JSR LOBYTE ;insert LSB 2340 ;

0410 JSR COPYNUM jcopy it 1380 LDA #n's ja 'u' 2356 PLUS LDA #'+ jput in a '+#!
0428 JSR ZFR jclear FP 13986 5TA IBUF+S ;in buffer 2360 5TA IBUF+1,X

0430 LDA OP jget op 1468 JSR ZFR jzap FR® 23760 INX

0448 STA FRO ;jin FP 1418 LDA DTEMP jget byte 2380 INX

0450 LDX $#28 1pos 28 1420 5TA FRO jinto FRO 2398 JSR ZFR ;zap FRO

0460 JSR COPYNUM ;copy it 1430 LDX #16 jand add to the 24060 LDA ADD_ON ;make offset to
0470 LDA ' 1440 JMP COPYNUM ;output. 2418 STA FRO ;ja decimal &
04880 STA IBUF+22 1450 ; 2428 INC HXDC

8496 LDY Y2 ;jget Y 1466 NUMBR LDA #O jzero MSB 2430 JSR COPYNUM ;insert number
0500 CPY #1511 jlegal instr? 1478 STA DTEMP+1 24409 DEC HXDC ; force hex
8516 BNE N151 jyes, 1486 NUMBRZ LDA DTEMP ;put in FRO 2450 RTS jand leave.
0528 ; 1490 STA FRO 2460 ;

8538 LDY #7 jcopy 8 chars 1560 LDA DTEMP+1 2476 GO_UP LDA INDR ;get the label
65406 CP.B LDA POINTB,Y j;get char 1516 5TA FRO+1 2480 CLC jpPointer and
8556 5TA IBUF,Y ;put in buffer 1526 NUMBR3I LDX H6 ;8 in pos. 6 2490 ADC THMPL ;add on the len
8560 DEY jdecrease index 1536 LDA # {LAB ;point to the 2500 STA INDR jof the label so
8570 BPL CP.B jand loop 1548 5TA INDR ;label table 2510 LDA INDR+1 ;we can search
0580 JSR ZFR ;zap FRSB 1556 LDA 8 DLAB 2520 ADC 310 jmore.

8590 LDY OP ;jget the byte 15660 5TA INDR+1 2530 5TA INDR+1

06608 5TY FRO ;jPut in FRO 1576 LDA LABELS? ;want labels? 2540 JMP LAB_SRCH ;loop!

0610 JS5R BINZHEX j;make it hex 1586 BNE GO_OUT ;nope. 2550 ;

0620 LDA 11 ;force 1 byte 1598 ; 2560 ;Zero page

0630 STA NBYTE 160806 ;This is the Location Label 2570 ;

0640 LDX #8 jposit 8 1616 ;search algorithm. The label 2588 ZPAG JSR LOBYTE ;do LSB

8650 JSR SOME ;COpPY number 1626 ;data are stored as follows: 2598 JMP NLUMBR ;jadd arg

6660 JMP AEOL1 ;and add EOL. 16306 ; 2600 ;

0670 ; 1640 ;hi nybble-byte 1 loc length 2610 ;Zero page,X

06686 N151 LDX OFFSET,Y ;MNE offset 1656 ;10 nybble-byte 1 label length 2620 ;

6690 LDY 6 ;jcopy out the 1666 ;location hi,location lo, and 2630 ZPAGX JSR LOBYTE ;LSB

67606 ADMNE LDA MNE,X ;Mnemonic and 1676 ;the label name. 2640 JSR NLUMBR ;add arg

8718 STA IBUF+1,Y ;put in 1680 ; 2650 ADDX2 LDY #i jjust X

6720 INX sbuffer. 1696 LAB_SRCH LDY #6 ;zero index 26608 ADDX INX ;jup X

08730 INY 1700 LDA CINDR),Y ;get a byte. 2678 ADDX3 LDA COMMAX,Y ;copy the
68740 CPY 13 ;3 chars? 1716 BNE N_FF ;<>8 then cont. 2680 5Ta IBUF+1,X ;,X into

68758 BNE ADMNE ;jno. 1726 GO_OUT JMP COPYNUM ; just number 2690 DEX ;the buffer
6766 5TA NBYTE 1736 ; 276008 DEY

08770 LDY Y2 jrestore Y 1746 N_FF PHA jsave byte 2716 BPL ADDX3I

67806 LDA ITYPE,Y ;get Itype 1750 AND HSOF ;jget label len 2720 RTS ;done.

0796 TAY jtransfer to Y 1766 5TA THP1 jsave it. 2738 ;

0860 LDA NBTAB,Y ;get # bytes for 1770 PLA ;get byte back 2748 ;absolute

6810 5TA NBYTE ;this instr. 1786 LSR A ;shift it down 2758 ;

6820 TYA ;jrestore Acc. 1796 LSR A 2766 ABSOL JSR LOBYTE ;LSB

0830 ASL A jtimes 2 isee LSR A 2776 JSR HIBYTE ;MSB

06840 TAY ;jin Y 1816 LSR A 2786 JMP NLUMBRZ ;add arg

8850 LDA DCOMT,Y ;look up the 1820 5TA ADD_ON ;save it 2790 ;

0860 STA DJSR+1 ;routine addr 1830 INC ADD_ON ;add one. 28068 ;Absolute ,X

06870 LDA DCOMT+1,Y ;an put in 1840 INY ;jmove up 2 28106 ;

o886 5Ta4 DJSR+2 ;JSR 1850 INY ;bytes. 2826 ABSOLX JSR ABSOL ;set up absol
08896 LDX NBYTE ;jget 8 bytes 18606 LDA CINDR),Y ;get addr lo 2830 JMP ADDX2 ;COPY in ,X
0960 DEX ;jsub 1. 1876 5TA LOC_S jsave it. 2848 ;

89186 BEQ DJSR ;jif 8, skip! 1880 CLC ;add on location 2856 ;Absolute ,Y

8926 JSR GETBYT j;get next one 18906 ADC ADD_ON ;length & save. 2860 ;

08930 BMI D_OVER ;oOpPSsS, error. i%60 5TA LOC_E 2870 ABSOLY JSR ABSOL ;do absol
0940 5TA DTEMP ;jsave byte 19106 DEY ;jdown index 2880 ACY LDA #$2C ;a8 CoOmMma

89508 LDX NBYTE ;get count again 1926 LDA (INDR),Y ;get addr hi 2890 5TA IBUF+1,X ;in buf

8960 DEX jsub 2. 1936 5TA LOC_S+1 ;save 29680 LDA #'Y ;ja ¥y

8978 DEX 19408 aDC 118 ;jadd carry 2916 5Ta IBUF+2,X ;in buf

06980 BEQ DJSR jif 8, skip 1958 5TA LOC_E+1 ;and store. 2920 RTS ;done

0998 JSR GETBYT j;get 3Ird byte 1960 ; 2938 ;

1600 BMI D_OVER j;oops, error. 1978 LDA DTEMP+1 ;instr hi 2940 ;Indirect X

ieie 5TA DTEMP+1 ;save this byte 195880 CMP LOC_S+1 ;equal to lochi? 29560 ;

1626 ; 1998 BNE N.TST jno. 29606 INDX LDA #O ;no MSB

1638 DJSR JSR SFFFF ;go command! 206060 LDA DTEMP ;jtest lo 2970 5TA DTEMP+1

1646 AEOL1 LDY #I9 ;jnow insert 2010 CMP LOC_S 2980 JSR LOBYTE ;do LSB

1656 AEOLI LDA IBUF,Y ;the EOL 2020 BEQ D_CP jexact match! 2998 JSR OPENP ;add open *'(°
iec6e CMP 332 jcharacter 208306 ; o006 INX jup X

1678 BNE AEOL2 2640 N.TST LDA DTEMP+1 ;now we see if 30160 LDY #2 ;3 bytes

10880 DEY 206580 CMP LOC_E+1 ;the instr addr 3620 BNE ADDX jcopy ',X)!
i69%86 BPL AEOLZI 2660 BEQ TST.L jis in the range 3636 ;

1168 AEOLZ LDA HEOL 2076 BCS GO_UP jof the location 3648 ;Indirect Y

1iie 5ThA IBUF+1,Y 26860 TST.L LDA DTEMP 3es56 ;

1120 LDA BO 2890 CMP LOC_E 3060 INDY LDA HO ;jno MSB

11386 5TA IBUF+2,Y 21060 BCS GO_UP 3e7e 5TA DTEMP+1

1148 LDA ADDR ;now add the z11e ; 3080 JSR LOBYTE ;do LSB

11586 CcLC jnumber of 2120 LDA DTEMP+1 ;test hi 36906 JSR OPENP jleft ¢

ii606 ADC NBYTE ;jbyte to the 21306 CHMP LOC_S5+1 31606 LDY #2 JCOPY in the
11706 5TA ADDR ;adr pointer 2140 BCC GO_OUT ;not in range 3116 ADDY LDA COMMAY,Y ;'),Y°

1186 BCC AE1L ;to get next 2158 LDA DTEMP ;jtest lo 3126 5TA IBUF+1,H

11986 INC ADDR+1i ;instr addr. 2160 CMP LOC_S5 31306 INX

12606 AEL RTS jbye. 21786 BCC GO_OUT ;not in range 31406 DEY

1210 ; 2186 D_CP SEC jcalc actual I1506 BPL ADDY

1228 ;Disassembly Over 2190 SBC LOC_S joffset for the 31606 RTS jdone

1230 ; 2200 5TA ADD_ON ;+x add on. 3170 ;

1246 D_OVER JSR ANY_LEFT ;send extra. 2216 ; 3186 ;Accumulator Mode

12586 INC SFLAG ;set swap flag 2228 DEX jposit S5 3196 ;

i268 JSR SEND_OUT ;write buffer 2230 LDY #2 jstart at pos 2 3266 ACCUM LDA #'A san “ta

1270 LDX #5186 ;jslam IOCB 81 22406 C_CP INY Jup v 32106 5TA IBUF+5 ;in buffer
12808 JSR CLOSE 22506 INX ;jup X 3z20 RTS ;done

a2
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3230
3248
3256
3260
3270
32880
3296
33606
3316
3320
3330
3340
33586
3366
3376
3388
3390
3400
3410
3426
3430
3440
3450
3460
3470
34880
34906
35600
3516
3526
3536
3540
3550
3560
3570
3580
3598
3600
3618
3620
3630
3640
3650
3660
3676
3680
3690
3700
3718
3720
3738
3748
3750
3768
3776
3780
3796
3800
Igie
3820
3830
3848
3850
3g60
3870
3880
3896
3966
3918
3920
3936
3948
3950
3960
3978
3986
39986
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
41186
4120
4130
4140
4158
4160
4170
4180
4198

.~

;jBranch instruct
’
RELA JSR LOBYTE
INC NBYTE
JSR ZFR
LDA DTEMP
BPL NOBACK
AND HS7F
EOR HS7F
CLC
AaDC
5TA DINS+1
JMP TOFP
NOBACK STA DINS+
TOFP LDA DTEMP
BPL FORMWARD
LDA ADDR
SEC
SBC
5ThA
LDA
SBC
5TaA
JMP
FORWARD
ADC
5ThA
LbA
apc
5TaA
BACK LDA #2
CLC
abpc
5TA
5TA
LDA
apc
5Ta
5TA
JSR
DEC

i

DINS+1

FRO
DTEMP
FRO
FRO+1
1o
DTEMP+1
FRO+1
NUMBR3I
NBYTE

?

;Implied Mode

:

IMP RTS

;

;Indirect instru

?

INDI JSR LOBYTE
JSR HIBYTE
JSR OPENP
LDba #')
5TA IBUF+1,X
RTS

.

?
iZero page ,Y

ions

jput LSB
;jmake 3 byte
;zero FRO
;get operand
;jnot inverse
jmask inverse
;flip it

jadd a 1

;jsave it
;done

1

;operand
;jbran forward
;jnow subtract
; from addr
;jto find out
;jwhere this
;branch goes.

;done.

;jadd 8 to

jaddr to calc

; forward branch

;jnow add a 2
;to skip the
jinstruction
;address

;add number
;jmake 2 bytes

;do nothing
ctions

JCOPY in LSB
;jand MSB

;do open ¢
jand add
;jclosing one
;leave,

’
ZPAGY JSR LOBYTE ;do LSB

JSR NUMBR
JMP ACY

H
;Insert LSB

’

LOBYTE JSR ZFR
LDA DTEMP
5TA FRO
LDX #H31
JMP COPYNUM

?

;jInsert MSB

’

HIBYTE JSR ZFR
LDA DTEMP+1
5TA FRO
LDX #H3I4
JMP COPYNLUM

3
;Add open €

&

OPENP LDA #H'(
5TA IBUF+S
JMP NUMBRZ

?
;Copy number to
?
COPYNUM
STH
LDA
BEQ
JSR
JSR

DEX
CNTLO
HXDC
INHEX
IFP
Fasc
LDX CNTLO
LDY HSFF
CNLOOP INY
INX
LDA (INBUFF)

;add arg
jcopy LY

;zero FR@
;do lobyte
;at pos. 180
jdo it!

;jno FRO
jhibyte
;in FP
;jat pos.
jcopy it.

14

jopen €
;in buffer
jadd number

string

;jsave X
jhex/dec?
;have Hex.
;to FP

;jto asc
jget index
jand copy
;the number

.Y

4200
4210
4226
4230
4240
4250
4260
4270
4280
42950
4300
4310
4320
4330
4340
4350
4360
4378
4380
4390
4400
44106
4420
4430
4440
44506
4460
44706
4480
449%0
4500
4510
4520
4530
4540
4550
4560
4578
4588
4590
4600
4610
4620
4630
4640
4650
4660
4670
4680
4690
4700
4710
4720
4730
4740
4750
4760
4776
4780
4790
4800
4810
48280
4830
4840
4850
4860
4870
4880
4890
4900
4910
4926
4938
4940
4950
4960
4970
4986
4990
5000
56016
56026
50306
5048
56858
5060
5070
5086
5698
51606
5116
5120
5136
5148
5150
5166

BPL CHNLOOP
AND HS7F imask bit 7
5TA IBUF,X
RTS ;leave
?
INHEX JSR BINZHEX ;make hex
LDX CNTLO ;jget pos
INK jup it.
CPH #23
BEQ ALL jif 25 do all
CPX B21 ;is X =) 3072
BCC ARG jyes.,
SOME LDA LBUFF+2 ;no. just copy
5ThA UF,X ;the LSB part
INX ;jof the Hex
LDA LBUFF+3 ;number.
5TA IBUF,X
RTS ijbye.
ARG LDA #'S jinstall a '$!
5TA IBUF,X
INX jup X
LDA NBYTE ;Get 8 of bytes
CMP 112 rasliitr 27
BEQ SOME jno.
ALL LDY H6 ;jno. copy it
ALOOP LDA LBUFF,Y ;all to buf
5TA IBUF,X
INX
INY
CPY #4 ;jdone yet?
BNE ALOOP ;nope.
DEX jdec X
RTS ;50 long.

z
;jBinary to hexadecimal

2

BINZHEX LDY #8
LDX #11

NXTBYT STH X1
LDA #2460
AND FRO, X
LSR A
LSR A
LSR A
LSR A
Tax
LDA
s5TA
INY
LDX
LDA
AND
TaX
LDA
STA
INY
LDX
DEX
BPL
RTS

HXTAB, X
LBUFF,Y

X1
8is
FRO, X

HXTAB, X
LBUFF,Y

Xi
NRTBYT

;buf indx=@
;do 2 nums
jsave it
;jget HI bits

jdivide by 16

;to index
;jget char
;jand save

;jUP buf index
;jget X back
jnow LO bits

;jget char and
jPut in buffer
jup buf indx
jget H

;jdown by one
;jdone?

jyes. bye.

H
jFill buffer with blanks

:
ZBUF LDA #32
LDX H3I9

ZLOOP 5TaA IBUF,X

DEX
BPL ZLOOP
RTS

;
;jZero FRO

?

ZFR LDA HO
5TA FRO
5TA FRO+1
RTS

;
;j0pen Input File

2
OPENIN LDX #1510

;jspace
;jdo 40 spaces
;in buf
;jdown count
jgo again
ibye.

jslam I0OCB #1

JSR CLOSE
LDA TYPE ;jget disa type
BEQ O_FILE ;if 8, then file
JSR UP.READ ;read i1st sector
PHP jsave status
LDA #5880 ;jdefault size
5TA SECBYTES
LDA S.5IZE ;get actual
CMP #5880 ;is 128 bytes?
BEQ 0.50 jyes,
LDA DSBUF+127 ;get data byte
5TA SECBYTES j;count.

0.50 PLP jpull status
BMI INERR ;00psS, error.
RTS jso long.

O_FILE LDX #5190 ;IOCB #1

51786
51886
5196
5266
52186
5220
5238
5248
5250
5260
5276
5286
5298
53686
5316
53286
5336
5340
5358
5366
5376
5386
53986
54080
5416
5420
5436
5440
5456
5466
5476
5486
5496
5560
5516
5526
5536
55486
5556
5568
5576
5586
5596
5608
5616
5626
5638
5646
56506
56686
5678
5686
5690
5766
5716
5726
5736
5748
5756
5766
5776
5786
5796
58006
5816
5826
5838
5846
5850
5866
5870
58860
5896
59660
5918
5920
5936
5940
5956
5968
5970
5986
59986
60066
6616
6620
6036
6040
6856
6060
60678
6080
66908
6186
6116

LDA #3 jopen command
5TA ICCOM,X

LDA # {SRCFILE ;point to the
5TA ICBAL,X ;source file-
LDA # >SRCFILE ;name.

5TA ICBAH,X

LDA 84 ;jread only.

5TA AUKL, X

LDA HO

STA AUKZ, X

5TA BYTCNT ;zero byte cnt
STA BYTCNT+1

JSR CIOV ;jopen it!

BMI INERR ;00pPS.,

JSR GET.TWO ;get file header
BMI INERR ;jempty file!

JSR CHKFF ;jis it binary?
BNE CIO.B jno!

LDY #1 ;signal good

RTS

CIO.B LDY 8152
H
;Input error

?

INERR CPY 8136
BNE PI
LDA #O
5TAa BYTES
JMP D_OVER

PI JSR F_ERR

PRINT IN_P
IBUF
ALL .DONE+10

PRINT

PRINT
JSR GET_RET
JMP D_OVER

jnot binary file

JEOF?
ino,
jkill

show error
instr

jand exit.

jprint INPUT

;
;jO0pen Output file

?

