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Introdoction

Welcome to the wonderful world of Stardos. You are reading "grardocs” ; “the
operating manuwal to Stardos, one of the mest important additions that you can
make to your Commodore Computer. Whether you use your computer for business,
education, home finance, or just playing games, Stardos will help you get more
out of your machine.

#hat is Stardes?

stardos 1% an enhancement kit for Commodore 64 and compatible computers.
Stardos iz dezsigned to make the user—interface (the way you talk to your
computer} much easier to use, speed-up disk access, and provide instant access
to commonly used programs and utilities.

Why was Stardos created? (what will it do?]
The Commodore 64 is probably the best value on the market for computing power
per dollar. 1+ ha=s 64K of RAM, a powerful wvideo chip., sound/music syntheéslizer

and a full screen editor, at a price that can't be beat. 211 in all this adds
up to a computer enthusiasts dream come true!l
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Unfortunately the ©64 does have a few shortcomings, most serious, the disk
driwve interface is far too slow to be suitable for some applications. It also
iz tedious and werbosze to gend commands to the disk drive, read the directory or
even to load a program. The full screen editer, however wonderful, is missing
some commands that would make life simpler for those of us that wvse it.

50, Stardos was borm. Stardos was conceived az a system bto alleviate some
of the aforementioned disk I/0 lethargic tendencies and cure as many of the
oversights, omissions, and bugs as possible. It also adds a plethora of new
features, enhancements and wtilities to make working and playing with the
ChHd4 even more productive and enjovable than ever before.

What Stardos will not do

Stardos is not capable of fixing defective eguipment. If your computer or
digk drive system does not work; Stardos should not be attached until the
problem is fixed.

Ztardos. iz also not able to make bad software better, but it will probably
gpeed it up considerably if it does a lot of dizsk accezs.

Lastly, if you are loading a comsercial piece of software that has §£s5 own
fast loading system, Stardos will enhance the loading speed of the software only
to the point that the packages' own loaders have completely taken control of the
loading process. Stardeos will not digsconnect, but will sit guietly until the
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program once again attempts to -access the disk drive in the normal, slow
fashion.

The DOS wedge

The DOS wedge is just about the most useful added feature of your Stardos
system. It is in fact S0 useful that even if you read no further in the mamual,
and learn no other commands you showuld learn these.

Higtory

The Commodore 64 is a direct relative of the older Commodore FET computer. The
PET Featured what is known as device oriented ifoj; no special consideration is
given to specific devices such a disk drives. You experience thiz on the
Ccommodore 64 as a peed to type ",.B" after sach LOAD command and theo need to type
*OPENL,%,15," before sending a command to the drive. A program known as the
"WEDGE" or "DOS WEDGE", written by Bob Fairbairn for the PET fixed all this.
The wedge provided a guick and easy method for interacting with a disk drive.
This useful vtility is supplied on the TEST/DEMO disk shipped with Commodore
disk drives. Unfortunately, it must be loaded each time you wish to use your
machine, and, because of the way 4t is written, slows down any running BASIC

PECGL am.
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The Stardos Built in Wedge

starDOS has a built in wedge that follows the original syptax, never needs to be
loaded, and will not slow the execution of BASIC programs. At this point please
put down the manual, reach over and turn your system OFF and then OH. When the

poWer=-up SCIeen appears Lype:

E<RETURN
73, CBM DS V2.6 1541,00,00

The dizk drive is telling you what versien and type it is. If all goes well,
try typing this:

R<RETURN>
o0 ., 0K,00,00

This iz the normal state of things... thiz disk drive responds by telling you
all about its problems, in this case it iz "OK'. Meat huh® Whenever the disk
drive error light is flashing you <can use this command <To find out what the
Berror is.



Sending Commands

Tou may also send commands with the wedge. Insert a disk, and type BI0. The
disk will spin for a moment as the drive reads this disk. Here is a short list
of legal commands (for a full description please refer to the manual that came
with yvour disk drivel.

g0z filename [ filename, filename. . . ] sscratch file(s)

810 rinitialize disk

avio jvalidate disk
#Cl:newlile=oldfile imake copy of file on same disk
R0 : newname=o l dname irename £ile

END :diskname [, id] iformat (erase)l entire disk
B¥L:filename(,filename,filename. ..] ;lock £ile(s)

@¥Xl:filename[, filepname, filename. .. ] sunlock [ile(s)

AN :device srenumber driwve

The above drive commands may be sent from many commercial programs and from all
of the Stardos function programs.