OPENOUT LDX #528 ;close #12
JSR CLOSE
LDX #5280
LDA #3 jopen command
5TA ICCOM,X
LDA # {DSTFILE ;point to
5Ta ICBAL,X ;the dest'n
LDA # >DSTFILE ;filename.
5TA ICBAH,X
LDA #8 jwrite only
5TA AURL, X
LDA #O ;no lines.
5TA LINES
5TA AUKZ,X
LDA ## {BIGBUF ;point to the
5ThA BUFPNT j;start of the
LDA # >BIGBUF ;buffer.
5TA BUFPNT+1
LDA DSTFILE ;is destn to
CMP H'E jthe screen?
BNE C.CIO ;jno, call cio
LDY #1 ;show good.
RTS

C.CI0O JMP CIOV
i
;Close IOCB

;

CLOSE LDA #12
5TA ICCOM,X
JMP CIOV

;open it!

;jclose command

;slam!

¢ )
;CI0 get byte routine

?

CIOGET LDX #1518
LDa n7
5TA ICCOM,X
LDA #6
5TA ICBLL,X
5TA ICBLH,X
JMP CIOV

-~

?

GETBYT LDA TYPE
BEQ G_FILE
LDX GETPTR
CPX
BEQ
LDaA
INC
LDY
RTS

NX.SEC
DSBUF , X
GETPTR
#i

?

NX.SEC LDA 311
5TA GETPTR
LbAa S5.5IZE
CMP 8125

SECBYTES

;jon ch #1
;jget bytes

;no length says
jPut byte in the
jaccumulator.
;jget it!

;Get byte routine

iget type.

;jif 0, from file
jget index

jat end?

jyes,

;get byte.

jbump pointer.
;jsignal good.
ibye.

;jstart on byte 1

;trace links?

continued on page 63
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continued from page 9

The trouble is that most character set edi-
tors are great for editing sets but not for look-
ing at them and comparing them. At most,
you can usually only look at one or two sets
at a time and by the time you load in the new
set, you have forgotten just what the last one
looked like.

The Character Set Display Utility (CSDU)
allows you to compare up to seven different
character sets on the screen at one time. And
it’s easy to go back and reselect more fonts.
By using this utility, you will be able to clean
up your font disks quickly—and easily select
which font suits your needs for a particular
program.

Typing It In
CSDU is written in Action!. To use the pro-
gram, carefully type in Listing 1 using the
M/L Editor, found elsewhere in this issue.
Listings 2 and 3 are the Action! source
code for CSDU. If you have Action!, you may
type these listings instead, using D:CHECK

! I IRy

1
3]
¥
v

in Action! (ANALOG, December ’88) to
check your work. To create a copy of CSDU
from the Action! listings, load Listing 3 into
the Action! editor and compile it, making

sure that Listing 2 (you should name it
CSET2.ACT) is on the disk in your drive.

1

Using the Program

At the title screen, insert your font disk into
the drive and press Start. The fonts must be
the standard 1,024-byte, nine-sector redefined
character set fonts, and the extender must be
.FNT, as in D:FILENAME.FNT.

Next, you will be presented with the font-
selection screen. Here you may use either the
joystick or the console keys to select fonts.

The font-selection screen will display up to
80 font names. Pressing Select or Option, or
moving the joystick, changes the highlight-
ed filename. Pressing Start or the joystick
button will toggle a marker next to the font.
You may select up to seven fonts. You will
not be allowed to mark more than seven or
mark an empty space.

When you have marked from one to seven
font names, pressing the space bar will take
you to the font display screen. If you press
Return or press the space bar without select-
ing any font names, you will be prompted to
insert a new font disk.

When the font display screen is displayed,
you will see seven multicolored windows.
Each font selected will have a window con-
taining the font name and the full set of al-
phanumeric characters—that is, the upper and
lower case letters and the number characters.
Pressing the space bar will allow you to select
more fonts to view. If you wish to view fonts
on a new disk, insert the disk before press-
ing the space bar. Pressing Start or the joy-

o

PR ) 434

stick trigger will end the program.

There are a couple cases where you might
see something funny on the screen. If you at-
tempt to load in a nonstandard Atari charac-
ter set font (for instance, a Daisy Dot font
file), the display window for that font will
contain garbage.

Using Action! as a Macro

Assembler

In a review of mine published in ANALOG
#66, the biographical blurb at the end of the
article mentioned my hunt for gainful em-
ployment. Since that time, I am happy to
report, I've found employment as a C

a4
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programmer. Programming in C on a daily
basis has had two effects on me. The first of
these was a renewed respect and enthusiasm
for the Action! programming language on the
Atari.

Second, now as a “‘professional” (yeah,
right) programmer, I decided to learn every-
thing there was to know about programming
my Atari. I dug out every Boot Camp arti-
cle, starting from the first one in ANALOG
#13. Soon I had worked my way up to Karl
Wieger’s excellent series of articles on mac-
ro assemblers and was ready to put my
MAC/65 cartridge to work.

By that time, however, my work with C led
me to realize one great advantage of the Ac-
tion! language. Like C, Action! is both a high-
level language and a low-level language at the
same time.

It is a high-level language when I want to
take advantage of built-in Print or Locate rou-
tines or use flexible IF-THEN-ELSE, DO-
WHILE, REPEAT-UNTIL constructs. It is
a low-level language when I want to directly

b RAK Lo BRSO T L PR A
manipulate hardware addresses, set or flip in-
dividual bytes, or set up custom screens or
interrupts. This gives a programmer a lot of
power to do fancy things very easily without
wading through tons of assembly code.

For instance, the beginning of the Action!
listing looks a lot like the equates at the be-
ginning of an assembly program. Most of this
I lifted right out of the Boot Camp series. The
DEFINE:s are used for the actual seven bytes
of machine language used. About the only
thing Action! can’t do is manipulate the Atari
status registers like the X, Y registers and the
accumulator.

The global BYTE variables are used for
one-byte memory locations and hardware
registers. The global CARD variables are

Ay e iV,

want to implement in assembly language,

used for addresses. The nice thing about this
is that Action! automatically takes care of
storing and reading these numbers in low-
byte, high-byte format for us. No bothering
with LDA #START&255, LDA #START/256,
etc.

The global arrays are used as storage areas
for filenames, the custom display list, the
character set pointers, and the screen color
pointers. While Action! allows you to store
variables wherever you like, you have to take
some steps to make sure your variable area
doesn’t overwrite a variable area used by the
language itself. By setting up a 512-byte ar-
ray called DLSPACE, we can put our display
list, DL, in there and be assured it does not
cross a page boundary.

Similarly, we have to step back MEMTOP
far enough to hold the seven character sets
and the screen memory.

On the other hand, all the routines that read
the joystick and the keyboard, select the files,
read the filenames off the screen, and invert
the selected filenames are not any that I would

etk

macros or not. Action! is more than fast
enough to handle any of these routines. In
fact, I had to slow things down for the font
selection screen to keep pace with human
reflexes.

If you want the power of machine language
without having to reinvent the wheel, give
Action! a try.

A programmer for Bell Communications
Research, Dave still finds enough time to use
his 8-bit Atari. He enjoys programming in Ac-
tion! and MAC/65, and is interested in com-
puter simulations of all types.
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LISTING 1: MI/L EDITOR DATA

1888 pATA 255,255,254,52,49,72,93,226,
§4,168,8,167,4,0,226,84,5897

i8ie paTA 161,8,167,4,21,86,0,0,56,68,8
8,114,185,1108,116,73,838

i828 DpATA 69,61,42,408,73,78,84,32,185,
41,226,84,133,0,167,4,2321

1838 DpATA 25,91,36,50,48,32,95,83,72,7
6,84,82,32,36,52,67,9334

ie48 DATA 32,80,114,165,116,116,73,68,
69,93,226,84,1081,0,6,8,653

i858 DaATa 20,08,84,94,0,69,79,76,32,36,
52,67,32,95,68,79,9327

iece paTh 86,82,58,72,0,2,906,53,7,0,53
,8,226,124,76,140,15088

1878 DATA 188,44,92,156,1601,53,112,112
,112,66,0,0,2,130,14,2,8425

i088 pATA 2,130,14,2,2,130,14,2,2,138,
14,2,2,138,14,2,5888

16%8 DnATA 2,130,14,2,2,130,14,2,14,2,6
5,08,8,116,53,133,7630

1i88 DpATA 160,134,161,132,162,24,164,1
33,132,185,3,168,104,133,133,1085,6461
1ii8 pATA B,72,152,72,160,1,177,132,13
3,138,2080,177,132,133,131,2808,663

1128 pATA 177,132,168,185,1608,0,145,13
8,136,16,248,96,133,192,134,133,439
1138 pATA 56,169,0,229,192,72,169,0,22
9,193,170,104,96,134,194,224,1742

1i48 DATA 0,16,3,32,196,53,133,136,134
,131,165,133,69,194,133,124,3217

iise paTA 166,133,16,9,165,132,32,196,
53,133,132,134,133,96,165,134,7634
1168 DATA 166,135,164,194,16,3,76,196,
53,96,32,213,53,169,0,133,45%06

1178 pATA 134,133,135,165,136,268,4,16
5,131,240,34,165,132,208,4,165,9142
1188 pATA 133,240,26,70,133,182,132,14
4,13,24,165,134,101,136,133,134,6556
1198 pATA 165,135,161,131,4133,135,6,13
0,38,131,56,176,214,76,246,53,7773
17268 DATA 164,132,2406,10,134,134,76,13
4,186,136,208,250,166,134,96,164,1124
1218 pATA 132,240,106,134,134,16,38,134
,136,208,250,166,134,96,162,112,93915
1226 pATA 170,169,12,157,66,3,32,86,22
5,138,56,233,16,208,241,1068,8359

i238 pATA 10,0,86,54,0,32,86,228,16,26
;192,136,2406,6,104,104,49068

1248 DATA 152,108,106,54,72,138,72,74,
74,74,74,176,169,1,157,192,6324

1258 pATA 5,1064,170,104,96,201,8,144,7
,164,104,169,134,108,106,54,5266

1268 DATA 16,106,10,16,170,96,24,1065,1,
157,68,3,152,165,08,157,2115

1278 DATA 69,3,96,72,138,168,164,178,1
73,1088,54,96,72,162,0,133,5520

1288 pATA 165,164,96,72,169,1,133,165,
104,96,134,163,132,164,32,141,7485
1298 DbATA 54,169,0,157,73,3,168,177,16
3,248,26,157,72,3,24,165,53688

13066 pATA 163,1685,1,157,68,3,165,164,1
85,08,157,69,3,169,11,157,3711

1318 pATA 66,3,32,109,54,165,165,240,1
8,169,0,157,72,3,157,73,4486

1328 pATA 3,169,11,157,66,3,169,155,32
,169,54,96,32,180,54,76,3179

1336 pATA 194,54,32,171,54,76,4,55,32,
187,54,76,194,54,32,171,3764

1346 DATA 54,76,16,55,134,166,32,141,5
4,169,0,157,72,3,157,73,3357

1356 pATA 3,169,11,157,66,3,165,160,32

,189,54,96,170,173,188,54,5375

1360 DATA 76,28,55,169,155,76,52,55,13
4,164,132,165,32,141,54,24,4230

1370 DATA 165,164,185,1,157,68,3,165,1
65,105,8,157,69,3,165,163,5157

1388 DATA 240,24,157,72,3,169,0,157,73
,3,169,5,157,66,3,32,840

1390 DATA 189,54,189,72,3,240,3,56,233
,1,160,08,145,164,165,166,7565

14008 DATA 240,7,165,164,166,165,76,64,
55,96,72,169,0,133,166,104,5960

1410 DATA 76,64,55,32,141,54,169,0,157
,72,3,157,73,3,169,7,1807

1428 DATA 157,66,3,32,109,54,133,160,9
6,134,161,32,141,54,165,161,6925

1438 DATA 32,158,54,165,163,157,74,3,1
65,164,157,75,3,169,3,157,5613

1448 pATA 66,3,32,189,54,138,74,74,74,
74,178,169,8,157,192,5,4714

1458 DATA 96,32,141,54,169,12,157,66,3
,32,189,54,96,72,162,96,3289

1466 DpATA 169,12,157,66,3,32,86,228,10
4,157,75,3,73,16,9,12, 9888

1476 DATA 157,74,3,169,83,133,168,169,
58,133,161,169,168,157,68,3,7142

1488 DATA 169,8,157,69,3,169,3,157,66,
3,32,189,54,96,133,85, 2387

1498 DATA 134,86,132,84,96,32,6,56,169
,6,174,253,2,76,28,55, 2611

i588 pATA 32,6,56,169,6,76,139,55,133,
168,134,161,132,162,160,08,6874

1518 DATA 165,162,288,4,165,163,240,22
,165,164,145,160,200,268,2,230,2160
1528 DATA 161,198,162,165,162,201, 255,
2068,231,198,163,56,176,226, 96,72, 3256
1538 DATA 169,0,133,164,104,76,32,56,1
33,1608,134,161,132,162,1608,8,6989

1548 DATA 165,164,288,4,165,165,2408,24
,177,162,145,166,2060,208,4,230,2348
1558 DATA 161,2368,163,198,164,165, 164,
281,255,208,229,198,165,56,176,224,644
i

1568 DATA 96,76,124,56,72,16%,224,141,
9,212,184,64,96,58,70,76,4801

1570 DATA 138,56,169,192,141,14,212,17
3,49,2,141,134,56,173,48,2,4274

1588 DATA 141,133,56,24,173,133,56,185
,14,133,174,173,134,56,1685,8,4693

1598 DATA 133,175,24,160,8,177,174,185
,128,145,174,1408,47,2,173,123,7363
1686 DATA 56,141,1,2,173,122,56,141,8,
2,169,34,141,47,2,96,1418

1618 DATA 76,283,56,169,2,32,213,55,32
,135,56,166,08,140,198,2,4205

1620 DATA 280,1408,248,2,136,132,82,56,
173,229,2,233,0,133,174,173,9227

1638 DATA 2308,2,233,4,133,175,165,174,
41,0,141,18,53,165,175,41,5161

1648 DATA 252,141,11,53,169,8,133,132,
173,11,53,1768,173,18,53,32,3285

1650 DATA 56,54,141,244,2,173,11,53,14
1,238,2,173,108,53,141,229, 7080

1668 DATA 2,169,226,133,163,169,2,133,
165,169,0,133,164,160,0,174,8044

1678 DATA 11,53,173,16,53,32,80,56,169
,224,133,163,169,08,133,165, 7823

1688 DATA 169,8,133,164,168,08,174,11,5
3,173,18,53,32,808,56,24,739

1698 DATA 173,10,53,165,8,133,160,173,
11,5%,185,8,133,161,169,225,7706

17008 DATA 133,163,169,0,133,165,169,8,

46
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133,164,160,24,166,161,165,160, 99080
1716 paTa 32,80,56,24,173,18,53,105,40
,133,160,173,11,53,185,08, 2288

1728 DATA 133,164,169,225,133,163,169,
8,133,165,169,8,133,164,166,32,8147
1736 DATA 166,161,165,166,32,88,56,24,
173,10,53,105,24,133,160,173,5419

1748 DATA 11,53,1685,8,133,161,169,225,
133,163,169,8,133,165,169,8,8174

1750 DATA 133,164,160,152,166,161, 165,
160,32,80,56,24,173,168,53,185,4386
1766 DATA 32,133,168,173,11,53,1685,0,1
33,161,169,225,133,163,169,8,8250

1778 DATA 133,165,169,8,133,164,160,16
8,166,161,165,1608,32,80,56,169,8804
1786 DATA 3,133,84,169,5,133,85,76,236
,57,9,33,72,65,82,65,2308

1796 DATA 67,84,69,82,168,57,162,226,1
69,6,32,16,55,76,2,58,1506

i8ee paTa 9,32,32,32,32,32,32,35,69, 84
,168,57,162,248,169,6,5067

i8ie paTa 32,16,55,76,29,58,14,32,32,3
2,32,32,32,32,37,73,7121

1828 DaTA 83,80,76,65,89,166,58,162,14
,169,6,32,16,55,76,57,954

1838 paTA 58,15,32,32,32,32,32,32,32,3
2,36,84,73,76,73,84,9438

1848 DATA 89,1608,58,162,41,169,6,32,16
,55,160,0,140,144,2,140,3148

18568 DATA 146,2,148,145,2,76,169,58,28
,32,32,32,32,32,32,32,7857

1860 pDaATA 32,32,32,32,98,121,32,68,97,
118,1081,32,65,114,168, 185, 3453

1878 paATA 116,163,116,111,118,162,58,1
69,80,32,22,55,76,154,58,34,2758

1888 DaTa 32,32,32,32,32,40,99,41,32,4
9,57,56,57,32,1082,111,193

1896 paTA 114,32,65,78,65,76,79,71,32,
67,111,169,112,117,116,105,4478

1968 DATA 116,183,162,58,169,119,32,22
,55,76,165,58,8,162,58,169,4501

1918 pATa 164,32,22,55,76,213,58,37,32
,32,73,118,115,101,114,116,3998

1928 DATA 32,68,105,115,167,32,119,165
,116,1684,32,70,111,116,116,115,5102
1938 DATA 44,32,80,114,161,115,115,32,
211,212,193,218,212,162,58,169,2250
1948 DpATA 175,32,18,55,173,31,208,73,6
,240,8,173,132,2,248,3,5530

1958 DATA 76,228,58,96,88,0,8,166,76,1
84,76,245,58,32,151,53,5487

1968 DATaA 236,58,2,56,173,236,58,233,1
,133,174,169,08,133,133,169,8935

1978 DATA 8,133,132,165,174,162,8,32,2
,54,141,239,58,173,239,58, 8064

19868 DATA 141,248,58,24,173,239,58,185
,7,141,47,59,173,47,59,285,6186

1998 DATA 246,58,176,4,76,94,59,0,172,
238,58,162,0,173,237,58,7662

20808 DATA 32,24,56,165,160,41,127,141,
241,58,173,241,58,73,32,208,9099

2016 DATA 3,76,85,59,173,241,58,174,24
8,58,157,14,53,238,237,58, 9964

26828 DATA 238,240,58,76,36,59,96,86,38
,76,38,76,102,59,142, 96,3360

2030 DATA 59,141,95,59,172,96,59,162,0
,173,95,59,32,24,56,165,3752

208408 DATA 168,141,97,59,173,97,59,73,3
2,248,%3,76,211,59,24,173,5783

2658 DATA 95,59,165,1,133,168,169,0,13
%,161,172,96,59,166,161,165, 9387

2060 DATA 160,32,24,56,165,160,141,98,
59,173,98,59,73,160,208,3,6540

2878 DATA 76,208,59,238,254,52,169,7,2
85,254,52,176,3,76,263,59,8673

28868 DATA 169,20,141,253,2,172,96,59,1
62,0,173,95,59,32,13%,56,2717

2898 DATA 76,208,59,169,7,141,254,52,7
6,246,59,173,97,59,73,20,5881

2108 DATA 240,3,76,246,59,56,173,254,5
2,233,1,141,254,52,169,32,9010

2110 pATA 141,253,2,172,96,59,162,0,17
3,95,59,32,13,56,96,240,5192

2128 DaTa 59,20,76,253,59,169,32,141,2
53,2,160,1,1408,247,59,169, 9656

2130 DATA 20,205,247,59,176,3,76,121,6
9,160,0,146,249,59,169,3,6401

21406 DATA 285,249,59,176,3,76,115,60,1
69,0,133,133,169,10,13%,132,6504

2150 DATA 173,249,59,162,8,32,2,54,141
,248,59,169,0,133,133,169,7271

2160 DATA 18,133,132,173,249,59,162,8,
32,2,54,133,172,138,133,173, 7686

2176 DATA 24,169,8,101,172,141,91,66,1
73,91,60,205,248,59,176,4,8124

21808 DATA 76,189,68,36,172,247,59,162,
8,173,248,59,32,13,56,238,7261

2198 DATA 248,59,76,80,608,238,249,59,7
6,22,60,238,247,59,76,7,6756

22608 DATA 60,96,36,70,48,36,76,129,60,
142,123,60,141,122,68,1608,5894

2218 DATA ©,148,125,68,260,140,124,60,
173,122,60,141,173,608,173,123,9874
2228 DATA 68,141,174,66,173,173,608,205
,124,68,173,174,608,237,125,60,9927
2238 DATA 176,5,76,186,68,53,36,238,12
4,608,208,232,238,125,608,76,9918