New and sasy ways to access files and directories

Type BS<RETURN> (the $ means directory). The directory of the diak will scroll
ento the screen, without disturbing the program in memory. Hit <RUM/STOE> £
stop the listing or hold down ¢LEFT=SHIFT> to pause. After & directory is on the
screen you can have even more fun. Curser up to a line with a filename on it,
type /<RETURN>. The selected file will load into memory. “{RETUENM> at the
beginning of a line with a filename on it, will load and run the file.

stardes contains shortcuts for the most common disk commands; note that guotes
are opticnal around the filenames. The commands are as follows:

fEilename sLOAD"ES lenama”  (BASIC PRG)

Afilename LOAD™Filename” then "RUN® (BASIC FRG)

%filenams sLOAD"Filename™ dev,1 (M.L. or BASIC FRG)

<filename 1SAVE"filename” (BREIC PRG)

=f£flename IVERIFY"fllename™ (BASIC PRG)

| filenams ;type the contents of the file "filename" to the screen without

actwually leoading it (any-type except REL}




Other hapdy additiomal functions

£ ([British pound symbol}

This will take you into the function menu of Stardes. From this menu, you may
invoke such things as TEXTED (the text editor] or Starmon (ML/Drive monitor)

L= RUN>

This key combination provides quick and easy way to automatically load and run
the first program on a disk.

Bidevice,device

et default source and destination drives. used in  loads, saves, filecopy and
diskcopy. If the second parameter is not given, it will default to B (normal
first drive number.}

LOAD and SAVE commands may now be issued without a device number. This will he
appreciated by those who are sick of appending ®,B" to everything they do.

Example: LOAD"FISH"™ <RETURN:> ar [FISH <HRETURN>
1d




will leoad "FISH"™ from current device {(drive B normally].

L2 ¥

guit DOS wedge. This will disable the DOS wedge until a reset of the computer
GCCUE S o
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soresen editor additions

The Commodore-64 comes stock with one of the best screen editors of any
personal computer. Stardos provides some enhancements to make it even better.

CSHIFT><CTRL>CCLRE/HOME> This three-key combination works just like <SHIFT>-
<CLR/HOME> except it clears from the cursor position downwards instead of
clearing the entire screen.

SSHIFT><CTRL><INST/DEL> Deletes from the cursor position to the end of the
1ne .

CSHIFTXCCTRLH<CRSH> Just Llike <CLR/HOME?> except it places the cursor at the
bottom left instead of the top left.

<CTRL></> Produces a CHR$(127). Some other computers that you might connect to
via modem require CHRS(127) in place of the CHRS{8)] that the normal delete key
returna.
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The Function Menu

The function menu is the central hub of all of the built-in Stardos programs and
utilities. You may invoke the function menu by typing momcfrom BRSIC. ' From
this menu you may select any of the Stardes function options as listed below.

Function Optiom 1, TEXTED the text editor

TEXTED is the built in editor for Stardos. It is intended for gquickly creating
=mall notes or memos and simple tasks like the creation of text files for modem
upleoading or short letters. If you are intending on editing anything of any
size or if you need fancy printer control you need a real word processor Iike

Fwik=Write (tm} or Paperback Writer [(tm).

TEXTED is entered by typing < »><RETURN>» (to get +to the menu) followed by <1%.
please do this now. You should be looking at a screen with a status line at the
top, and dots at the bottom which indicate the end of texi. Since you have not
entered any text, there are a lot of dots. As an introduction to TEXTED

please Lype the following text;

—— e —
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"The infrastructure of JELL-O contains the secrets of the universe.®

How, General Foods corporation would like wou to know that ™JELL-0" is not a
generic term, but rather a trademark. Move the cursor over the "c" in the word
"containg". HNow type "brand gelatin dessert . You may have noticed that while
you  typed  evervthing else. moved out of the way. This is called insert
mode. TEXTED autcmatically puts you in insert mode whenever yvou enter it. How
suppose that  vou don't like artificial coloring and can't imagine that anything
containing it could also have universal secrets. With a text editor guotations
are ¢asy Lo change. Cursor up to the "J" in JELL=-0. HNow hit <SHIFT»><INS/DEL>:

this puts wyou inte typeover mode. M type TEHOX unflavor®. Hik
CSHIFT><INS/DEL>» again and f£inish things off by typing ™ed™. That iz all there
is to ity

TEXTED has some other features, as coetlined below:

“Fl>» Load a file

This loads a file from the current drive into memory (for more information how
to set the current driwe, refer to the DOS wedge section). The command asks for
a filename and if successful loading it places it at the end of any text already
in memory. If you don't want this to happen erase .any text in memory first
by exiting and reentering TEXTED.
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<P2» Sawve & file

Thisz saves the current file to disk. The conmand asks for a  filename, which
must be unigue. If you wish to write owver an existing file you may use the

SAVE-@ feature by preceding the name with - L

<F1> D03 Wedge

This function allows access to the standard DOS wedge. From here you can send
comnands, list directory, read the error chanmel and change the current device
number. GSee the DOS wedge section on sending commands for more information.

<F4> Type a file

This function allows you to "peek" at a file without actually loading it. The
contents of the file will scroll by on the screen. To slow it down press

¢CTRL>, to pause press <SHIFT/LOCKY», and to stop press <STOP>.

Zoomlp/ SoombDown
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The cursor keys are fine for mowing arcund in small files, but when you really
want to move a long way, use <CLR/HOMES> key. Unshifted, it will move You down 10
lines, shifted it moves up 10 1lines. If you forget which is which sSimply
remember that this key works Just like the up/down cursor kay

£tF5% Print Ffile

This option allows you to print the file currently in mEemory .

{F6> Enter Value

This function allows ¥ou to enter any number into vour file and is usually uzed
to imbed special printer codes that cannot be typed at  khe kevboard. Upon
execution TEXTED will prompt  you for a valuer hit <RETURN> to forget the whole
thing or the number vou wish to add. Decimal iz the default. To enter a HEX
value precede it with a "3%. Example:

VALUE:51R rEnter the “ESCAPE®™ character into the text .



Adwvanced features

If you hold down the Commodore—key ic=) while entering TEXTED it will not clear
memory. This meane that theoretically you Fould exit TEXTED and get back to it
without losing anything.

Texted stores bext startipg at 0000 and extending fo bthe end of memory. If you
happen to nuke your text you can save it into a file using Starmon. Type ":1
34" <RETURN> then "5° filename "8 4000 ££ff" <RETURN> to dump the contents of
memory to disk. You may then reload the file with Texted.

Binary [iles

Texted can safely edit binary files and will npot change or modify any of the
control characters in the file. When you position the cursor Over a character
in the file its wvalue will be displayed in hex in the upper right hand part of
the screen.

17




Function Option 2, Filecopy

The file copier of Stardos is a fast, powerful and simple to usze (point and
shoot style) file duplication utility. It ig ~apable of copy¥ing all types of
fileg and also files larger than 64k. It will not copy files or informaticn that
does not appear in the directory, to do that, ¥ou need to use option 3,
Diskcopy. To activate the filecopy module, Press "' from the Stardos Eunction
menu. You will be presented with the filecopy display screen, simply a solid
line at the top of the screen. If you wish to use two drives, change source and
destination with the "@#" command documented in the pos wedge szection. The
follewing is a summary of available functions:

<R Read directory and display files ([source]
i Copy selected files (source——>rdest)

Lo Quit - Return to Stardos menu

CE Send DOS command (dest)

<CRSR: Mowe blip up and down.

<EPACE> Select/De~Select a file to Copy.

<H*> Fead Disk njrertﬂgx

1e



This is almost always the first function invoked when using the f£ile copy
gyatem. Place a disk in the source drive, and press the "R" ke¥. after a
brief pause, yor will be presernted with a list of files contained on that disk.
If the disk contains more than 21 files, thén only the first 21 filez will be
displayed; use the <CRSR> key =To display additional £iles. At the top
of the screen, the name of the disk and blocks free will be displayed.

If you find that there are ne files that you wish to copy from this disk, insert
another disk and hit <RE>.

<C» Copy Selected Files

Before you select this opticn, you should have selected the files you wish to
copy by using the <CRSE> key and pressing <SPACE> to select the file(s} that you
wizh to copy: have a formatted destination disk, with enough free space, ready
to accept them.