2248 DATA 156,68,96,65,65,36,65,53,76,
195,60,142,188,60,141,187,7873

2258 DATA 68,172,188,60,162,8,173,187,
60,32,24,56,165,160,141,191,8327

2260 DATA 60,160,08,140,189,60,169,7,26
5,189,60,176,3,76,107,61,5935

2278 DaTA 173,191,60,73,32,268,3,76,64
,61,24,173,187,68,18%,189,6790

2288 DATA 60,133,160,169,0,133,161,172
,188,608,166,161,165,166,32,24,8362
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2298 DATA 56,165,160,141,196,60,173,1%
8,60,73,32,208,3,76,61,61,4873

2388 DATA 24,173,187,60,169,189,606,133
,85,173,190,60,73,128,133,1608,3235
218 DATA 165,160,32,52,55,24,173,187,
66,109,189,60,133,174,24,165,7819

2328 DATA 174,105,1,133,85,76,161,61,2
4,173,187,60,169,189,606,133,7129

2338 DATA 85,173,191,608,73,128,133,168
,165,168,32,52,55,24,173,187,7617

2348 DATA 60,109,189,60,133,174,24,165
,174,1065,1,133,85,238,189,68,9877

2358 pATA 76,222,60,96,36,56,53,36,65,
56,36,67,54,76,120,61,1436

2368 DATA 169,255,141,252,2,166,0,148,
254,52,169,22,133,84,20808,132,95686

2376 DpDATA 85,169,0,133,163,162,6,133,1
65,169,32,133,164,1608,56,162,9145

2388 DATA 53,169,14,32,32,56,76,182,61
206,211,268,193,195,197,32,9697

2396 pATA 116,111,32,118,165,181,119,3
2,162,111,116,116,115,32,162,61,5495
2488 DATA 169,161,32,16,55,76,2168,61,1
7,47,32,210,197,212,213,216,1295

2416 DATA 266,32,78,161,119,32,68,165,
115,187,162,61,169,192,32,108,5565

24286 DATA 55,160,0,148,112,61,26806,148,
111,61,136,140,114,61,2606,148,2162
2430 DATA 113,61,174,113,61,173,111,61
2 32,192,606,173,31,268,73,5,5681

2440 DATA 240,14,173,120,2,41,2,133,17
4,165,174,240,3,76,117,62,6901

2450 DATA 162,9,169,196,32,126,60,173,
111,61,141,1068,61,173,113,61,6983

24606 DATA 141,109,61,238,111,61,288,3,
238,112,61,169,206,265,111,61,8887

2478 DATA 169,0,237,112,61,48,3,76,99,
62,1608,0,140,112,61,200,579%4

2488 DATA 1406,111,61,24,173,11%,61,185
,10,141,113,61,173,114,61,105,5846
24%8 DATA 0,141,114,61,169,31,28%,113,
61,169,0,237,114,61,48,3,4915

25688 DATA 76,99,62,136,140,114,61,200,
146,113,61,174,168,61,173,1069,8661
2518 DATaA 61,32,192,60,174,111,61,173,
113%,61,32,192,60,173,31,2088,80676

2528 DATA 73,3,240,14,173,120,2,41,1,1
33,174,165,174,246,3,76,7418

2538 DbATaA 1,63,162,9,169,196,32,126,60
,173,111,61,141,1688,61,173,7683

25408 DATA 113,61,141,189,61,56,173,111
,61,233,1,141,111,61,173,112,7640

2558 DATA 61,233,0,141,112,61,173,111,
61,261,1,173,112,61,233,6,7117

2566 DATA 48,3,76,239,62,160,0,1406,112
;61,169,20,141,111,61,56,51683

25768 DATA 173,113,61,233,16,141,113,61
,173,114,61,233,0,141,114,61,7883

2580 DATA 173,113,61,201,1,173,114,61,
233,0,48,3,76,239,62,140,6460

25906 DATA 114,61,169,31,141,113,61,174
,168,61,173,169,61,32,192,68,6533

2608 DATA 174,111,61,173,113,61,32,1952
,60,173,120,2,41,4,133,174,5544

2618 DATA 165,174,2408,3,76,94,63,162,9
,169,196,32,126,60,173,111,7696

2628 DATA 61,141,168,61,173,113,61,141
,1089,61,56,173,113,61,23%,106,6890

2630 DATA 141,113,61,173,114,61,233,8,
141,114,61,173,113,61,2081,1,6949

2648 DATA 173,114,61,233,0,48,3,76,76,
63,166,08,140,114,61,16%,5182

2656 DATA 31,141,113,61,174,168,61,173
;189,61,32,192,60,174,111,61,6979

2660 DaThA 173,113,61,32,192,60,173,126
22,41,8,133,174,165,174,2408,9995

2678 DATA 3,76,186,63,162,9,169,196,32
,126,60,173,111,61,141,108,7674

2680 DATA 61,173,113,61,141,169,61,24,
173,113,61,185,16,141,113,61,5041

2698 DATA 173,114,61,1085,0,141,114,61,
169,31,285,113,61,16%,08,237,8219

27860 DATA 114,61,48,3,76,168,63,168,08,
146,114,61,2060,1406,113,61,6818

2716 DATA 174,168,61,173,189,61,32,192
,60,174,111,61,173,113,61,32,6137

2728 DATA 192,60,173,31,208,73,6,240,8
2173,132,2,240,3,76,224,8279

2736 DATA 63,162,39,169,16,32,126,60,5
6,173,113,61,233,1,13%,166,7351

2748 DATA 174,111,61,165,166,32,99,59,
173,252,2,73,12,240,10,173,7545

27508 DaTA 252,2,73,33,240,3,76,243,61,
173,252,2,73,12,248,8,6971

27606 DATA 173,254,52,2408,3,76,88,64,32
;258,59,169,22,133,84,1606,7589

2778 DATA 1,132,85,76,39,64,24,32,73,1
16,115,161,114,116,32,68,35685

2788 DATA 185,115,167,32,11%,1685,116,1
04,32,70,111,110,116,115,44,162,6332
27%8 DATAH 64,169,14,32,106,55,76,63,64,
13,32,80,114,1061,115,115,3257

2868 DATA 32,211,212,193,218,212,32,16
2,64,16%,49,32,168,55,173,31,5684

2816 DAThA 2088,73,6,248,3,76,70,64,169,
255,141,252,2,76,218,64,9645

2826 DATA 160,0,1406,254,52,140,112,61,
2808,1406,111,61,169,206,265,111,9269
2836 DATA 61,169,0,237,112,61,16,3,76,
218,64,160,8,148,114,61,5373

2840 DATA 140,113,61,169,30,2085,113,61
,169,08,237,114,61,16,3,76,4498

2856 DATh 207,64,172,111,61,174,114,61
,173,113,61,32,24,56,165,1608,6653

28606 DATA 141,116,61,173,116,61,73,20,
240,3,76,187,64,238,254,52,9759

2878 DATA 24,173,11%,61,185,1,133,161,
172,111,61,166,161,173,254,52,1851
2886 pAThA 32,242,58,24,173,113,61,185,
16,141,11%,61,173,114,61,185,6391

2§96 DATA B,141,114,61,76,123,64,238,1
11,61,208,144,238,112,61,76,9646

2368 DATA 100,64,96,90,53,20,0,0,167,4
+129,31,36,58,57,36,9714

2916 DATaA 48,51,36,65,65,36,66,68,36,5
5,56,76,246,64,169,0,4006

2326 DATA 32,213,55,160,1,148,2408,2,16
9,82,141,198,2,169,12,141,7820

23386 DaTa 157,2,76,53,65,39,17,18,18,1
§,18,18,18,18,18,23,6273

2348 DATA 18,18,18,18,18,18,18,18,18,2
3,18,18,18,18,18,18,5438

2950 DaTh 18,18,18,23,18,18,18,18,18,1
8,18,18,5,162,65,169,386

2%68 DATA 13,32,22,55,160,1,132,84,169
128,137,84,176,3,76,106,5787

2378 DATA 65,169,9,13%,85,169,29,197,8
5,176,3,76,101,65,169,124,7362

23868 DaTA 32,52,55,24,165,85,105,9,133
. 85,76,77,65,230,84,76,5867

23%8 DATH 64,65,169,21,133,84,168,8,13
2,85,76,157,65,39,1,18,2516

ie68 DATA 18,18,18,18,18,18,18,24,18,1
§,18,16,18,18,18,18,5496
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3616 DATA 18,24,18,18,18,18,18,18,18,1
8,18,24,18,18,18,18,5542

3828 DATA 18,18,18,18,4,162,65,169,117
,32,22,55,76,207,65,39,3759

3838 paTh 124,32,32,32,32,32,32,32,32,
32,32,32,32,32,32,32,7474

3848 DaTA 32,32,32,32,32,32,32,32,32,3
2;32,32,32,32;32,;32,7382

3858 DATa 32,32,32,32,32,32,124,162,65
,169,167,32,22,55,76,1,2594

3868 DATA 66,39,26,18,18,18,18,18,18,1
8,18,18,18,18,18,18,5622

3078 DATA 18,18,18,18,18,18,18,18,18,1
8,18,18,18,18,18,18,5518

3880 DATA 18,18,18,18,18,18,18,18,3,16
2,65,169,217,32,18,55,2417

3898 DATA 168,0,148,242,64,169,1,32,20
i,55,76,29,66,7,68,58,2682

3108 DATA 42,46,70,78,84,169,6,133,163
,169,0,133,164,168,66,162, 3083

3118 DATA 21,169,1,32,161,55,1608,1,140
,240,64,140,241,64,173,2408,2371

3128 DATA 64,133,84,173,241,64,133,85,
169,26,13%,163,160,64,162,219, 1644
3138 DATA 169,1,32,1308,55,169,64,2685,2
27,64,144,3,76,175,66,238,9788

3148 DATA 242,64,169,3,141,239,64,169,
18,285,239,64,176,3,76,124,8959

3158 DATA 66,174,239,64,189,219,64,133
,168,165,160,32,52,55,238,239,2382
3168 DATA 64,76,95,66,238,240,64,169,2
8,205,2408,64,144,3,76,165, 9687

3178 DATA 66,160,1,140,240,64,24,173,2
41,64,105,108,141,241,64,169,210

3188 DATA 31,205,241,64,144,3,76,165,6
6,136,140,241,64,173,240,64,1454

3198 DATA 133,84,173,241,64,133,85,169
,127,2085,83,3,144,10,173,242,660

3208 DATA 64,73,80,240,3,76,64,66,169,
1,32,2081,55,32,117,61,4246

3218 paTa 173,252,2,73,3%,240,3,76,8,6
6,169,255,141,252,2,96,8997

3228 DaTA 57,68,36,52,76,223,66,32,151
,53,216,66,3,169,1,32,4154

3238 DATA 261,55,169,4,133,163,169,0,1
33,164,172,217,66,174,216,66,1813

3248 DATA 169,1,32,161,55,169,7,141,82
,3,173,219,66,141,85,3,6071

32568 DATA 173,218,66,141,84,3,169,4,14
1,89,3,169,0,141,88,3,3836

3268 DATA 162,16,169,0,32,86,228,169,1
,32,201,55,96,36,56,53,4225

32786 DATaA 36,76,44,67,32,151,53,37,67,
2,160,0,148,40,67,169,4863

3286 DaTA ©,133,163,160,26,162,53,169,
78,32,71,56,169,0,133,133,6193

3298 DATA 169,8,133,132,173,39,67,162,
0,32,2,54,133,174,138,133,6619

3300 DATA 175,166,174,189,14,53,73,32,
2088,3,76,58,68,169,68,141,6280

3318 DATA 71,53,169,58,141,72,53,169,0
,133,133,169,8,133,132,173,8621

3326 DATA 39,67,162,08,32,2,54,133,174,
138,133,175,24,165,174,1089,9078

3338 DATA 46,67,133,172,165,175,185,8,
133,173,166,172,189,14,53,73,8634

3348 DATA 32,208,3,76,227,67,173,40,67
,201,8,144,3,76,227,67,7178

3358 DATA 24,173,48,67,105,3,133,174,1
69,08,133,133,169,8,133,132,7970

3368 DATA 173,39,67,162,0,32,2,54,133,
172,138,133,173,24,165,172,8941

3378 DATA 189,40,67,133,1708,165,173,10
5,8,133,171,166,176,189,14,53,9360
3388 DATA 166,174,157,76,53,238,408,67,
76,111,67,24,173,48,67,105,5467

3398 DATHA 6,141,70,53,24,173,40,67,165
2 3,133,174,169,46,166,174,8715

3488 DATA 157,70,53,24,173,408,67,105,4
s133,174,169,70,166,174,157,306

3418 DATA 70,53,24,173,40,67,185,5,133
+174,169,78,166,174,157,78,9528

3428 DATA 53,24,173,40,67,185,6,133,17
4,169,84,166,174,157,70,53,8861

3438 DATA 173,38,67,133,163,172,37,67,
162,53,169,70,32,220,66,76,7443

3448 DATA 81,68,169,224,133,163,169,0,
133,165,169,8,133,164,1606,06,9113

X456 DATA 174,38,67,173,37,67,32,808,56
+96,68,17,32,76,88,68,2348

3468 DATA 160,06,140,82,68,169,5,2085,82
,68,176,3,76,189,68,56,6337

3478 DATA 173,229,2,233,0,133,174,173,
230,2,233,4,133,175,165,174,2578

3480 pATA 41,0,141,83,68,165,175,41,25
2,141,84,68,169,8,133,132,8993

X4%6 DATA 173,84,68,176,173,83,68,32,5
6,94,174,82,68,157,94,53,6092

3588 DATA 17%,84,68,141,230,2,173,83,6
8,141,229,2,24,173,82,68,7263

3518 DbATA 165,1,133,162,164,162,174,84
,68,173,83,68,32,41,67,238,8220

3528 DATA 82,68,76,93,68,169,224,141,1
86,53,56,173,229,2,233,6,9%0106

3536 DATA 133,174,173,2306,2,233,4,133,
175,165,174,41,06,141,83,68,7888

3548 DATA 165,175,41,252,141,84,68,169
,8,133,132,17%,84,68,176,173,515

3558 DaATA 83,68,32,56,54,141,244,2,173
,84,68,141,230,2,173,83,8767

3568 DATh 68,141,229,2,160,0,174,84,68
,173,83,68,32,41,67,56,4257

3578 DATA 173,229,2,233,0,133,174,173,
2308,2,233,5,133,175,165,174,26%0

35868 DATA 41,0,13%,88,165,175,41,240,1
33,89,169,5,133,163,160,0,8871

598 bATA 166,89%,165,88,32,71,56,96,76
»91,69,72,138,72,152,72,5578

36868 baTaA 238,2,53,173,2,53,73,7,240,3
;76,74,69,160,0,140,4879

i61e DATA 2,53,24,17%,1068,53,169,2,53,
133,174,17%,169,53,165,08,5650

3628 DATA 133,175,1608,0,177,174,141,24
;,2088,174,2,53,189,94,53,141,8785

3638 DATA 9,212,104,168,104,170,1064,64
+96,76,116,69,169,192,141,14,8779

I6406 DATA 212,24,173,96,53,105,0,141,9
8,53,173,91,53,185,1,141,5567

3658 bATA 91,53,173,90,53,41,0,141,98,
53,173,91,53,41,255,141,80644

I666 DATA 91,53,173,1560,53,133,163,169
,0,13%,165,169,39,133,164,172,1286
3676 DATA 149,53,174,91,53,173,968,53,3
2,80,56,24,173,90,53,1085,5144

36808 DATaA 4,133,174,173,91,53%,165,08,13
3,175,165,88,41,255,160,08,8993

1696 DATA 145,174,24,173,96,53,1685,5,1
33,174,173,91,5%,1685,0,133,6769

37608 DATA 175,169,8,133,132,165,89,170
,165,88,32,56,54,160,0,145,7653

3716 DATA 174,24,173,90,53,1085,37,133,
174,173,91,53,1685,8,133,175,8122

3728 pATA 173,96,53,41,255,160,06,145,1
74,24,173,90,53,1065,38,133,7437
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3736 DaTh 174,173,91,53,165,06,133,175,
169,8,133,132,173,91,53,178,9%277

3748 DATA 173,90,53,32,56,54,160,0, 145
2174,173,91,53,141,49,2,5574

3756 DATA 173,90,53,141,48,2,173,508,69
,141,1,2,173,49,69,141,4981

3768 DATHA 0,2,96,55,36,67,52,36,76,67,
78,169,0,32,213,55,4181

3778 bATA 169,255,141,252,2,160,0,140,
47,2,32,85,68,160,1,1408,5164

3786 DATA 246,2,169,12,141,198,2,169,2
,141,197,2,169,6,141,2,5885

379%68 DATA 53,32,113,69,169,34,141,47,2
,165,89,141,63,70,165,88,6955

3gee DpaATa 141,62,76,160,0,132,87,169,0
+1285,254,52,144,3,76,79,7454

3816 DATA 71,1408,59,70,56,173,254,52,2
33,1,141,166,70,173,160,76,560

3828 DATA 205,59,70,176,4,76,79,71,79,
160,0,132,84,132,85,140,7004

3838 paATA 60,70,169,7,205,60,70,176,3,
76,214,76,173,59,706,18,6114

3848 DATA 16,10,133,174,24,165,174,189
,68,70,133,172,166,172,189,14,557

3858 DbATA 53,133,1660,165,160,32,52,55,
238,608,70,76,170,70,32,59,6143

3868 pATA 55,76,243,70,22,32,32,65,66,
67,68,69,706,71,72,73,3114

3g7e8 paTa 74,75,76,77,78,79,80,81,82,8
3,84,162,706,169,2208,32,8226

3888 DATA 16,55,76,14,71,16,85,86,87,8
§,89,90,48,49,50,51,2616

3898 DATA 52,53,54,55,56,57,162,70,169
1253,32,22,55,76,53,71,5123

3388 DATA 28,32,32,97,98,99,1060,1061,106
2,183,104,165,106,107,1068,1689,7660
3216 DATA 116,111,112,113,114,115,116,
117,118,119,1208,121,122,162,71,169,685
3928 DATA 24,32,22,55,24,165,88,185,16
8,133,88,165,89,165,0,133,7333

3936 DATA 89,238,59,70,76,149,70,24,17
3,62,768,1085,96,133,88,173,8313

33468 DaATA 63,70,105,4,133,89,160,08,132
,84,132,85,76,144,71,40,60082

3958 baTA 32,83%,80,65,67,69,66,65,82,3
2,160,244,239,160,243,229,4781

3368 DATA 236,229,227,244,160,237,239,
242,223,160,230,239,238,244,24%,1668,39
16

3978 DATA 244,239,160,246,233,229,247,
166,162,71,169,1863,32,22,55,24,8%808
3%808 DATA 173,62,78,1685,176,133,88,173
,63,706,185,4,133,89,160,0,6430

3996 DATA 132,84,132,85,76,216,71,46,1
60,166,160,160,166,160,160,166, 3519
4808 DATA 160,32,83,84,65,82,84,32,175
+212,242,233,231,231,229,242,9167

4010 DATA 168,244,239,160,289,245,233,
244,160,160,160,160,160,160,160,160,81
13

4628 DATA 162,71,169,175,32,168,55,173,
31,208,73,6,2408,15,173,132,8731

408306 DATA 2,240,10,173,252,2,73,33,240
1 3,76,223,71,173,252,2,148

4648 DATA 73,33,2408,3,76,12,72,169,255
,141,252,2,1608,1,146,6,806016

4858 DATA 53,76,17,72,160,0,148,6,53,9
6,76,21,72,32,2080,56,4227

4066 DATA 160,0,146,6,53,32,24%,64,32,
64,78,173,6,53,248,3,5576

4878 DATA 76,29,72,1692,0,32,213,55,96,
96,226,2,227,2,18,72,5954

LISTING 2 : ACTION!