You will be prompted to insert the source disk that contains the files to be
copied (it is probably still in the drive.] At this point, hit any key except
¢SHPT> or <STOP> to begin the copy process. After reading all files [or &% Many
as posgible)] you will be prompted at the top of the screen to insert the
destination disk. Insert a pre—formatted disk that you wish to copy the files
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to and  press a key to write them. If the file copier was not able to copy all
files on the first pass, yvou will be asked to re—insert the source disk, and the
Process will continue until all files are copied.

HOTE: If a file on the destination disk is of the same name &% a file to be
copied form the source disk, that file will be erased and the new file gaved in
its place.

<  DOS wedge

Hitting B will allow you to send a DOS command to the disk drive. This may be
used to NEW (format) a disk, 1list the directory or to repame files before

CoOpying.

Function Option 3, Diskcopy, diskette duplicator

Thiz option will allow wyou to duplicate unprotected diskettes guickly, easily
and reliably using one or two disk drives (see wadge) . The diskcopy program is
not designed to copy protected programe. If this is a need, you should use a
dedicated disk nibble system such as Di-Sector (tm}.

20



After entering this module, you will be prompted for the SOURCE disk. Ingert
the disk you wish to copy and press <RETURN>. After the read pass is complete,
you will be prompted to insert the DESTINATION disk. At this point, you should
ingert the disk that vyou wish the copy to be placed upon and press {RETURH>.
The destination disk will be formatted and verified, all information previcusly
on the disk will be erased. If a flaw in the destination disk is apparent after
formatting, the copy process will be aborted, otherwise, the data from the read
pass will now be written to the disk. If yet more data remains to be
duplicated, then the process will request the source and destination disks to be

swapped until all data has been copied.

When using two drives, you will be prompted for both the source and destination
disks before the eopy process has started. You will not need to swap disks.

¥You should always write-protect the source disk before duplicating it +to insure
that, in the event of an error, your original data will be intact.

Function option 5, Starmon, ML/Drive monitor/Sector Editing

This module is a wery advanced machine language menitor which will allow you to
write, debug, and edit programs: of your own creation, or those of others.

21



Because of the array of features and gimple command syntax, it iz well suited to
super-hackers or beginners (H.I.T.}.

Notation Conventions in Monitor Documentation

Numeric is any of the following:

Hexadecimal: consisting of an optional '$' followed by hexadecimal
Jits.
Examples: 52020, 3F, S1ABD
Decimal: '!' followed by decimal digits.
Examples: 121, 132767, 1100
Octal: ‘&' followed by octal digits.
Example=s: &37, 510
Binary: '%' followed by binary digits.
Examples: %11001010, %1100

22



Ooerators: Any nomeric. can inciode the math operators + and =. For
instance 5100=-125 is a walid numeric, with the walue of 231 decimal.

fetart=address> iz any valid <numericr, between 0000 and FFFFF.

¢end-mark> iz a numeric address indicating the end of a memory range. The
syntax can be expressed with either an abselute address or a comma followed by a
numeric length.

Example: M 8000 8100 or M 8000,100

will both display 5100 bytes of memory beginning at location 58000.

<byte> is a numeric between 0 and SFF or text that iz 'inside of guotes, which
will genmerate one <byte> per ASCII text character.

Examples: 534, 20, 1100, or &37.

Example of text: "ABCD"™ which generates the bytes $41 542 543 544.

<device> a wvalid numeric device number between ¢ and 15 decimal usually B for
the first disk drive.

Mote that operandi im brackets [ and ] are optional, and will default to various
values depending upon the command.

23



Starmon has 8 command classes: Memory, Assembler, Execution,
Redirection, File manipulation, Sector Editing and Miscellaneous.

Summary of Starmon Commands:

Memory Commands

Sat Memory

Fill Memory
Transfer Memory
Interpret as ASCII
Hunt memory
COmMPATe Memory
Assembler Commands

2= TE =3

Ansemble bytes

Agsemble a single line
Dicasgzemble bytes

Undefined ocp-code dizassembly
Execution Commands

G
JER

T

Register Commands

24
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Redirecticn Command

File Commands

Sector Editing

Migc Commands

Register Display
Register Modify

* 3

&

Jperate

Load
Save

4

R Read sector
4W Write sector
AH Mext file sector

Exit
Base conversionfMath
Dos Wedge

-~ T -
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Commands that cperate on memory
The following commands allow you to display, g

and modify memory:

i Iset memory}

Fill memory

Transfer

Memory display

Interpret memory as ASCII
Hunt for pattern.
Compare memoary.

SET MEMORY S¥ntax: : <start-address> <byte> [<byte’ <byte>...]

The set memory command will begin modifying memory at <start-address> for as
many bytes as are given on the command line. Examples:

':4000 10 &£21 210101 "HELLO"' Will set memory from $4000 with the hexadecimal

values $10, $11, $15, S48, 545, 54C, 34C and S4F.
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FILL MEMORY Syntax: F «<start-address? <end-mark> <pattern>
where <{pattern> is a string of up to 32 bytes. Examples:

'F CO00 Cl00 "PATTERM " 10 %1010°' Will £ill the memory from CO00 +to CLOD
inclusive, with the repeating hexadecimal bytes S50 541 554 554 545 552 S4F 520
510 SoOa.

‘F 12048,8 &£37' Will £fill the memory from 312767 decimal, for 8 bytes with the
value 37 ockal.

TRANSFER MEMORY Syntax: T <start-addressly <end=-mark> <start—-address?>
Tranzferz bytes from <start-addreszsl> through <end-mark® to the memory Starting
at <start-address2>. Examples:

'T 8000 8100 4000° Will move the bytes residing at 58000 through $8100 and
duplicate them in the block 54000 through 34100.

‘T 1000,1100 59000' Will move the bytes residing at 1000 hex, for 100 decimal

bytes, to location 3000 hexadecimal. Hote +that the 5" in the 'S3000° iz
optional.

27



Hote that this command is especially useful in conjunction with the "0' command
explained later, for copying RAM te and £from the disk drive.

HMEMOBRY DISPLAY Syntax: M [<start-addressr [<end mark>]]

This command will display bytes from memory starting at <start-address> and
continuing until <end-mark>. If no <end=-mark? is given, it assumes 1 screenfull
of data. If no <start-address> is given, it commences from the last address
dizplaved. This command will always display  at least eight bytes, and rounds
the pumber of bytes dizplayed up to the pext multiple of eight. Examples:

"M 3000" Will display one screenfull of data in hexadecimal, and ASCII starting
at 8000 hex.

"WoDo2G, 164" Will display &4 decimal bytes beginning at hex location DO2G, In
hex and ASCIIL.

'M' Thiz, if executed directly after the M DO20,!'64 command, will display the
next screenfull of memory.,
which will begin at DOG0.
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INTERPRET ASCII Syntax: I [<start-address> [<end-mark>]]

This command will display the memory selected in ASCII. If no <end=-mark> is
specified, one screen full will be diaplayed. This command, similar £o "M" will
display at least 32 bytez, and will round up to the nearest multiple of 32
bytes. Examples:

‘I 8000' Will display from 8000 hex, one screenfull of memory in ASCII.

"I 14096,198" Will dizplay 9¢ decimal bytes of data starting at 40%6 decimal,
in A3CII format.

HONT HEMOBRY Syntax: H «<start-address> <{end-mark? <pattern?

This command will search through memory searching for <pattern?, which may
include guestion marks for any position, which is a wildcard match. Examples:

Apsume bthat memory from 54000 contains the following data:

4000 34 22 11 45 21 56 3F 1A
4008 2B 33 4F C2 19 24 2E SF

'H 4000,F 12° Will return all of the addresses between 4000 and 400F where the
top nibble equals 1, in this example, 4002, 4007, and 400C.

29



"H 4000 7000 "F?SH"™ %12¥22272' Will Find such things as "fish®, "fosh", "fesh"
etc. as long as they are followed by a byte with the hi bit set.

'H 4000 7000 201272772' Will return all of the addresses in the range which
contain bytes which hawve bit 7 reset, and bit & zet,

This is probably the most useful location for the binary numerics, as it allows
you toosearch for specific bit patterns or ‘set of instruckions.

COMPARE MEMORY Syntax: C <start-address> <end-mark» <compare-address>

This command will compare two areas of memory for differences. If a byte
between the <start-address> and <end=-mark?» does not match a corresponding byte
in the comparison area, then its address will be printed.