Character Set Display Utility
by Dave Arlington
COPYRIGHT 1989 BY ANALOG COMPUTING

e e me e

IMPORTANT NOTE: AN "'@' AT THE END
OF A4 LINE MEANS THAT THE LINE MWRAPS
ARODUND TO THE NEXT LINE OF THE
LISTING. THE THO LINES SHOULD BE
TYPED A5 ONE, HWITHOUT THE "a'.

e e e we twe

CHECKSUM DATA
[34 56 26 A8 52 CB 56 BO
7E ED CaA 6D 57 AB 80 12
89 32 82 1

e ]

Global variables and defines

e e e

DEFINE RTI="'$48"
PHA="'$48"
PLA="$68"
THA="S$8A"
Tax="5$aa"
TYa="598"
Tay="'$ag"
START="&",
SELECT="35",
OPTION="3"

LR T S

BYTE dindex=%557, sdmctl=522F,
nmien =5D48E, consol=5DO1F,
chbase=5p489, chbas =52F4,
color2z=52C6, colpf2=5p01is,
rowcrs=554, colcrs=555,
crsinh=5%2F8, 1lmargn=552,
colori=52Cc5, icsta =5353,
stick8=5278, strige=5284,
ch =$2FC, iccom =5352,
txtrow=5298, selfiles,
wsync =5p4684a, count,
finish

CARD savmsc=558, sdlstl=523a,
vdslst=52868, memtop=5ZES,
icbadr=5354, icblen=%358,
txtcol=5291, RamSet

BYTE ARRAY fnames(56), filenwm(28),
dlspace(512), cset(?),
cols=[57C $4C 58C

$6C 52C S55C $9c1,
dl=[112 112 112 542 86 8 2
1386 $0E 2 2 138 S$BE
2 2 130 $OE 2 2 138
$6E 2 2 130 $0E 2 2
138 $8E 2 2 130 S6E
2 S8E 2 541 8 81

INCLUDE "D:CSETZ.ACT"™
PROC CIO=5E456(BYTE areg, xreg)

PROC LoadFont(BYTE ARRAY namefile

CARD addrl
Close{l)
openti,namefile, 4,03
iccom=7
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icbadr=addr

icblen=10824

CIO(B,518)

Close(1)
RETURN

PROC GetFont(CARD addr BYTE filenum)
BYTE letcnt

letcnt=0
Zerol(filenm, 208)
IF fnames{(filenum*8)HIZ THEN
filenm(id="D
filenm{2)=":
HHILE fnames(filenum¥g8+letcntlHI2
AND letcnt{s
111
filenm{letcnt+3II=fnames
(filenum*8+letcntl
letcnt==+1
oD
filenmi(@l=letcnt+b
filenmi{letcnt+3i=",
filenm(letcnt+43)="'F
filenm{letcnt+S5)="N
filenm(letcnt+63="T
LoadFontd(filenm, addrl
ELSE
MoveBlock (addr, 5E060,8)
FI
RETURN

PROC AllocMem(d

BYTE cnt
CARD tewp

FOR cnt=8 TO 5

Do
temp=({mentop-54008) &SFCBHY
csetfcnty=temp RSH 8
memtop=temp
GetFonti{temp,cnt+lild

oD

cset(6)=5EB

temp=({memtop-54008) &5FCBB)

chbas=temp RSH 8

nemtop=temp

GetFont(temp,B8)

savmsc= (memtop-5$508) &5F000

Zero(savmsc,1288)

RETURN

PROC D1izO)

[PHA TXA PHA TYA PHAI]
count==+1
IF count=7 THEN
count=8
FI
colpf2z=colsCcount)
chbase=csetfcount)
[PLA TAY PLA TaAX PLA RTII]
RETLURN

PROC DliSetupz()

nnien=19%2
dlspace==+256
dispace==&5FFo80
MoveBlock (dlspace,dl,39)
dlspacefd)=savmsc &5FF
dlspacef{S)=savMsc RSH 8
dlspace(I7)¥=dlspace&S5FF
dlspace(3I8)=dlspace RSH 8
sdlstl=dlspace
vdslst=Dli2

RETLRHN

PROC ShowFonts()

BYTE cnti, cnt2z, cnt3
CARD temp

Graphics(8)
ch=255
sdmctl=o
fillocMemn(d
crsinh=1
color2=58cC
colori=2
count=6
DliSetupz )
sdmctl=34
temp=savmsc
dindex=8
IF selfiles>® THEN
FOR cnti=8 TO selfiles-1
[+ 11]
rowcrs=e
colcrs=8
FOR cntz=86 TO 7
Do

Put{fnames{{cntl LSH 3)+cnt2))

op

PUte o

Print(" ABCDPEFGHIJKLMNOPQRST')
PrintE("UVNXYZ0123456789")
PrintEC" abcdefghi jklmnopqrsts

UUWXyYz'")
S5avMsc==+160
oD
FI
savmsc=temp+1120
rowcrs=e
colcrs=e

PrintE('" SPACEBAR TR ELTTX Ne
Il)
savmsc=tempt+i2o0
rowcrs=e
colcrs=8
Print ("IN START ATTIIETe
L quit [
DO
UNTIL consol=START OR strige=e
OR Cch=33
oD
IF ch=33 THEN
ch=255
finish=1
ELSE
finish=0
FI
RETURN

PROC Main(l
TitleScreen(l
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finish=6

Do
FileScreen()
ShowFonts ()

UNTIL finish=@

oD

Graphics(a)

RETURN

LISTING 3 : ACTION!

IMPORTANT NOTE: AN "e'" AT THE END
OF A4 LINE MEANS THAT THE LINE HRAPS
ARDUND TO THE NEXT LINE OF THE
LISTING. THE THWO LINES SHOULD BE
TYPED A5 ONE, HWITHOUT THE "a'.

e e e e we

CHECKSLUM DATA
[4E 82 49 20 E4 FD 38 BB
66 E9 7E 37 FC 93 EC 8D
8F a6 3Z BE FD DC 1B EG6
Bz 6D 1

fme e e fes e

PROC d1il()

[PHA]

chbase=5E®@

[PLA RTI1
RETURN

;90 back to ROM set

PROC DliSetup()
BYTE ARRAY temp

nKien=192 ;jenable interrupts

temp=sdlstl iswitch sets at

temp(14)==+128 ;text window

sdmctl=a

vdslst=dlil

sdmctl=34
RETURN

jcall interrupt

PROC TitleScreent)

Graphics(2) jall this work to get
pPliSetup@ jupper and lower case
colorz=e jin Graphics 21!
crsinh=1

1margn=e

RamSet=(mentop-5460) &SFCoo
chbas-RamSet RSH &

mentop=RamSet

MoveBlock (RamSet,5E288,512)
MoveBlock (RamSet, SEBB8, 8)

MoveBlock (RamSet+8,5E1806+24,8)
MoveBlock (RamSet+46,5E186+32,8)
MoveBlock (RamSet+24,5E186+152,8)
MoveBlock (RamSet+32,5E1680+168,8)
rowcrs=3

colcrs=5s
PrintDE(6,""'HARACTER'"™)
PrintDEC(6," HET'")
PrintDE(6," »ISPLAY")
PrintDE(6," STILITY'™)
txtrow=06

txtcol=8

PrintE(" by Dave Arlingte
on''y

PrintE (" {c) 1989 for ANALOG Cs
omputing')

PrintEC('")

Print('" Insert DPisk with Fonts, Ps»
ress ERGLRI'D

Do

UNTIL consol=5TART OR strigb-=@

oD
RETLURN

PROC S5tashFile(BYTE filenum, Cc0l, rowl
BYTE indeXx,cnt,temp

index={filenum-1)*8
FOR cnt=index TO index+7
Do
temp=Locatefcol,row) &7F
IF tempH#IZ THEN
fnames(cnt)=temp
FI
col==+1
oD
RETURN

PROC MarkFile(BYTE col, row)
BYTE mark,letter

mark=Locatefcol,row)

IF mark=32 THEN
letter=Locatefcol+i,row)
IF letter#ic® THEN

selfiles=c=+1

IF selfiles{=7 THEN
color=28
Plot(col,rowld

ELSE
selfiles=?

FI

FI

ELSEIF mark=Z6 THEN
selfiles==-1
color=32
Plottcol,row

FI

RETURN

PROC ClearScreent)
BYTE crow, ccol, cnt

color=32
FOR crow=1 TO 26
Do
FOR cnt=8 TO 3
Do
FOR ccol=cnt*id TO 8+cnt*io
Do
Ploticcol,crowl
oD
op
op
RETURN

PROC pauz(CARD timl
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CARD cnt

FOR cnt=1 TO tim DO OD
RETLURN

PROC FlipFont(BYTE col,rowl
BYTE cnt, letter, let

let=Locatefcol,rowl
FOR cnt=6 TO 7
11
IF letH3I2 THEN
letter=Locate(col+cnt,rowl
IF letter#32z THEN
colcrs=col+cnt
Puttletter!5s8e)
colcrs=col+cnt+i
FI
ELSE
colcrs=col+cnt
Put(let!$88)
colcrs=col+cnt+i
FI
oD
RETURN

PROC SelectFiles()

BYTE oldrow, oldcol, mark
INT row, col, delay

ch=255

selfiles=@

rowcrs=22

colcrs=1
SetBlock(fnames, 56,32}

Print("EHIdd to view fonts ')
Print(/ New Disk'™)
row=i
col=1
FlipFontfrow,col)
Do
IF consol=SELECT OR (stick8&2)=0s
THEN
pauz{z560)
oldrow=row
oldcol=col
row==+1
IF row>»28 THEN
row=1
col==+18
IF col>31 THEN
col=1
FI
FI
FlipFonttoldcol,oldrow
FlipFonticol,rowl
g
IF consol=0OPTION OR (stickB&i)=-oe
THEN
pauz (2500
oldrow=row
oldcol=col
row==-1
IF row{i THEN
row=20
col==-18@
IF col{i THEN

col=31
FI
FI
FlipFont(oldcol,oldrow)
FlipFont(col,row)
FI
IF tstick8&4)=0 THEN
pauz(zZ50608)
oldrow=row
oldcol=col
col==-18
IF col{l THEN
col=31
FI
FlipFont(oldcol,oldrow)
FlipFontdcol,rowl
FI
IF (stickB&B8)=8 THEN
pauz(25006)
oldrow=row
oldcol=col
col==+16
IF col>31 THEN
col=1
FI
FlipFont(oldcol,oldrow)
FlipFont(col,row)
FI
IF consol=S5TART OR strigf=68 THEN
pauz(iboee)
MarkFileCcol-1,row)
FI
UNTIL ch=1Z OR ch=33
oD
IF ch=1Z OR selfiles=8 THEN
clearscreen()
rowcrs=22
colcrs=1
Print(" Insert Disk with Fonts,'™)
Print¢" Press "y
Do
UNTIL consol=START
oD
ch=25%
ELSE
selfiles=@
FOR row=1 TO 20
DO
FOR col=86 TO 38 STEP 18
DO
mark=Locate{col,rowl
IF mark=26 THEN
selfiles==+1
StashFile(selfiles,col+i,row)
FI
oD
oD
FI
RETLURN

PROC FileScreen(

BYTE ARRAY name(28)
BYTE cnt, row, col, numfiles

Graphics(al

crsinh=1

colorz=552

colori=i2

PrintEC'p T [ ]

L]
continued on page 57
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ATORUN.SYS

’ve been programming in BASIC now for over three years and

have been frustrated by the fact that all I could do with an

AUTORUN.SYS is use my SETUPCOM program on my Atari

DOS 2.5 disk to make one of my BASIC programs load and

run when my system was booted. I envied assembly language
programmers with the power they had over the machine; so about
six months ago I started to teach myself assembler with the help
of my Assembler/Editor cartridge and a few good books.
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It was about the time that I was starting to
understand the assembler that I received my
November ’88 issue of ANALOG. To my
delight it contained an article and program
by LeRoy Baxter titled “AUTORUN.SYS
Secrets.” I quickly studied it and typed it in.
It is a powerful and flexible tool, allowing
me to load, merge and run programs in any
way I need, along with displaying messages,
etc. I haven’t even started to utilize it to its
fullest.

In my excitement I stopped and realized
that if T were still programming strictly in
BASIC, I wouldn’t have an assembler and
would have been unable to utilize this great
tool. So for all of you who are strictly BA-
SIC programmers, I have written AUTO-
SYS.BAS, a BASIC version of Mr. Baxter’s
program.

Type in Listing 1 (check your work with
BASIC Editor II, elsewhere in this issue) and
save a copy. You'll use it many times. Now
run the program. It will ask you to enter your
command line. You can now enter up to 119
characters of BASIC code (three lines minus
one character). Type it in as if you were go-

ing to execute it in immediate mode (i.e. no
line numbers). Make sure the code is legal
BASIC code, as there is no syntax error
checking. When you are finished, hit Return.
The program will now ask for the disk on
which to write the AUTORUN.SYS file. In-
sert the disk and hit Start. If all goes well you
will see the READY prompt, and your AU-
TORUN.SYS file is ready for the next time
you boot that disk.

You can write messages on the screen, au-
tomatically run a BASIC program, two-stage
LOAD and ENTER and even create an AU-
TORUN.SYS for a language other than BA-
SIC. It is everything the assembly language
program is, with the advantage that you don’t
need an assembler, and you can use all the
special characters (such as the screen clear
and bell) and the quote mark without having
to specify them in their ATASCII values as
in the original version. For more information
on what the program can do and how it
works, read LeRoy Baxter’s “AUTO-
RUN.SYS Secrets” in Issue 66 of ANALOG.

This is how the BASIC modification works.
First it asks for your command line. After en-

T@ﬁ%

O

&

tering your BASIC code into A$ (Line 130)
Lines 220-240 calculate the length and end-
ing address of the machine-language file to
be written. It then opens the AUTORUN.SYS
file on the disk and writes the two-byte iden-
tifier code and starting address (Line 270 and
DATA statement 1000) and the ending address
(Line 280) to the file. Next it writes Mr. Bax-
ter’s program byte for byte to the file (Line
290 and DATA statements 1010-1060). Next
your command line is written from A$ (Line
300). Finally, a carriage-return character, re-
quired by the program, and the starting ad-
dress of the program, required for an
autoboot file, are written to the file (Line 310
and DATA statement 1070). The file is then
closed, and you’re ready for action.

David Schoch is 41 years old, happily mar-
ried and the proud father of an 18-year-old
daughter. He has been having a love affair
with his Atari computer for three years, and
his wife has accepted this mistress and con-
siders her a ‘‘good friend.”’
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Aronuu.svs @@@F@ﬁ%ﬁ,@]@

LISTING

EL
RH
EY
TB
UR
LY
EOQ
L
ZN
op
LP

ZE
WO
I0
ou
KB
NT
MO
RU
JK
au
MT
UI
OF

UK
uy

Xp
ThA

oy
HJ
LD
DN
up
Ly
BL
UJ
MB
Iy

HP
UI

HH
HZ

1: BASIC

1 REHM 36EEEG0E0RE0O0000EEEO0ORREE000E
2 REH ¥ ALUTORLUN.S5YS MAKER 3*
I REM * by David Schoch *
4 REM ¥ *
5 REM * COPYRIGHT 1989 *
6 REM * BY ANALOG COMPUTING ¥
7 REHM 36E88008G00000000080000000000OH0E
& REH

1868 DIM ASC{119) :COUNT=®

118 POKE 82,8:? CHRS$C125):POSITION 8,2
128 7 'u" AUTORLUN.S5YS Creator':
2 17 "¥Input Your Command Line -119 Ch
ar Max.®"';:7?
138 IWPUT HiG6, A5
148 COUNT=LENCAS):IF COUNT=8 THEN 4i8
156 POKE 82,2
168 ? CHR$(125):POSITION 2,6
1786 2 "Insert Disk on which you wish t
ull
188 7 "write new AUTORUN.5YS into Driv
e Hi."
i%8 2 :? ""press EALLA when ready...'";
2080 IF PEEK(53279)<{>6 THEN 268
z2i@ ? :7 :? “"Creating...AUTORUN.5YS5...
[ 1

’
2280 LENGHT=123+COLUNT+16384
238 MSB=INT(LENGHT/256)
240 LSB-LENGHT-{M5B*256)
258 TRAP 460:0PEN #1,8,0,"D:AUTORLN.SY
SII
2686 RESTORE 1608
270 FOR I=1 TO 4:READ N:PUT #1i,N:NEXT
I
288 PUT H1,LSB:PUT H1i,MSB
2980 FOR I=1 TO 123:READ N:PUT #H1i,N:NEX
T=T
368 FOR I=i1i TO COUNT:N=ASCCASCI,I)):PU
T H1,H:NEXKT I
316 FOR I=1 TO 7:READ N:PUT #1i,N:NEXT
I
3286 CLOSE H1
330 ? CHRS$(C125):END
4800 TRAP 4060680:7 :? "ERROR-'";PEEK(19%5)
tEND
418 ? :? "“ERROR—- NO COMMANDS ENTERED'"™:
END
1668 DATA 255,25%5,0,64
ieie DpATA 162,36,189,26,3,261,69,246,5
;202,202,202,16,244,232,142,83,64,189,
26,3
ieze DATA 133,283,169,65,157,26,3,232,
189,26,3,133,2064,169,64,157,26,3,1608,0
;148
1838 pATA 82,64,177,283,153,65,64,2060,
192,16,144,246,169,83,141,69,64,169,64
;141,706
ied4e paATA 64,96,0,0,0,8,0,8,0,0,0,0,08,
8,0,0,0,0,0,0,0
lase paATA 172,82,64,185,123,64,2081,155
:2408,6,238,82,64,160,1,96,72,138,72,17
4,83
iee68 DpATA 64,165,2083,157,26,3,232,165,
204,157,26,3,104,176,1064,160,1,96
i878 pATA 155,226,2,227,2,0,64 ﬂ
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s 1A A CICIRS Bl
isplay Uiy

continued from page 53

¢ 1'")
FOR rowcrs=1
Do

FOR colcrs=% TO 29

Do

Put(iz4)

op
oD
rowcrs=2z1
colcrs=8

TO 28

STEP 9

PrintE ("} t
L

jln)

Printec¢"|
III)

Print('k
II)
(1]
nunfiles=@
Close(1)
Openci,"D:%*,.FNT",6,08)
row=i col=1
rowcrs=row colcrs=col
DO
InputMD (i, name, 28]
IF nawme(I)>64 THEN

numfiles==+1
FOR cnt=% TO i@
+11]
Puttname (cnt)l
oD
row==+1
IF row>2e THEN
row=1
col==+18
IF col>31 THEN
col=e
FI
FI
rowCrs=-row
colcrs=col

FI
UNTIL icsta>$7?F OR numfiles=88
oD
Close(i)
SelectFiles ()
LUNTIL ch=33
[1]1]
ch=25%
RETLRN &

continued from page 11

LISTING 1: BASIC

CHAOS

AE 18 REM

ZP 11 REM * CHAOS # BA

CO 12 REM % by alfredo L. Acosta

FY 13 REM % *

IP 14 REM % COPYRIGHT 1989 * WB

YU 15 REM % BY ANALOG COMPUTING *

A0 16 REHM 3EE60CCOEECCO000OEO00O0000

BM 17 REM MR

ME 28 GOSUB 1808

KB 23 REM

SL 30 GRAPHICS 24:POKE 709,14:POKE 718,0: uu
COLOR 1

LH 46 PLOT AX,AY:PLOT BX,BY:PLOT CX,CY

AC 49 REM ECTRREEF S @ TSR R GZ
ER 58 H-INT(RND(O)¥*I16)+1:Y=INT(RND(B)*18

5)+1:PLOT X,¥Y NG
DP 53 REM NK
55 68 Z-INT(RND(B)*3)+1 AE
ZB 78 IF Z=1 THEN M=ABS({AX-HK) :N=ABS(AY-Y) LK

iD=AXIE=AY:GOTO 1066 DT
FA 88 IF Z=2 THEN M=-ABS(BH-K) :N-ABS(BY-YJ

iD=BH:E=BY:GOTO 1066 RN

PI 96 M=-ABS(CX-H) :N=ABS{CY-Y) :D=CK:E=CY

KM 1806 IF X>D THEN X=D+M/2:GOTO 120

ZJ 116 IF X{D THEN X=D-M/2 RO
PX 128 IF Y>E THEN Y=E+N/2:GOTO 148

CK 138 IF Y<E THEN Y=E-N/2 MUY
TA 148 PLOT X,Y

56 150 IF PEEK(53279)<}>5 THEN 68 KN
KC 168 GOTO 2080

QF 999 REM HF
UW 1808 DIM A$(193):POKE 712,148:POKE 752 co

;,1:? CHR$(125)

NL 1610 AX=160:AY=176:BHE=64:BY=16:CH=256:

CY=BY

QI

OK 18286 POSITION 13,2:7 '8¢ CHAOS ¥ p

OSITION 5,6

18638 ? “This program will place three
dots on the screen to form a triangle.

?
igde ? "It will then place a dot rand
omly on the screen. From there it will
randomly choose a direction "'}

three start
spot 172 th

1856 7 "toward one of the
ing dots and place a new

e distance "'}

1868 7?7 "towards it. Thislast step will
be continually repeatedfrom the last
new spot. ';

1678 ? "Instead of total coverage o
f the area within the triangle, surpri
sing patterns emerge!"

ies8e 7 :? "Press to dump to pri
nter."

18%8 ? :? "Press to begin."
1188 IF PEEK(53279)<>6 THEN iioa

1116 RETURN

1999 REM EE:ISTETTTTE

20808 RESTORE 3I000:LPRINT CHRS5(27);CHRS
{643

2016 FOR T=1 TO 61:READ Q:POKE 1535+T,
Q:NEXKT T:DM=PEEK(88)+PEEK(83)%256:DM=D
M+40%191

20626 LPRINT CHR$(27);"3";CHR$(28) :FOR
V=DM TO DM+3I9

2239 AS=CHRS$ (B3 :AS (1923 =CHRS(B) : a5 (2)=
A

280408 A=USR(1536,V,ADRCASII !LPRINT CHR$%
€273 ;K" ;CHR$(192) ;CHRS (8) ; AS

20858 NEXT V:IEND

30668 DATA 1064,164,141,21,6,164,141,20,
6,104,141,27,6,104,141,26,6,160,193,17
3,255,255,136,240,35,141,255,255,238
3616 DATA 26,6,240,21,173,206,6,56,233,
40,141,206,6,144,4,24,76,19,6,2086,21,6,
?76,19,6,238,27,6,76,33,6,96 =
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s promised last issue, we’'re going to

cover more 6502 instructions this

time, and begin exploring the world

of simple mathematical operations.

Before we start with the math oper-

ations, let’s look at an instruction that will

help us during the testing of the programs we
write in this column.

BREAKing Away

Remember the do-nothing program from
last issue? When we executed it with the “G”
(execute program) command with the assem-
bler editor cartridge, it ran forever. This is
hardly a good way to test programs. Imagine
trying to stop the program at a specific in-
struction with the Break key when hundreds
of thousands of operations are being execut-
ed each second. You can see that this would
be nearly impossible.

Luckily for us, the 6502 has a handy in-
struction called BRK (or BREAK). This in-
struction does the same thing as the Break
key on the keyboard when an assembly pro-
gram is executing. The nice part is that it will
stop the program exactly where we want to
to stop.
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The short program below has a BRK in-
struction after the load accumulator (LDA)
instruction. The accumulator will be loaded
with $4F (79 decimal) and the computer will
stop. Type the program into your computer
and assemble it into memory with the ASM
command.

19 *= $6600 ; START ADDRESS
28 LDA HS4F ; LOAD ACCUMULATOR
38 BRK ; AND STOP

48 .END

After the program is assembled, go to the
DEBUG mode with the BUG command. To
execute the short program, type:

G 600

The program will execute in a fraction of
a second and the computer will return with
a display similar to this
06602 A=4F X=66 Y=08 P=38 S5-060
Note that the accumulator (A) equals $4F.
The X, Y, processor status and stack registers
are also displayed, but have no significance

to us at this time, since we didn’t change
them.

Now you can see that the BRK instruction
can be helpful in the debugging stage of a pro-
gram. We will be using it to stop the com-
puter when we want to check the results of
certain operations.

Using Index Registers

Index registers were mentioned briefly last
issue. As you may recall, there are two in-
dex registers in the 6502, the X and Y
registers. These two registers are built into
the 6502 microprocessor chip. Each is made
up of eight bits, allowing a range of values
from 0-255.

The first instructions we’ll look at are the
LDX (load X) and LDY (load Y) instructions.
These instructions are similar to the LDA
(load accumulator) instruction we examined
last time. Their formats are:

LDX #n  (IMMEDIATE)
LDX nn  (ABSOLUTE)
LDX n (ZERO PAGE)
LDX nn,Y (INDEXED Y)
LDX nY (ZERO PAGE INDEXED Y)
LDY #n  (IMMEDIATE)
LDY nn (ABSOLUTE)
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LDY n (ZERO PAGE)
LDY nn,X (INDEXED X)
LDY n,X (ZERO PAGE INDEXED X)

The LDX and LDY instructions place a
specified value in the X or Y register, respec-
tively. For example, the following instruction
will load the X register with $3A (58
decimal):

LDX #3A

The following instruction will load the Y
register with the contents of Memory Loca-
tion $3F00:

LDY $3F00

The following instruction will load the X
register from the page zero-Location $4D,
which is the attract mode counter:

LDX $4D

Like the LDA instruction, both the LDX
and LDY instructions set the sign and zero
flags depending on the number loaded into
the register.

Storing the contents of the X and Y
registers is just as easy as loading them. The
following addressing modes are available with
the STX (store X) and STY (store Y) in-
structions:

STX nn  (ABSOLUTE)
STX n (ZERO PAGE)
STX n,Y (ZERO PAGE INDEXED Y)
STY nn  (ABSOLUTE)
STY n (ZERO PAGE)
STY n,X (ZERO PAGE INDEXED X)

Unfortunately for us, the designers of the
6502 decided to limit indexed store X and Y
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instructions to page zero, even though there
is a non-zero-page load instruction. This is
simply something assembly programmers
must live with.

Like the STA instruction, the STX and
STY instructions do not affect any status
flags.

The STX and STY instructions are very
easy to use. For example, to store the X
register at location $4FFB, simply use the in-
struction:

STX $4FFB

In addition to the LDX/LDY and STX/STY
instructions, the 6502 provides four more in-
structions which help the programmer with
X/Y operations. These are the transfer in-
structions.

The transfer instructions allow quick move-
ment of information from one register to
another. They are TAX, TAY, TXA and TYA.
Two other transfer instructions, TSX and
TXS, are used in stack operations, and we’ll
look at them in a later article.

The TAX and TAY instructions transfer the
contents of the accumulator (A) to the X or
Y register, respectively. The A register is un-
changed.

The code below illustrates how the TAX
instruction works. Type this short program
into your computer and assemble it into
memory:

10 %=  $8600 ; START ADDRESS

20 LDA #SOF ; PUT $6F IN A

30 Tax ; PUT IN X, TOO

40 LDA #56A ; PUT $6a IN A

50 TAY ; NOW PUT IN Y, TOO
60 BRK ; AND STOP!

78 .END

Line 20 loads the accumulator with $OF,
(15 decimal).

Line 30 transfers the contents of the ac-
cumulator to the X register. At this point both
the accumulator and the X register will con-
tain $OF.

Line 40 loads the accumulator with $6A
(106 decimal).

Line 50 transfers the contents of the ac-
cumulator to the Y register. Now the accumu-
lator and the Y register will contain $6A. The
X register will be unchanged.

Line 60 will BREAK the execution of the
program.

After the program is assembled into
memory, go to DEBUG mode and execute it

by typing:
G 600

After execution, the screen of your com-
puter should look like this:

06606 A=6A X=OBF Y=6A P=30 5=00

You can see that the X register contains
$OF, and that the A and Y registers contain
$6A. Try some different combinations and
observe the results.

The two other transfer instructions we are
concerned with here are the TXA and TYA
instructions. As you may have guessed, these
instructions do the opposite of the TAX and
TAY instructions. That is, TXA will trans-
fer the contents of the X register to the ac-
cumulator, and TYA will move the Y
register’s contents to the accumulator.

Here’s a small problem for you to solve us-
ing the instructions we’ve covered so far. This
is a simple data-manipulation operation us-
ing the A, X and Y registers and as many lo-
cations as necessary.

Problem: Write a program which starts
with A=$03, X=$07 and Y=$14. Then write
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the code necessary to change these registers
so that when the program ends, the registers
are A=$07, X=14 and Y=$03.

The code necessary to perform this change
is only four lines long, and there are many
ways to do it. Next issue I'll show several pos-
sible solutions.

This issue, we’ve only shown how to make
the X and Y registers contain the values we
want. In order to make the X and Y registers
do some real work, we’ll need to cover the
branch-on-condition instructions. These will
be discussed next issue, along with X and Y
register indexing techniques.

It All ADDs Up

I'm sure that, by now, just about every per-
son reading this column wants to start work-
ing with something more interesting than
loading and storing bytes, right? Well, let’s

take a break from all that admittedly dull stuff
and get on with something fun—actual ad-
dition.

We'll start out with some simple addition,
working with values from 0-255. This is
known as single-byte integer arithmetic, and
is the simplest kind of math on the 6502.

Why only integers from 0-255? Remem-
ber that all arithmetic operations must be
processed through the accumulator, or A
register. The accumulator is made up of only
eight bits, and can’t hold any number great-
er than 255. The accumulator doesn’t know
what a decimal point is either, so we are
limited to integers for the time being.

Binary or BCD?

The 6502 microprocessor has the option
of performing arithmetic instructions in two
different modes, binary and binary-coded

“The most useful program for the Atari since Print Shop!*”
FORMS GENERATOR — =
for the Atari 800, 800XL, 65XE, 130XE | =

Designed by Jeff Brenner, columnist for Computer Shopper
magazine, of “Applying The Atari" fame, and author of book
and magazine articles in COMPUTE!, ANALOG and others.
LOOK WHAT YOU CAN DO WITH FORMS
GENERATOR: Purchase merchandise by mail? Next
time, send a customized purchase order form! Does
your home or business ever need statements, in- =
voices, proposals, job work orders, gift certificates, =

etc.? No problem! Use FORMS GENERATOR?'s scrolling spreadsheet-
style screen to design almost any form to suit your exact needs. What
you see on-screen is what you get on paper! Use the text mode with any
80-column printer, or the high-res graphics mode with the Epson,
Gemini/Star, Okidata, Panasonic or Prowriter for remarkably realistic
forms. BUT THAT'S JUST THE BEGINNING: Once you've designed a
form, you can program FORMS GENERATOR to make all calculations
automatically! Imagine: after you enter quantities, descriptions and
prices, FORMS GENERATOR moves about the form calculating ex-
tended prices, subtotals, and even the sales tax! Like magic! (Sample
invoices included). You can also use FORMS GENERATOR for record
keeping, since you can save filled forms to disk!

NAMED A “BEST BUY" IN 8-BIT SOFTWARE BY ANTIC MAGAZINE, JANUARY 1988.
Our “down to planet Earth” price: Only $23.95 (product #ATA611).

FOR C.0.D. ORDERS CALL (516) 932-5330

—— ————————— —
| send coupon to: 0 YES! Please rush me FORMS GENERATOR (product |

#ATA611) with complete documentation, 90-day free

New York. N.Y. 10001 DEALER INQUIRIES INVITED.

New York State residents add 8% sales tax.
“The Print Shop and Atari are registered trademarks of Broderbund Software and Atari
I— Corp., respectively. —_Priciand availability subject to change without notice.

— — —— ——— —— — —— — — — ]

CIRCLE #116 ON READER SERVICE CARD.

= replacement warranty, full customer service support and
I TuJentl) Flvah _~ 20-page Atari software catalog. | am enclosing $23.95
I Centun,; g + $3.50 shipping and handling. I
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=
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I Sutte 301 I
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decimal (BCD). Let’s look at how both these
systems work.

Binary arithmetic, as we have noted before,
produces numbers from 0-255 in one byte.
All eight bits are used for the number. These
numbers can be considered either signed or
unsigned by the programmer, but they are
handled the same by the computer. Since all
eight bits are used to represent the number,
the value of a byte is simply the byte’s decimal
contents.

BCD arithmetic, on the other hand, is a
more human approach to computer math, and
easier to use in input/output operations.

In BCD math, the byte is split into two
four-bit sections, or NYBBLES. Each nyb-
ble contains one decimal number, from 0-9.
With this system, each byte contains two
decimal numbers, allowing easy Base-10
number storage. Of course, the BCD num-
bering system requires more storage than bi-
nary, since the value of a byte can now only
range from 0-99, rather than 0-255. The nice
thing about BCD is that when looking at the
hexadecimal representation of the byte, you
see the decimal value of the byte. For exam-
ple, $56 is 56 decimal.

We'll cover BCD math later in this series,
when we get into screen I/O. For now we'll
stick with binary math. Even though it may
seem more difficult, binary math is much
more important at this early stage.

Getting Into BINARY

The 6502 can handle two different types
of math, so how does it know which one you
want to use? The answer lies in a single-bit
flag in the processor status register, called the
decimal-mode flag.

The decimal-mode flag has two states.
When set (1), the decimal mode is selected.
When cleared (0), the binary mode is select-
ed. This flag is extremely important! The fol-
lowing example illustrates this fact.

Let’s say you want to add two binary num-
bers, $23 and $18. A normal binary add
would give a result of $3B.

What if the decimal-mode flag was set by
mistake? The add would give a result of $41,
the sum of 23 and 18. If your program adds
or subtracts numbers with the decimal mode
incorrectly set, the results can be very con-
fusing. Moral: always know the setting of the
decimal-mode flag.

For our purposes, until further notice, we
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will always clear the decimal mode with the
CLD (clear decimal mode) instruction. The
format of this instruction is:

CLD

This is a simple instruction, but easy to for-
get. If you have trouble remembering things
(like myself), I suggest that you tape an ap-
propriate message to your monitor, computer,
forehead, etc. This will save an incredible
amount of debugging time.

Important: When writing assembly subrou-
tines for BASIC programs, you must clear the
decimal mode if you’re doing any arithmetic
in the subroutine. BASIC uses the floating-
point arithmetic package built into the com-
puter, which sets the decimal mode. The first
time I wrote a BASIC assembly subroutine
with math, it took me two days to find the
problem. Once again, write a note.

Now that I've warned you about the evils
of decimal-mode ignorance, let’s get on with
some actual addition.

Add ’Em Up!

First we'll cover single-byte additions, the
simplest kind. These types of additions are
sufficient for general counters, changing
color registers, or any operation in which the
result will not exceed 255.