HOTE: This can be gquite a list if you attempt to compare two unrelated areas of
meRoryY; press stop to abort.

Commands that manipulate Assembly Language

30



There are 4 commands that allow you to program in assembly language.
Aszemble 2
Dizassemble

Ondefined op-code disassemble
fohssemble a single line of code

ASSEMBLE Syntax: & <address’> <op-code’ [<{operand>]

This will begin assembling code at the address you specify. Examples:

A BOOO LDA #3541

Will begin assembly mode, inserting the instruction LDA #541 at location B0O0.
The monitor will then print on the following line, the next addréss, whereupon
you. have the option of ‘bitting return again, apnd exiting assembly mode,; or
typing in another op-code such as:

& 8002 LDX #504
Continuing...

4 2004 SEC

A 8005 DEX

A EQEE LDA #"A"

11



A BQOB <ret:

=

The wnderlined text indicates computer ocutput. If an: 1llegal Sp—ecdde, or the
wrong operand for an op-code 18 attempted, the monitor will prink a guestion
mark at the point where the syntax error occurred, and assembly will be
aborted. Undefined op-codes may be used in the assembler. This interactivity
ig well suited to the beginning programming student. Also note that in the
operand field, the default base for numerices is decimal ('), and not hex [5).

For more information on assembly language, consult a book specifically written
for that purpose.

DISASEEMBLE Syntax: [ [<start-addressr [<end-mark>]]

This will begin disassesbling code in memory, displaying it in hex, 6502
instructicns, and at the right-hand edge of the szcreen, ASCII. Illegal
instructions: are marked with 777 in the op-code field. Hote that at the
Peginning of each line iz the character ;, which will allow you to modify your
code with the screen editor, and automatically re-assemble it. If an instruc-
tion pazzes over the end mark boundary, it will complets the display
of that instruction. If the end-mark is omitted, the disazsembly will continue
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for 1 screen. If the start=-address iz omitted, the disassembly will commence
from the current address.

DHDEFINED OFP-CODE DISASSEMBLY Syntax: U [<start-address?> [<end mark:>]1]
Identical to Disassemble, excepting that it will disassemble certain undefined
op=codeg. . See Appendix for-a list of valid undefined cp=codas.

ASSEMELE A SINGLE LINE Syntax: ; op=-code [operand]
Thiz commapnd is for <convenience of modification with the foll screes editor.
When doing  a-disassembly a ";" iz printed at the Dbeginhing of each line to

facilitate modification of M.L. statements. To change &n ipstruction, simply
Lype over it and press return.

WARNIKG! typing anh instruction longer im bytes than the current instruction will
canse the pext memory locations to ke destroved.

Commands which execute code

There are two commands that allow you to execute portions of your code. They
are:

Go, and JSR {Jump SubRoutine]
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GO Syntax:s G [<addressx]

Where [address] is any wvalid numeric indicating program execution entry point.
When this command is executed, the program counter is loaded with <address>, if
given, and execution is passed to that location. If no address is given,
execution will continue with the current value of the program ccounter. Program
execution will continoe until it locates & BRE instruction (500) or until the
gperator taps the {RESTORE> key. If the program encounters the BRE instruction,
the monitor will print out the registers, and the program counter will point to
the BRE instruction. If the <RESTORE> key was pressed, the monitor will
return with the program counter pointing to the instruction that was to be
executed before it was interrupted. Examples:

"GOL3ZTEEY Will begin. execution at 32768 decimal.
'G' Will begin execution at current value of the PC (program counter.)
JER  Syntax: J [<addressr]

This command is identical to GO, except that control will be returned to the
monitor at the next RTS imstruction. This is useful for testing subroutines.
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Commands that involve the registers
There are two commands Lhat allow the mun:pulatlﬂn of registers.
Begister display, and * Set Registers

REGISTER DISPLAY Syntax: K
This command  will print out ‘the contents of the program counter, the

accumulator, the X register, the ¥ register, stack pointer and the flags.
Example:

B

PC  AC XR YR SP  NV-BDIZC
*2020 04 34 21 A9 ®01000010

SET REGISTERS & Syntax: * [parameters)

This command is designed to be used with the register display command. HNotso
that when the registers: are displayed; +the first ‘character opn. the line iz a
"*'. This facilitates using the screen editor to medify registers. Example:
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lEb
PC AC ¥R YR SP HV=BDIZC
*A020 10 23 34 B3 201001001

The registers and flags can be changed by typing the new contents in the
respective fields, and pressing the return key.

Memory redirection

OPERATE Syntax: {see below]

The 'O' command, which stands for Operate, allows Yyou to write code for your
digk drive. The command takes cne of three forms:

0 ¢RET» which displays the current Irput and Output memory settings.
O fiso devicer which sets both input and cutput Lo the zame device mEnOrY.
8 <input device> <output device> which allews a separate input device and output

device. By example:

‘o B' Will set all input and ocutput to go to device B
Thus = "M 1000' will display one screen of the drive memory.
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'O B 0" Will set input from drive and cutput to the computer.
Thus = "T 1000,100 4000" mowves 5100 bytes from drive memory location 51000 to
L4000 in the computer memory.)

This feature is for programmers wishing to write custom code for their disk
drive, or other intelligent peripherals. All pemory commands will work with re-=
direction, as will execution and assembkly commands. BRegister commands, howewvar
will not work.

Commands for Loading and Saving Files

The two commands Load and Save are for loading machine language programs from
diszk, and saving them  to . disk. Load apnd  save only operate with computer
memary. Memory redirection has no effect.

LOAD: Syntax: L "<filename>”™ <devicer [<start-address:]

Thiz command will go to the disk specified by <device> and attempt o Icad
<filename>. If no <start-address> is given, then the <{start-address> that the
file was saved with is used. If a <start=-address> iz given, it will load the
program at that lecation. Example:

L “"FLSH" 8
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Will go to the disk, and attempt to locate the file FISH and load it into mEncery
at its default Iocation. If - the f£file: s not  found it will leave pemory
upmodified and. return with & prompt. If the file iz found, it will be loaded
into memory and the prompt returned.

L "FROG™ B 2020
Will go to khe disk, attempt to locate the file FROG and lead it into memory
starting at 2020 hex.

SAVE Syntax: 5 "«<file namer" <{devicer <{start-address?> <end-mark>

This commapnd will save the bytes between <start—-address? and <end-mark?, minus
ong byke; under <filename’ on <devicer. I1f the file already exiszts; 1t will not
be over-written, an errer will result. Exampleé:

A 4000 TG SDD20

A 4001 JMP 54000

A A00E <ret>

.5 "FISH"™ 8 4000 4005
BAVING "FISH®
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Sector Bditin
The monitor a?lnws for a simple yet very powerful method of reading, editing and

writing sectors directly to the disk. The sector editing commands are activated
by typing 4+ (up arrow) the single command letter and it's parameters if any. In
all cases, "drive" refers to the current drive {default A); s5ee  the
DOS-WEDGE section for additional information.

Hote: Be sure to work only with backup copies of disks. Never work with
one=of-a—kind originals or your only CORY - Copy the disk with the disk
duplicator first and work with the backup disk.

READ Syntax: 4R [<{track> <sector> [<addr:]]

This command will read a sector from the drive and place it in the computer's
memory at <addr>, read and display the error channel and display the sector in
ASCII and present you with the AR prompt. If <addr> is not specified then the
current editing <addr> is used; the default is SCF00. If <track> and <sectord
are gmitted (l.e. hit <RET> on 4R prompt) then the next physical sector will be
read from the drive. After the sector iz  in memory, You may use any of the
functicns of the monitor to display and modify the data.

WRITE Syntax: #W [<{track> <sector> [<addr>]]
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This command will write a secter currently in memary to digk. I1f <addr> iz
omitted, then the current editing address is used [default SCFOO). If <track>
and <sector> are omitted then the data will be written to the lagt track/sector
read.

Warning! Be careful when writing the data to disk and omitting parameters. Be
certain that you have not changed the default settings =ince reading the data
from disk.

HEXT Syntax: 4H

This command will read the next sector of a file. The monitor obtains the next
sector by reading the first two bytes of the current <addr» buffer and using
them for <track> and <sector> respectively.

For a complete discussion of disk layout and theory, refer to the user manaal
for your disk drive.