The 6502 has only one add instruction,
ADC add with carry. This instruction has the
following formats:

ADC #n  (IMMEDIATE)
ADCnn (ABSOLUTE)
ADCn  (ZERO PAGE)

ADC (n),Y (PRE-INDEXED INDIRECT)
ADC (n),Y (POST-INDEXED INDIRECT)
ADCn,X (ZERO PAGE INDEXED X)
ADC nn, X (INDEXED X)

ADC nn,Y (INDEXED Y)

The ADC instruction adds the number at
the memory location specified in the oper-
and to the accumulator and places the result
in the accumulator. Depending on the result,
the 6502 will alter the sign, overflow, zero
and carry flags.

Let’s look at a simple single-byte addition
operation, using the immediate format. We
will add 23 and 14 decimal and place the
result in a location called ANSWER. Here’s
the code needed to perform this operation.
JULY A.NLA.L.O.G. Computing

16 LDA #23 PUT 23 IN A

H
26 CLC ; CLEAR CARRY FOR ADD
36 ADC 114 ; AND ADD 14 TO IT!
48 STA ANSHER ; SAVE RESLULT

The first line places the number 23 in the
accumulator. Simple enough, right?

The second line introduces a new opera-
tion code, CLC (clear carry). The CLC in-
struction places a 0 in the 6502 carry flag.
This is an important instruction to remem-
ber, and should always be present in single-
byte addition operations.

Why is the CLC instruction so important?
The answer lies in the structure of the 6502
ADC instruction. Remember, ADC means
“add with carry.” Whenever an addition is
performed on the 6502, the result is set to
ACCUMULATOR + OPERAND +
CARRY.

Here’s an example of what can go wrong
when the programmer is not sure of the con-
tents of the carry flag. Let’s say the carry hap-
pens to be set to 1. Fred the careless pro-
grammer wants to add 1+1 to verify that the
answer is indeed 2, so he writes the follow-
ing code:

LDA #H1
ADC #H1
S5TA ANSHER

When Fred runs the program, he is as-
tounded to find that 1 plus 1 is 3! If Fred had
only inserted a simple CLC instruction, his
life would have been much happier, as well
as more accurate.

Suffice it to say that in any single byte ad-
dition operation, you should always clear the
carry flag before the ADC instruction.

The third line adds 14 to the accumulator,
giving a result of 37 ($25 hex), which is, of
course, correct.

You can use any of the eight addressing
modes with the ADC instruction. All produce
the same results, they just get their data with
different methods.

Flag-waving

Earlier I mentioned the flags altered by the
ADC instruction. These are the sign, over-
flow, zero and carry flags.

The sign flag indicates the sign of the
result. The contents of the accumulator’s 7th
bit are placed in this flag. If the flag is O af-
ter an add, the result is considered positive.
A 1 in this flag indicates a negative result.
See Issue # 72’s Boot Camp for an in-depth

discussion of the sign flag.

The overflow flag is set to the exclusive/or
of Bits 6 and 7 of the result. The overflow
flag is rarely used, but it’'s a good idea to
know what happens to it during processing.

The zero flag is set to 1 if the result of the
add was 0, and is set to O if the result was
not 0.

The carry flag is set to 1 if the result of
the add is greater than 255. This flag is im-
portant in multi-byte addition (for numbers
greater than 255). We'll be examining multi-
byte operations next issue.

All these flags are important in the com-
puter’s decision-making process. Depending
on the result of an operation, the program-
mer can go to other parts of the program us-
ing comparison and branch instructions
(similar to IF/THEN statements in BASIC).
We will also cover these operations next
issue.

Starting With Subtraction.

Now that we’ve covered simple addition,
let’s do a little subtraction. Subtraction is just
as easy as addition, with a couple of simple
differences. Shown below are the formats of
the 6502 subtraction instruction, SBC (sub-
tract with borrow). You will notice that the
SBC has the same formats as the ADC in-
struction.

SBC #n (IMMEDIATE)
SBC nn (ABSOLUTE)
SBC n  (ZERO PAGE)

SBC (n,X) (PRE-INDEXED INDIRECT)
SBC (n),Y (POST-INDEXED INDIRECT)
SBC n,X (ZERO PAGE INDEXED X)
SBC nn,X (INDEXED X)

SBC nn,Y (INDEXED Y)

The SBC instruction subtracts the number
at the memory location specified in the oper-
and from the accumulator and places the
result in the accumulator. Like the ADC in-
struction, the sign, overflow, zero and carry
flags will be altered.

For the time being we’ll work only with
single-byte subtractions, since they’re the eas-
iest to understand. We will subtract 14 from
23 decimal and place the answer in a loca-
tion called ANSWER. Here’s the code need-
ed for this operation:

i8e LbA #u23 ; PUT 23 IN A

’
28 SEC ; SET CARRY FOR SUB
38 SBC #ui4 ; AND SUB 14 FROM IT!
48 STA ANSHER ; SAVE RESULT
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The first line simply places the number 23
in the accumulator.

The second line introduces another new
operation code, SEC (set carry). This instruc-
tion sets the carry flag to 1. Like the CLC
instruction in single-byte additions, the SEC
instruction is a must for all single-byte sub-
tractions.

The SBC instruction is strange in that it
subtracts the contents of the memory byte in-
dicated in the operand and the complement
of the carry flag from the accumulator, plac-
ing the result back in the accumulator. Here’s
an example. Let’s say the accumulator con-
tains 4 decimal, and we’re subtracting 3
decimal from this. Assume the carry flag is
clear (0). The computer will subtract 3 from
4, then subtract 1 from this (the complement
of the carry flag), giving a result of 0.

By setting the carry to 1, we make sure that
the subtraction of our two numbers is un-
affected by the subtraction of the carry’s com-
plement, which in this case is 0. The carry
flag is used as a borrow in subtraction and
not necessary in single-byte operations.

The third line performs the subtraction.
The result will be 23—14—0 or 9.

The last line of the program places the
result in the location labeled ANSWER. The
result will still be in the accumulator.

Like the ADC instruction, the SBC in-
struction works the same with all eight ad-
dressing modes available with the instruction.
The SBC instruction affects the 6502 status
flags in the same way as ADC.

Applying What We've Covered

We’ve now progressed to the point where
we can write simple math programs using ad-
dition and subtraction. Let’s write a program
to solve the equation:

4+5+34—8-7)=?

Unlike BASIC, we can’t simply code this
equation right into our computer. In assem-
bly language, it’s up to the programmer to
figure out the procedure needed to obtain the
result and code it.

Let’s look at the equation shown above. In
any mathematical equation, the expressions
in parentheses must be solved before proceed-
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ing with the rest of the equation. If we sim-
ply solve the equation from left to right, we
will get an incorrect answer:

4+5+34—8—7=28

In order to solve the equation correctly, we
must solve it as follows:

8-7 =1
4+5+34—(1) = 42

Now that we know how to proceed, let’s
write a section of code to solve the equation:

16 %= $0600

28 CLD ; NO DECIMAL MODE!
36 LDA HB ; PUT 8 IN A

40 SEC ; SET CARRY,

50 SBC #7 ; SUBTRACT 7 FROM 8
680 STA HOLD ; AND SAVE RESULT

76 LDbA H4 ; NOW PUT 4 IN A

86 CLC ; CLEAR CARRY,

96 ADC #S5 ; ADD 4 AND S5

8166 CLC ; CLEAR CARRY AGAIN
81186 ADC #3I4 ; ADD 3I4 TO LAST #
8128 SEC ; SET CARRY

8136 SBC HOLD ; SUBTRACT EARLIER #
0148 STA ANSHWER ; AND SAVE ANSHER!
0156 BRK ; ALL DONE!

0155 ;

9160 HOLD #*=¥+1 ; TEMP. HOLD AREA
0170 ANSHER *=¥+1 ; FINAL RESULT

01806 .END

Line 10 tells the assembler to place the pro-
gram at Location $0600, a safe location in
computer memory.

Line 20 clears the decimal mode, to avoid
any accidental BCD results.

Line 30 places the number 8 in the ac-
cumulator.

Line 40 sets the carry flag to get ready for
a single-byte subtract.

Line 50 subtracts 7 from 8, leaving the
result in the accumulator.

Line 60 stores the result of the expression
in parentheses at a memory location called
HOLD. This is done because we will need
this number in a moment.

Line 70 places a 4 in the accumulator in
order to start solving the first part of the
equation.

Line 80 clears the carry flag to get ready
for a single-byte add.

Line 90 adds 5 to the accumulator, leaving
the result in the accumulator.

Line 100 clears the carry again for the next
addition. In this case, the CLC is not neces-
sary since we know the previous add did not

exceed 255, but it’s a good idea to get into
the CLC habit.

Line 110 adds 34 to the accumulator, once
again leaving the result in the accumulator.

Line 120 sets the carry flag for the next sub-
tract operation.

Line 130 subtracts the result of the expres-
sion in parentheses (stored in HOLD) from
the accumulator and gets the final result.

Line 140 places the final result in the
memory location called ANSWER.

Line 150 breaks the program execution. At
this point the accumulator should equal 42
decimal ($2A hex).

Line 160 and 170 set up the one-byte storage
areas, HOLD and ANSWER. The assembler
directive *=*+1 simply tells the assembler
to reserve one byte for each label.

Line 180 tells the assembler that the end
of the source code has been reached.

After this code is typed in and assembled
into memory, execute the program from DE-
BUG mode with the command:

G 600

The program will execute very quickly and

return with a screen similar to this:
0618 A=Z2A X=OF Y=6A P=31 5=060

Note that the accumulator contains $2A (42
decimal). This is the coriect answer to our
equation.

This example shows how you can perform
simple add/subtraction operations in assem-
bly language. Of course, we’re limited to one-

byte integers, but we’ll soon exceed these
limitations.

Until Next Time. ..

Try your own problems until you’re profi-
cient with the 6502 add-and-subtract opera-
tions. Try using the various addressing modes
to see how they work. In order to learn as-
sembly language (or any other language, for
that matter), you’ll have to roll up your
sleeves and dig in.

Next issue will cover a lot of material, in-
cluding the assembly equivalent of the BAS-
IC IF/THEN statement, index register usage
and multi-byte addition and subtraction. &
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continued from page 43

61206
6136
61408
6150
6166
6176
61860
6198
62608
6218
6226
6238
62406
6250
6260
6270
6280
62986
6368
6316
6328
6338
6340
6350
6360
6378
63806
6398
64608
6410
6420
6430
6440
6450
6460
6470
6486
6498
6508
65186
6528
6538
6540
6550
6560
65708
6580
6598
6600
66186
6620
6638
6648
6656
6660
6670
6688
66906
6700
6716
67286
6730
6748
6750
6760
6778
6780
6798
6800
6810
6828
6836
6840
6858
6860
6870
6880
6898
6960
6918
6928
6938
6948
6958
6968
6970
6980
6998

BNE F.SEC ;no.

LDA DSBUF+125 ;get the link
AND #H3I ;hi

5TA SECH jget the link
LDA DSBUF+126 ;lo

5TA SECL ;at EOF?

ORA SECH

BNE C.READ ;no.

S5.EOF LDY #13Z6 ;signal error.
RTS

C.READ JSR UP.READ ;grab sector
PHP ;jsave status
LDA DSBUF+127 ;get #t data
5TA SECBYTES ;bytes.

LDA DSBUF ;get data byte
PLP ;jpull status
RTS jand leave.

?

F.SEC INC SECL ;sec=sec+1
BNE FS.1
INC SECH

F5.1 JSR UP.READ ;grab sector
PHP ;save status
LDA DSBUF ;jget data
PLP jPull status
RTS jand leave,

?

UP.READ LDA SECCNT j;any sectors
ORA SECCNT+1 ;left?

BEQ S.EOF ;jho! Done.

LDA SECCNT ;subtract 1

SEC ; from the sector
SBC #1 jcount.

5TA SECCNT

LDA SECCNT+1

SBC HO

STA SECCNT+1

JMP READIT ;read sector.

?

G_FILE LDA BYTCNT ;any bytes
ORA BYTCNT+1 ;left?

BEQ@ HEADERS ;no, get more
LDA BYTCNT j;subtract 1

SEC ; from the count
SBC #H1

5TA BYTCNT

LDA BYTCNT+1

SBC HO

S5TA BYTCNT+1

INC BYTES ;jup byte count
JMP CIOGET ;get the byte

?

;S5end remaining instr bytes

?

ANY_LEFT LDA BYTES ;any extra?
BEQ N.LF ;no.

LDY #151 ;bad opcode.
JSR HAVOP ; format .BYTE
JSR PRINT.IT ;send it out.
LDA DTEMP jprepare next
5Ta OP

DEC BYTES ;jdown count
BNE ANY_LEFT j;and loop

N.LF RTS ;bye.

H_ERR JMP INERR ;input error

?

;jPull file headers

:

HEADERS JSR ANY_LEFT ;send extra
JSR GET.THWO ;grab 2 more
BMI H_ERR ;00pSs.

LDY H29 ;COpPY message

C.ST LDA STEN,Y ;to buffer
5TaA IBUF,Y
DEY
BPL C.S5T
JSR CHKFF jare they S$FF's?
BNE NOT.FF ;no.

JSR GET.THO ;get 2 more
BMI H_ERR ;00pPS.

NOT.FF LDA HXL ;save the load
5TA ADDR ;address and
5Ta FRO jconvert it to
LDA HXH ;hex for the
5TA ADDR+1 j;output file.
5TA FRO+1
JSR BINZHEX ;make hex.

LDX #4 ;jcopy it in

7600
7810
7020
7830
7640
78508
7660
70878
7880
7890
71080
7110
7120
7130
7140
7150
7160
7170
7180
7190
7280
7210
7220
7230
7240
72506
7260
7270
7280
7250
7306
7318
7328
7330
7340
7358
7368
73780
7380
7398
7460
74186
7428
7436
74440
7456
7460
7478
7488
7490
75608
7518
7528
7530
7540
7558
7568
7570
7588
7598
7600
7616
7620
7630
7648
76586
7660
7670
7680
7690
7760
7716
7720
7738
7740
7758
7760
7778
7788
7798
7800
7810
7820
7830
78460
7850
7860
7870
7880
7898
7960
7910
7920
7930
79448
79580
7968

JSR ALL
JSR GET.THO ;grab 2 more
BMI H_ERR ;00pPS.,
LDA HXL ;jmake this #
5TA FRO ;jinto hex for
SEC joutput also.
SBC ADDR ;jHe also calc
5TA BYTCNT ;the length of
LDA HEH ;the segment.
5TA FRO+1
SBC ADDR+1
5TA BYTCNT+1
INC BYTCNT ;add 1 to the
BNE N.OV ;segment len.
INC BYTCNT+1

N.OV JSR BINZHEX ;make hex
LDX #i6 ;jpos 16
JSR ALL ;jcopy it
JSR PUTCR ;jline feed
PLA ;Pull return
PLA
JSR PRINT.IT ;print it
JMP DISAMEM ;go again.

’
jGrab two file bytes

(2
GET.THWO JSR CIOGET
BMI GZERR
5TA HHL
JSR CIOGET
5TA HEH
GZERR RTS

H
;jPrint The output

?

PRINT.IT PRINT IBUF ;to E:
LDY $t0 ;wait 5 jiffies
5TY RTCLOK

WT_LP LDA RTCLOK
CMP #5
BCC WT_LP
LDA DSTFILE ;to E: only?
CMP ®'E
BNE PR.LP ;no.

RTS jyes.

PR.LP LDA IBUF,Y ;move iobuf to
5TA (BUFPNT),Y ;big buffer
CMP HEOL
BEQ PR.DN
INY
BNE PR.LP

PR.DN INY
TYA
cLC
apc
5TaA
LDA
apc
5TA
INC
LDA
CHMP
BNE

;jnow we add Y+1
;to the pointer
150 we are ready
BUFPNT ;next time
BUFPNT
BUFPNT+1
o
BUFPNT+1
LINES
LINES
1200
SND.LV

line count
lines?

iget
;260
;jno.

H
;5end the buffer out

?

SEND_OUT LDA LINES ;any lines?
BNE SND.IT ;yes.

SND.LV RTS ;50 long.

SND.IT LDA 811 ;put bytes
LDX #1520
5TA ICCOM,X
LDA # {BIGBUF
5TA ICBAL,X
LDA # >BIGBUF
5TAa ICBAH,X
LDA BUFPNT
SEC
S5BC
5ThA
LDA
SBC
5TA
LDA
5TA
5TaA
LDA
5TA
JSR

;from bigbuf

jcalc the len

jof the buffer

## {BIGBUF

ICBLL,X

BUFPNT+1

# >BIGBUF

ICBLH,H

#t {BIGBUF ;reset the

BUFPNT j;pointers.

LINES

$#t >BIGBUF

BUFPNT+1

TEST_DRV ;test drives
BNE SND.OUT ;not equal
PRINT INS_DST j;ask for
JSR GET_RET ;disk swap.
LDX #5206

SND.OUT JSR CIOV ;write out
BMI OUT_ERR j;oops.
JSR TEST_DRV ;swap again?
BNE SND.OV ;no.

7976
7980
7390
8060
806106
8020
86308
8040
8050
8060
8076
8080
8696
81606
8116
8120
8138
8146
8158
81686
8170
8180
8198
8200
8210
8226
8230
8240
8250
8260
8278
82886
8296
83060
8316
8328
8338
8340
83586

LDA SFLAG jtest flag
BNE SND.OV ;no swap!
PRINT INS_SRC ;prompt it
JSR GET_RET
SND.OV LDY #1
RTS

jsignal good.

i
;Test srcdrv vs. dstdrv

H

TEST_DRV LDA DESDRV ;get dest
CMP SRCDRV ;is = source?
RTS ;bye.

H
jOutput error handler

2
OUT_ERR JSR F_ERR ; format errft
PRINT OUTP ;print OUTPUT
LDX #5208 jclose H2
JSR CLOSE
PRINT IBUF ;print errst
PRINT ALL.DONE+1i0
JS5R GET_RET ;get return
JMP INTRO ;s0 long.

H

jGet a RETURN

i

GET_RET JSR GETKEY ;get key

CMP HEOL ;is it EOL?
BNE GET_RET ;no.

LDX #1520

RTS

H
;Check if HXL/HRH=SFF

i
CHKFF LDA HXL jget byte 1

CMP BSFF jis it SFF?

BNE CHKLV ino.

CMP HXEH jis #2-n01?
CHKLV RTS

LISTING 5: ASSEMBLY

01006
0116
68126
8136
0146
8158
01686
8176
6180
8198
0260
8216
8220
8236
02406
6258
08266
08276
8280
82986
0360
8318
683206
8338
8340
8356
0360
8370
83806
8396
04006
84186
64208
8436
0448
8450
0466
84706
0480
0496
6508
8516
08520
8536
0546
8556
8560
8576
0586
0596
06060
0616

;SAVEHD:DMPT4.M65

; Disk Master part 4
;

;These are the mnemonics for
;the disassembler. They are
;jarranged here in alphabetical
jorder.

MHE .BYTE
.BYTE
.BYTE
+BYTE
BYTE
.BYTE
«BYTE
+BYTE
.BYTE
«BYTE
:BYTE
BYTE

"ADCANDASLBCCBCS"
"BEQBITBMIBNEBPL"
"BRKBVUCBVSCLCCLD"
"CLICLUCMPCPXCPY"
"DECDEXDEYEORINC"
"INKINYJMPJSRLDA"
"LDXLDYLSRNOPORA"
"PHAPHPPLAPLPROL"
"RORRTIRTSSBCSEC"
"SEDSEISTASTHSTY"
"TARTAYTSHTHATHS"
IITYQII

.
’

;0pcodes
H

OPCODE
BYTE
.BYTE
«BYTE
«BYTE
«BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
«BYTE
BYTE
+BYTE
«BYTE
«BYTE
«BYTE
.BYTE
BYTE
«BYTE
.BYTE
«BYTE
«BYTE
«BYTE
+BYTE
.BYTE
.BYTE

$69,5%65,%575,56D ;apc
$7D,579,561,571
$29,%$25,%$35,52D
5$3D,%$39,%521,531
$8n,%06,%516,50E
S1E
590

; AND
;JASL

;BCC

$BO ;BCS

$F8 ;BEQ

$24,%2C ;BIT

$30 ; BMI

5pe 3} BNE

$16 ;BPL

$08 ;BRK

$50 ;BUC

$70 ;BUS

518 ;CLC

$p8 ;CLD

$58 JCLI

$B8 ;CLY
$C9,5C5,5D5,5CD ;CMP
$DD,$D9,5C1,5D1
$EB,SE4,5EC ;CPXY
$ce,5c4,5cC ;CPY
$C6,5D6,5CE,SDE ;DEC
sca 3DEX

continued on page 82
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M/L EDITOR

For use in machine-language entry.

by Clayton Walnum

Editor provides an easy
method to enter our
machine-language list-
ings. It won’t allow you
to skip lines or enter bad
data. For convenience, you may enter listings
in multiple sittings. When you’re through typ-
ing a listing with M/L Editor, you’ll have a
complete, runnable object file on your disk.

There is one hitch: It’s for disk users only.
My apologies to those with cassette systems.

Listing 1 is M/L Editor’s BASIC listing.
Type it in and, when it’s free of typos, save
a copy to disk, then run it.

On a first run, you’ll be asked if you're
starting a new listing or continuing from a
previously saved point. Press S to start, or
C to continue.

You’ll then be asked for a filename. If
you’re starting a new listing, type in the file-
name you want to save the program under,
then press RETURN. If there’s already a file
by that name on the disk, you’ll be asked if
you wish to delete it. Press Y to delete the
file, or N to enter a new filename.

If you're continuing a file, type in the name
you gave the file when you started it. If the
program can’t find the file, you’ll get an er-
ror message and be prompted for another file-
name. Otherwise, M/L Editor will calculate
where you left off, then go on to the data en-
try screen.

Each machine-language program in
ANALOG Computing is represented by a list
of BASIC data statements. Every line contains
16 bytes, plus a checksum. Only the numbers
following the word DATA need to be con-
sidered.

M/L Editor will display, at the top of the
screen, the number of the line you’re current-
ly working on. As you go through the line,
you’ll be prompted for each entry. Simply

64

type the number and press Return. If you
press Return without a number, the default
is the last value entered.

This feature provides a quick way to type
in lines with repetitions of the same number.
As an added convenience, the editor will not
respond to the letter keys (except Q for
“quit”). You must either enter a number or
press Return.

When you finish a line, M/L Editor will
compare the entries’ checksums with the
magazine’s checksum. If they match, the
screen will clear, and you may go on to the
next line.

If the checksums don’t match, you’ll hear
a buzzing sound. The screen will turn red,
and the cursor will be placed back at the first
byte of data. Compare the magazine listing
byte by byte with your entries. If a number
is correct, press RETURN.

If you find an error, make the correction.
When all data is valid, the screen will return
to gray, and you’ll be allowed to begin the
next line.

Make sure you leave your disk in the drive
while typing. The data is saved continuously.

You may stop at any time (except when you
have a red screen) by entering the letter Q for
byte 1. The file will be closed, and the pro-
gram will return you to BASIC. When you’ve
completed a file, exit M/L Editor in the same
way.

When you’ve finished typing a program,
the file you’ve created will be ready to run.
In most cases, it should be loaded from DOS
via the L option. Some programs may have
special loading instructions; be sure to check
the program’s article.

If you want the program to run automati-
cally when you boot the disk, simply name
the file AUTORUN.SYS (make sure you have
DOS on the disk.).

The two-letter checksum code pre-
ceding the line numbers here is not
a part of the BASIC program. For
more information, see the ‘“BASIC
Editor II’’ elsewhere in this issue.

LISTING 1: BASIC LISTING

az IBIDIHS?F(lﬁ),NS(‘),“S(I),BS(I),FS(lS)

L . F
LE 11 DIM MODS(4)
BN 20 LINE=1000:RETRN=155:BACKSP=126:CHKS
_ UM=@:EDIT=8
€0 30 GOSUB 450:POSITION 16,6:? Btart or
~ "Bontinue? ";:GOSUB 508:7 CHRS (A)
ZE 40 POSITION 10,8:? "FILENAME"; :INPUT F
& S:POKE 752,132 " »
FE 50 IF LEN(F$){3 THEN POSITION 20,10:7
" M:iGOTO 40
MF 60 IF F$(1,2){)"D:" THEN F1$="D:":F15¢(
3)=F$:GOTO0 88
KL 70 F15=F$
~;I§uo IF CHR$CA)="S" THEN 120
} 90 TRAP 430:0PEN %2,4,8,F1$:TRAP 110
HO 100 FOR X=1 TO 16:GET az A:NEXT X:LINE
SLINE+10:GOTO 100
WM 110 CLOSE #2:0PEN # 8,F15:GOT0 170
UT 120 TRAP 160: opEn uz 4 8,F15:GOSUB 440
 :POSITION i@, 18 “FILE ALREADY EXISTS
111 pOKE 752,
ZU 130 POSITION 10 1232 "Enass IT? “;:GOS
" UB 580:POKE 752,1:7 CHRS(
UH 140 IF CHR$(A)="N" OR cunS(n)-"n" THEN
CLOSE #2:GOTO 30
'5;153 {FBCMRS(Q)()“Y“ AND CHRS (A Oy T

] 193 GOSUB 4562 pOSITION’ 16,117 ITINTH
0 IrIou 18,117
®WI3: *';LINE:CHKSUM=8
GH 1ao L1=3:FOR X=1 T0 16:POSITION 13I%(K(
10)+12%(H)9), H+2:POKE 752,0:7 “BYTE u"
$R;"Y v iGosle 3ie
KH %302}F EDIT AND L=8 THEN BYTE=BF (X):GO
FY 200 BYTE=VALIN$)
0Z 2061 MODS=
BU 210 POSITION 22,K+2:? BYTE;" ™
¥Z 220 BF (X)=BYTE : CHKSUM=CHKSUM+BYTEXX : IF
| _CHKSUM)9999 THEN CHKSUM=CHKSUM-10008
M5 230 NEXT X:CHKSUM=CHKS!M+LINE:IF CHKSU
M>9999 THEN CHKSUM=CIiK5UM-10000
IG 240 POSITION 12,X+2:POKE 752,0:7 "CHEC
: 1L1=4:GOSUB 310
EHW 250 IF EDIT AND L=8 THEN 2780
QM 260 C=VAL(NS)
SY 270 POSITION 22,X+2:7 C;» »
IL 280 IF C=CHKSUM THEN 300
DI 290 GOSUB 440:EDIT=1:CHKSUM=0:GOTO 180
LH 300 FOR X=1 TO 16:PUT #2,BF (K) {NEXT X:
LINESLINE+18:EDIT=6:GOTO 170
FV 310 L=0
KZ 320 GOSUB 500:IF (A=ASC(''Q") OR A=ASCC
- 'q'")) AND X=1 AND NOT_EDIT THEN 420
PO 330 IF A{)RETRN AND A{D>BACKSP AND (A4
8 OR _AY57) THEN 320
DX 3I3IL IF A=RETRN AND N$="" THEN N$=MOD$
i) :35 IF A=RETRN AND L=8 AND X)>i THEN 35

340 IF C(A=RETRN AND NOT EDIT) OR A=B
AND L=0 THEN 320
350 IF A=RETRN THEN POKE 752,

A{)BACKSP THEN 400
zs th THEN NS=NS$(1,L-1):GOTO 390
390 7 CHRS (BACKSP) ; :L=L-1:GOTO 320

400 L=L+L:IF LYLL THEN A=RETRN:GOTO 35

410 NS(L)=CHRS(A):? CHRS(CA);:GOTO 320
420 GRAPHICS O:END
430 GOSUB 440:POSITION 10,10:? "NO SUC
- H FILE!":FOR X=1 TO 1000: NEXT X:CLOSE
#2:G0T70 30
440 POKE 710,48:50UND ©,1600,12,8:FO0R X
=1 TO 50:NEXT X:SOLND 9,0,0,0: RETURN
450 GRAPHICS 23:POKE 16, 112} POKE 53774
;,112:POKE 559,0:P0OKE 71
460 DL= PEEK(SGO)0256*PEEK(561)*( POKE
DL-1,70:POKE DL+2,6
K=3 TO 39 STEP 2:POKE DL+K,2:N
EXT X:FOR K=4 TO 48 STEP 2:POKE DL’X e
INEXT X
ZM 480 POKE DL+41,65:POKE DL+42,PEEK(560)
 tPOKE DL+43,PEEK(561) :POKE 87,0
AL 490 POSITION 2,0:7
POKE 559,34: REIURN
HZ 500 OPEN $1,4,0,"K:":GET #1,A:CLOSE #1
IRETURN

N

137 " "R

— ITDVO T o
3ZE SRS ¥ =
“
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o
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"analog Ml editor'':
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5830
5840
5850
5868
5870
5880
58906
5966
5916
5920
5930
5946
5950
5968
5970
5986
5990
6000
6016
60620
6630
6046
6658
6060
60670
6686
66896
61606
6116
6126
6136
6140
6150
6160
6176
6186
6156
6260
6218
6226
6230
6240
6250
6260
6276
6280
62960
6360

LISTING 3: ASSEMBLY

continued from page 25

SHOHL CMP JIFFY
BEQ SHOH1
STX BANKSEL
LDX HPAGE3
Lba JIFFY

SHOHZ CMP JIFFY
BEQ SHOHZ
STH BANKSEL
LDX CH
CPX #255
BEQ SHOHALF
LDX #MAIN
STK BANKSEL
JMP HOLDNOMW

¥* (S5)how half, pages 2 & 4
SHOSECHAF LDX HPAGEZ

LbA JIFFY
SHOS1 CMP JIFFY
BEQ SHOS1
STK BANKSEL
LDX HPAGE4
LDA JIFFY
SHO0S52 CMP JIFFY
BEQ SHOS52
STH BANKSEL
LDX CH
CPH #255
BEQ SHOSECHAF
LDX #HMAIN
STK BANKSEL
JMP HOLDNOW

* Show all screens (F)astest

FASTEST LDA 8255

FASTEST1 LDX HPAGE1L

STH BANKSEL
LDX HPAGE2
STX BANKSEL
LDX HPAGE3I
STH BANKSEL
LDX HPAGE4
STH BANKSEL
CMP CH

BEQ FASTEST1
LDX BMAIN
S5TX BANKSEL
JMP HOLDNOMW
*= $82E0
+WORD INIZ

8 ;SAVEHD:SYSEQU.M6S
.PAGE ''055 SYSTEM EQUATES FOR

16

ATARI"

20 ;
H
i
H
60 ;
i
5

28 ;
6160

I0CBS

a1ie
8126
8138

FILE = H#DN:SYSEQU.ASM

I/0 CONTROL BLOCK

AVEPC = # H

*= 50340

IOCB

ICHID = *+1

5 (SET BY 05)

EQUATES
SAVE CURRENT OR

;START OF SYSTEM

;DEVICE HANDLER I

0140 ICDNO %= ¥*+1 ;DEVICE NUMBER (5
ET BY 05}

01506 ICCOM %= *+i ;I/0 COMMAND

0160 ICSTA = ¥*+1 ;I/0 STATUS

0170 ICBADR = %+2 ;BUFFER ADDRESS
01806 ICPUT = %+2 ;DH PUT ROUTINE (€
ADR-1)

0190 ICBLEN = ¥*+2 ;BUFFER LENGTH
0260 ICAUX1 = ¥*+1 ;AUX 1

0216 ICAUXZ = *+1 jAUx 2

0228 ICAUXI = ¥*+1 jAlUx I

0230 ICAUX4 ¥*= ¥+l ;AlUx 4

8240 ICAUXS = ¥*+1 ;aux S

8250 ICAUX6 ¥= i1 jAUX 6

82606 ;

8270 IOCBLEN = ¥-I0OCB ;LENGTH OF ONE I
ocB

0286 ;

8290 ; IOCB COMMAND VALUE EQUATES

0366 ;

6316 COPN = 3 ;OPEN

8328 CGBINR = 7 ;GET BINARY RECOR
D

8338 CGTHKTR = 5

8340 CPBINR = 11
D

8358 CPTXTR = 9

8366 CCLOSE = 12

8378 CSTAT = 13
8388 ;

JGET TEXT RECORD
;PUT BINARY RECOR

JPUT TEXT RECORD
;CLOSE
JGET STATUS

?
8398 ; DEVICE DEPENDENT COMMAND EQUATE

5 FOR FILE MANAGER

; RENAME
;ERASE
;PROTECT
JUNPROTECT
;POINT
;NOTE

JOPEN INPUT
;OPEN OUTPUT

0400 ;
0410 CREN = 32

0420 CERA = 33

0430 CPRO = 35

0446 CLUNP = 36

04508 CPOINT = 37

0460 CNOTE = 38

0470 ;

0480 ; AUXKL VALUES REQD FOR OPEN
0490 ;

8500 OPIN = 4

8518 OPOUT = &

8528 OPUPD = 17

8536 OPAPND = 2
8548 OPDIR = 6
8556 ;

08566 «PAGE
8576
68586
0590 ;
8668 EXCYES = $88
RESS

8618 EXCSCR = 540
UT TO SCREEN

0620 EXCNEMW = $10

- e e

;OPEN UPDATE
;OPEN APPEND
;OPEN DIRECTORY

EXECUTE FLAG DEFINES

; ERECUTE IN PROG
; ECHO EXCUTE INP
; ERECUTE START U
; COLD START EXEC

P MODE

8638 EXCSUP = $20

FLAG

0640

08658 MISC ADDRESS EQUATES

~ e .

86686

8670 CPALOC = $6A

86808 WARMST = $08
0LD)

0690 MEMLO = $82E?7
PTR

6700 MEMTOP = $82ES
J PTR

8718 APPMHI = $8E
APPLICATION MEMORY
6728 INITADR = $02E2
ADR

87308 GOADR = $O2E@
DR

8748 CARTLOC = $BFFA
0CATION

8758 CIO = SE456
87668 EOL = $9B

R
67706
8788
CEMSN
87906
0gee
agie ;
0882080 CPGNFN = 3
AME

8838 CPDFDV = $87
3 BYTES)

8840 CPBUFP = $8a
HAR POINTR (1 BYTE)
0850 CPEXFL = $0B
0860 CPEXFN = $ec
ME (16 BYTES)

08708 CPEXNP = $iC
INT VALUES

0888 CPFNAM = $21

(INDIRECT
IE.

PR S (S

88968 RUNLOC 53D
DR

0968 CPCMDB = $3F
(68 BYTES)

8918 CPCMDGO = SF3
09208 ;

8930 *¥= SAVEPC
89408 ;

89586 RANDOM = 53770
8968 SAUMSC = $58
8978 CONSOL = 53279
6986 COLORG = 768
8998 CRSINH = 752

18066 BOOT? = 9
1618 DINDEX = 87
1628 HATABS 794
1638 CH = 764

1846 STRIGO = 644
1658 STICKO® = 632
1060 POKMSK = $10

; POINTER TO CP/A
; HWAR, START (B=C

; AVAIL MEM (LOW)
; AVAIL MEM (HIGH
; UPPER LIMIT OF

; ATARI LOAD/INIT
; ATARI LOAD/GO A
; CARTRIDGE RUN L

;CI0 ENTRY ADR
; END OF LINE CHA

CP/A FUNCTION AND VALUE DISPLA

THROUGH CPALOC)
(CPALOCY,Y

; GET NEXT FILE N
; DEFAULT DRIVE ¢
CMD BUFF NEXT C

~e

EXECUTE FLAG
EXECUTE FILE NA

~ ne

EXECUTE NOTE/PO

~

FILENAME BUFFER
CP/fa LOAD/RUN A

~e .

COMMAND BUFFER

~

; RESTORE PC

continued on page 69
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B&C

ComputerVisions

3257 KIFER ROAD

SANTA CLLARA, CA 95051
(408) 749-1003

(408) 749-9389 I'AX

STORE HOURS
TUE - FRI 10am - 6pm
SAT - 10am - 5pm
CLOSED SUN - MON

S00/ X 1./ X F
ALL TIT
INTERTAINMENT
12 ADAMS ADVENTURES .. 14.95
ALTANTS . dcia oeysiahslstage 26.95
ALT. REALITY CITY 26.95
ALT. REALITY DUNbEON 26.95
BEYOND CASTLE WOLF.... 14.95
BTSMARK 255 15 25 S 295
BOP & WRESTLE 195
BORDINO: 1812 .95
BOULDERDASH CONSTR.SET 17.95
BRUCE LEE #5250 Seelelen 157/39)5
CASTLE WOLFENSTEIN.... 14.95
DALENSSQUESES 50 50 Srakivets 795
D=BUGH S SR o e R 7595
F-15 STRIKE EAGLE 31.50
FIGHT NIGHT 1795
GAUNTLET (64K) e BLS50
DEEPER DUNGEONS. .... 22.50
GUNSTINGBR ¢+ o boyoacie ssvacs 26.95
HARD SHADUMACH % s shsisw b L2 D)
JAWBREAKER ........... 9.95
KARATEKN |« ssayiretutiodev. ohe 13.50
KNLCKERBOCKERS ....... 13.50
KORONIS RIFT [. i iiteion sl 3590
BAST V=81 i e 8.95
LEADERBOARD . .. 13.50
MAIIL, ORDER MO e 1)
MICROLEAGUE BAGFBALL 35.95
MONTEZUMA'S REVLNGE,.. 14.95
MOUSEQUEST.. .. Tk %'y 17.99
MOON SHUTTLE b’ e BTH91S
NUNDA 05 cisam v igiova) shaend 8.95
OTL/'S. WBLLS o5 s - faasrantogs 9.95
O'RILEY’S MINE 9.95
PLRATES OF BAKB. cuAsr 22.50
PREPPLE LE&T T, it o 9.95
RESCUE ON FRACTALAS... 13.50
SILENT SERVICE <+ 131,50
SPEEDKINGE e, ertlers i shara- s 8.95
SPTIDERMAN" i srgfe oap o5 535
SPITFLIRE 40 31.50
STARFLEET I 44.95
SPY VS. SPY III 17.95
STOCKMARKE iy tierica s; ol 22.50
STRIP POKER 26.95
SUMMER GAMES ......... 17.95
TAXSDODGE “t s s h < f wshass 9.95
THE HULK 5535
TOMAHAWK (64K) 26795
TOP GUNNER frta L7 S
TOUCHDOWN FOOTBALL ... 13.50
TRATLBLAZER 26.95
UNIEVERSE 00t s < i 44.95
ZAXXON (400/800)...... 13.50
PROGRAMMING
ACTTONNY Wlms. wrier o st 70295
ACTION! TOOLKEIT ... ... 26.95
BASIC Xyt nomelins bl 531295
BASIC XL ‘COOLKIT .. 2% 26.95
BASTCEXE ¢ iteiisiars oo sovvis 71.99
ROSE 25 o s e s 1595
DOS XBi ke snatid « sstody 10.00
DISK 1/0 26.95
KYAN PASCAL 62.95
LIGHISPEED C 3 5..35.95
BOGO-%,. tora oo 8 Pl P St e 19595
MACHOD . . st spl e ey 7195
MAC/6S TOOLKIT. vuiv s esoto s 26.95
MACRO ASSEMBLER ...... 22.50
PRLOE S e s A ok 19.95
SPARTA DOS X 7195

PROl)UC’I IVl’l Y

ANIMATION STATION .... 89Y.
ATAREWRITER . o5 adet sl 291
ATARIWRITER (CART ONLY)19.
ATARTWRITERE: |« oo wiiers 39
ATARI BOOKKEEPER ..... 24
ATART. MUSTCE=TT i et 14

95
95
95

405
+915
1915

SOFT WARIC
LES ON DISK

AWARDWARE (1050)

3.50

BANK STREET WRITER.... 14.95
BLAZING PADDLES ...... 31.50
CELEBRITY COOKBOOK ... 26.95
COMPUTE YOUR ROOTS ... 35.95
DATAMANAGER . ......... 17.95
FAMILY FINANCE ....... 6.95
GUITAR WIZARD ........ 26.95
HOME ACCOUNTANT ...... 19.95
HOME FILING MANAGER. . 6.95
HOMEPAKE L EVLIN. 20 i 24 .95
INVENTORY MASTER ..... 80.95
LETTER WLZARD ‘i . fisles 29.95
MUSIC CONSTRUCTION SET 13.50
NEWSROOM (1050 - 64K). 44.95
NEWSESTATNTONS= . Sl 26.95
NEWS STA. COMPANION. . 26.95
PAGE DESIGNER ........ 26.95
PRINT POWER (1050).... 13.50
PRINTKIT (1050) ...... 13.50
PRENTSHOPR! o s coniy s varrs 34.95
P.S. COMPANION (64K) . 24.95
P.S.GRAPIICS LIBRARY 1 17.95
P.S.GRAPHICS LIBRARY 2 17.95
P.S.GRAPHICS LIBRARY 3 17.95
PROOF READER ......... 17.95
PUBLISHING PRO ....... 35.95
RUBBER STAMP ......... 26.95
SYNTREND (130XE) ..... 35..98
SUPER MATILER ......... 35.95
THE LOTTO PROGRAM .... 17.95
TIMEWLSE &St St 6:95
TURBOWORD/80 COLUMN
REQUIRES XEPS80..... 44.95
VIDEO TITLESHOP (64K). 26.95
GRAPHICS COMPANTON. 17.95
VIRTUOSO 29.95
VISICALC 24.95
EDUCA l‘lON
ATARI LIGHT MODULE
(REQ. STARTER SET) . 9.95
BUZZWORD, ol 555 re0eiistiet wus gosss 35.95
GRANDMA'’S HOUSE (-10) 9.95
HEY DIDDLE (AGE 3-10). 9.95
MASTER TYPE. . snas ssris 14.95
STATES AND CAPITALS .. 9.95
POUCH | PYPING ic, o/ ot i < - 9.95
CBS (AGE 3-6)
ASTROGROVER &« . 8.95
BIG BIRD SPEC DELIVE 8.95
ERNIE’S MAGIC SHAPE. 8.95
DESIGNWARE:
MATHMAZE (6-11) .... 35.95
MISSTON ALGEBRA (13+)35.95
SPELLICOPTER (6-11). 35.95
TINK TONK (AGE 4-6):
BABELS S a s 8.95
COUNT AND ADD ...... 8.95
SMART THINKER ...... 8.95
SPELLING: & \5dae v aa 8.95
SUBTRACTION & oyt st s 8.95
THINKING SKILLS 8.95
ALL 6 TINK TONKS.. 39.95
UNICORN:
10 LITTLE ROBOTS
(PRE-SCHOOL) ..... 26.95
FUN BUNCH (6-ADULT) 26.95
RACECAR RITHMETIC
(AGEN GV AT . Es, 26.95
WEEKLY READER (PRE-SCHOOL) :
STICKY BEAR SHAPES . 26.95
STICKY BEAR NUMBERS. 26.95
STICKY BEAR ABC’S .. 26.96
STICKY BEAR OPPOSITE 26.95
SB BASKET BOUNCE ... 26.95
STICKY DEAR BOP .... 26.95
RUNSEORST/I LN 0 tes v 26.95
BICIBUTLDER: e oo oo 26.95

S00/ X I./ XIFE SOFT WARIC
ALL TITLES ON CARTRIDGE

ENTERTAINME N’l LODE RUNNER ......... 24.95
ATy PTG ACATBE. . . 9.95 MARIO BROS. 19.95
AIRBALL (XL/XE) .. ... 24,95 MEGRMANIUA, o o il o y.9h
ALIEN AMBUSH Lo TalhE MELLIBEDE s .oy o rboie « 14.95
ACE OF ACES .(XL/XE) . 24.95 MISSILE COMMAND .. ... 5.00
N e N e 19.95 MOON PATROL 19.95
ASTEROLDS .. 1550 5k JHRAICOOL oo oz it e lo
ASTRO CHASE 14595y 7 #HS, PAGIHAN 2000
e e 9.95 NECROMANCER s 185,195
aNirTe A SR ONE ON ONE (XL/XE)... 19.95
e S B 19.95 PACEMANE #5700 cheth e oo 5.00
BARNYARD: BIASTER DENGOMEA D ik aa 19.95

(REQ, LIGHT GON)... 24,95  “POLEPOSITION iiiz: .. 15595
BATTLEZONE .......... 19.95  POPEYE ........ 14.9
B.C. QUEST FOR TIRES 19.95  Q-BERT ........ oo 14.95
BLOBL MRS S e e s 55 % 19.95 QIX ....onnenninnnnn 14.95
BOULDERS & BOMBS 14.95 CUE ON FRACTALAS . 19.95
CAVERNS OF MARS ... .. 14 95 RETURN OF THE JEDI .. 14.95
T kR o 14.95 ROBOTRON:2084 ....... 19.95
R ERDNL e i 9. 95 SKYFWRTIER & . 50 .. 14.95
CHOPLIFTER . . oo 14.95 SLIME (400/800) .. 9.95
CLAIM JUMPER (400/800) ° 9.95 ' SBACE INVADERS 0
Db BUREIEE e Ly 5.95 STAR RAIDERS . 5.00
ORIME! BUSHER STAR RATDERS TT . 19.95

(REQ. LIGHT GUN).. 24.95 SUBMARINEE COMMANDER 1495
CROSSBOW 24.95 SUMMER GAMES (XL/XE). 24.95
CROSSETRE. | . 9. 05 SUPER BREAKOUT ...... 9.95
CRYSTAL CASTLES (XL/XE) 19.95 SUPER COBRA 14.9
DARK CHAMBERS (XL/XE). 24.95 THUNDERFOX 19.95
DAVIDS MIDNIGHT MAGIC 19.95 TRACK & FIELD 24.95
DEEENDER ™3 sy s s e sl 14.95  TURHOIL 9.95
DELUXE INVADERS .. . .. 7 45  WIZARD OF WOR........ 5.00
DESERT FALCON ....... 19.95 PRODUCTIVITY
DIGHDUGY fhrimal it o 19.95 ATARIWRITER .......... 19.95
DONKEY KONG ......... 5.00 MICROFELIIR, vics oo ewists sorob 22.50
DONKEY KONG JR. ..... 19.95

EDUCATION

EASTERN FRONT (1941). 19.95 ATARILAB STARTER SET . 29.95

B.T. PHONE HOME .. ... 9.95  FUN WITH ART ......... 14. 95
FACHIGNICHIee oty 19.95  MATH ENCOUNTERS ...... 9.95
R NABAIBEGACY S onoh s 19.95  pISHER PRICE (PRE SCHOOL):
FOOD FIGHT (XL/XE)... 19.95

DANCE FANTASY ...... 8.

FOOTBALL 14.95 LENKING ! TOGTC' .« iwivi: 8.
FROGGER 14.95 LOGIC LEVELS ....... 8.
GALAXIAN 9.95 MEMORY MANOR S tea I
GATO <. 24,95 SPINNAKER (AGE 3-10):
Eyﬁﬁsé400/800) ~~~~~~ li-gg ALF IN COLOR CAVES . 9.
-------------- . ALPHABET 200 ....... 9.
HARDBATL: 5 485 cobivs it 19.95 DB T CBRARING ot . 9.
INTO THE EAGLES NEST  19.95 e o D 9
JOURNEY TO PLANETS ..  9.95 L ke 9
TOUSTHE: Z i 19.95 KINDERCOMP . ........ 9.
.TUNGIJF. HUNT 19.95 (AGE 7 - ADULT):
KABOOM! 14.95 ADV.CREATOR (400/800).9.95
KARATEKA 19.95 FRACTION FEVER ..... 9.95
KRAZY ANTICS. . ..iiviiis 14.95

SUPER SPECIALS
RECONDITIONED ATARI MERCHANDISE
30 DAY WARRANTY

¥

800 (48K) SPACE AGE 1030 MODEM
COMPUTER JOYSTICK WITII EXPRESS!
$79.95 $5.00 $24.95
400 (16K) ATARI 1010 PROGRAM
COMPUTER TRACKBALL RECORDER
$29.95 $9.95 $29.95
1020 COLOR ATARI DISKETTES
PRINTER/PLOTTER BOOKKEEPER AS LOW AS 20 CENTS

10 FOR $4.00
100 FOR $29.95
1000 FOR
MOST ARE UNNOTCHED
WITH OLD SOFTWARE

$19.95

40 COLUMNS WIDE
(new in box)

$14.95 - NO BO!

ATARI

NUMERIC
KEYPAD $7.95

SHIPPING INFORMATION - Prices do not include shipping and handling. Add $5.00 for small items ($8.00 Min. for Canada). Add $8.00 for disk drive.
Mastercard and Visa accepted if your telephone is listed in your local phone directory.
du-ck or personal check. Personal checks are held for three weeks before order is processed.

Calif. res. include 7¢% sales tax.

money order
xub;ccl to chum.v.'

International and APO orders must be pre-paid with cashier check or money order.

Add $2.75 for C.0.D.
Orders may be pre-paid with money order, cashier
C.0.D orders are shipped via UPS and must be paid with cash, cashier check or
$20.00 minimum on all orders. All sales are final - no refunds - prices are

HmngoquameMedTUESDAYTHROUQHFRWAY{mm1000am106ﬂ0meST
We carry a full line of ATARI products - large public domain library - writc or call for free cataloguc

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

ALL SALES ARE FINAL

CIRCLE #110 ON READER SERVICE CARD.




Reviewed by Matthew J.W. Ratcliff

Crystal Castles is a challenging 3-D maze
game that provides a lot of entertaining play-
time for the novice and expert. The scenario
is similar to the classic Pac-Man, but with
a three-dimensional twist that adds a lot of
depth to the game.

Bentley Bear must navigate, with the as-
sistance of a joystick, an endless maze of al-
leys, stairways and elevators. These castles
are viewed from a two-thirds overhead view,
similar to the playfield of Zaxxon or Desert
Falcon. However, the scenes in Crystal Cas-
tles are mazes that do not scroll. Each dis-
play is a unique image. Bentley can run and
jump, picking up diamonds, rubies and pearls
for points along the way.

Of course, there are the usual bad guys to
overcome. Bentley must avoid the Crystal
Balls, Nasty Trees, Gem Eaters, Swarms of
Bees, Ghosts, Skeletons and the wicked
Witch Berthilda. Most of the foes seem fair-
ly passive. Evading the bees and Berthilda
can be quite difficult, however. This certainly
makes for a more sophisticated game than the
relentless “‘ghosts” in Pac-Man. On some
JULY A.NLA.L.O.G. Computing

At

screens Bentley can pick up a magic hat,
making him invincible for a short period of
time. It allows Bentley to make short work
of the remaining gems on a nearly complet-
ed screen.

The graphics in Crystal Castles are well
done, but the sound effects are not terribly
sophisticated.

The player moves the joystick north, south,
east and west to control Bentley Bear. The
bear moves diagonally on the screen in
response to these controls, since the mazes
are oriented in this manner. It takes a bit of
practice to get accustomed to this control, but
is not difficult to master.

There are ten levels to this game, with four
castles in each, except the last. On the tenth
level there is only one castle to conquer. The
game ends when Bentley loses all his lives,
or picks up the last gem on the final level.
This game can actually be completed by
playing through all ten levels. But, with 37
different castles to overcome, it will take
some serious playtime.

When the lower levels of Crystal Castles

ri Corp.
1196 Borregas Avenue
Sunnyvale, CA 94086
(408) 745-2000
Cartridge $29.95

have been mastered, the player need not
replay them over and over again. Unlike Pac-
Man, where the user may select a starting lev-
el, Crystal Castles allows the player to use
secret warps. This adds an element of mys-
tery and surprise to the game. If Bentley
makes just the right jump, at just the right
location, he can warp to a higher level in the
game. This warp earns the player extra lives
and bonus points. Sometimes the magic hat
is required to complete this maneuver. This
eliminates the frustration of having to replay
screens you already know by heart.
Crystal Castles is not a difficult game to
play. My four-year-old son can play through
the first two game screens. However, at
higher levels the playscreens become increas-
ingly more complicated. More stairways, ele-
vators and tunnels make the going tough.
Crystal Castles meets the needs of seasoned
arcade-game players, while allowing the com-
plete novice the opportunity to make good
progress in the game as well. This is a new
generation of Pac-Man, with plenty of enter-

taining challenges for all levels of game play. &
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Reviewed by Matthew J.W. Ratcliff

Into the Eagle’s Nest is the finest game
released by Atari in years. It provides some
of the most exquisite graphics, superior sound
effects and impressive playability on a game
cartridge now available for the Atari 8-bit
computers.

The setting is a World War II Nazi fortress
called the Eagle’s Nest. Three allied soldiers
have preceded you, placing explosives on all
four floors of the castle. Each level is huge
and will take quite some time to conquer.
Your allies have been captured and taken
prisoner. At the outset, one of three rescue
missions may be selected. The fourth and fi-
nal objective is to blow up the castle.

This game is played from an overhead
view. The main character, dressed in green
battle fatigues, is controlled with a joystick.
He can be moved in four basic directions. The
screen scrolls smoothly as he battles his way
through the rooms. He can be maneuvered
to pick up keys to orange locked doors. The
gray doors can be shot open. Each room and
corridor presents more Nazis, dressed in drab
gray, that must be shot twice to be obliterated.

The player accumulates “hit points™ as he
is shot at by the opposing soldiers. The player
is dead after 50 hits and the game ends. Cold
food may be found in some of the rooms.
Moving over the food, the solder will eat it
and ‘“heal” some of his hit points. Some-
times, a first aid kit can be found to eliminate
all current hits.

Only 99 rounds of ordnance can be carried
at a time, but there is plenty of that to be
found. Should the player run out of ammo,
it is wise to pick up more quickly—there are
always more Nazis around the next corner.
The player shoots from his right shoulder, so
68

he can “hide” part of himself behind walls
or other obstacles, while shooting the ene-
mies. This technique is crucial to making any
real progress in this challenging game.

The player may also accumulate pendants
and jewels—artifacts stolen by the Nazis—
for more points. In many rooms closed chests
are found. The player may shoot them open
and find more treasures or explosives. Shoot-
ing into an open chest filled with explosives
is always fatal. Generally, it is unwise to use
valuable time and ammunition to shoot chests
in hopes of accumulating more treasures,
since these are not essential to winning the
game.

The player must locate and activate the
detonator by shooting it, to safely blast each
level of the fortress, in the fourth scenario.
Besides shooting doors and Nazi soldiers, the
player may also shoot his way past boulders
that block some rooms. Elevator passes are
required to use the lifts to move on to a differ-
ent floor of the castle.

In the rescue missions, the player must lo-
cate one of the captured prisoners and escort
him to the safety of the storage room, where
the game begins. The rescued prisoner is
somewhat dazed by all the commotion and
does not always cooperate. A shot in his
general direction usually brings him to his
senses and gets him back in gear. From the
documentation it is apparent that the castle
must be destroyed after the prisoner is res-
cued, but I haven’t been able to make it this
far through the game yet.

This is a superb action/graphics adventure
game. It is extremely challenging, but not to
the point of total frustration. It is one of the
few games that can actually be played to com-
pletion. The four different scenarios will keep

INTO THE
EAGLE’S NEST

Atari Corp.

1196 Borregas Avenue
Sunnyvale, CA 94086
(408) 745-2000
Cartridge $29.95

the game play interesting for a long time to
come. It is nice to have the fourth mission,
in which the goal is to simply blow up the
castle. This allows one to finish the game
without the added complexities of locating a
prisoner and keeping him in tow throughout
the game.

Into the Eagle’s Nest is similar to Gaunt-
let, from Mindscape. Gauntlet presents the
player with many different enemies and mul-
tiple ways to eliminate them. Eagle’s Nest
provides only one enemy and only one
method of elimination. I don’t find this a flaw
however, since Eagle’s Nest plays faster, and
it is easier to master the game’s controls. This
allows the player to concentrate more on the
adventure than the mechanics of manipulat-
ing the main character.

Into the Eagle’s Nest has one particularly
annoying “feature.”” At the end of each game,
where a high score is achieved, the 