Miscellaneous Commands
There are, finally, four miscellaneous functions, @ which allows you to execute

pos commands, = which does hase conversion and math, memory banking and X for
exit. ’
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D05 WEDGE Syntax: # <dos-commandr 1

This command allows the user to execute one of several DOS commands. For a
complete list of DOS commands, and how ta  ize them, refer to  the D03 wedge
se¢ction of this manual. Example:

"B3' Will return the directory information for the current drive,

"BN0: FISH,SA" Will format the selected disk, naming it FISH and giving it the
ID code, SA.

ERSE CONVERSION/MATH Svntax: = <Aumerics
This routine will convert one word [two bytes} from any of the wvalid bases to
all of the other bases. Example:

= 132767

$/EFF 132767 %01111111 11111111
= WO
¥ %0056 136 R00000000 01010110

—

= &40
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£0020 132 200000000 00100000

Memory Bank Switching
By changing location FO0O0L of the computer's memory, you may contral the RBOM/EAM

configuration. The default wvalue is $$37; it is Kernal in, BASIC in anpd 1/0
in. Another popular configuration {2 #534: Kernal out, BASIC out, L/O out (64K
RAM) . Bank switching will affect and function with all functions of Starmon
including redirection, LOAD/SSAVE, sector editing etc.

EXIT Syntax: xicl
This command will return you to BASIC via the BASIC "warm gtart®. When using
monitor in sector editor, you will return to the edit sector sCEeEn.

1f "c" is appended to the "X" then the system will do a cold reset to BASIC.
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Appendix: Trouble Marksmanship

Froblem: The disk drive does not work, or works slowly when I have sprites on
the screen.

Explanation/Solution: The Commodore 64 serial bus system  does not work with
sprites. on the screen. The same limitatians apply to a machine with
Stardos. With sprites on the screen, the serial bus will crash on AVELage, once
BEVErY 4 accesses. In order Lo ensure that your program will ocperate propecly
¥ou must turn sprites off with a POKE 53269,0 before every load, save,
disk, printer or other serial bus access.

Problem: The commands added by some BASIC extension products will not work.
Explanation: The Commodore &4 Computer was not designed to accept extensions to
its BASIC language, and therefore no interface standards or conventions were
ever established for this procedure. The Stardos DOS wedge places a hook into
the BASIC tokenizing routine, other programs . may negleck to chain this
¥ector through their own code, or may get confuged by it.

Solution: Type Bf(<return> to disable the huilt in DOS wedge before loading the
other program.

Froblem: The DOS wedge will not function after certain programs have been
loaded,
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Explanation: Certain programs that extend the BASIC commands set may disable
and/or replace the built in DOS Wedge, this is normal, and can only be changed
by modifying the program.

problem: I/0 ERROR #5 rSame as "device not present” . 1f you dget this you
probably gpecified the wrong device number, or forgot to turn on the device ¥You
where trwying to talk to.

Problem: 1/0 ERROR #4 «Same as "file not found® .

Problemz One of my programs will not load.

Explanatinnfﬁnlutlun: This situation is rarely attributed to Stardes; we have
made every effort fo ensure that commercial software will continue to load arid
operate normally, however, same obgscure software protection schemes may cause a
problem for Stardos. If you suspect that ctardos is interfering with the
loading of a disk, a Stardos equipped 1541 drive may completely be disabled by
the following command: “@XH". this will tell Stardos in the drive to "hide®.
The Stardos ROM will no longer he electrically attached to the drive and will
not interfere. This will cure the problem 99_9%% of the time; you will hawe
slow disk access, but the wedge and screen aditor enhancements will %+ill beiin
affect. The need to 100% disable Stardos is extremely rare and in the
develapment/testing pariod hes mever arizen. None the less, the progedure is
simple and temporary: Turn the computer off and umplug the Stardos from the
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ccartridge  expansion slot. Turn  the  computer  back on and  type
“OPEN1,8,15,"XH":CLOSE1'. Stardes is now Hone and will not interfere. If wou
are still having a problem with the loading of &4 program, suspect a damaged
diskette or a slightly misaligned disk driwve.
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Appendix IT: 6502 Undefined opcodes

Inst=-= Abs Abs,X Absz,¥ Zer Zer,X Zer,¥ {Ind, X} [(Ind] ¥ Imm

ASD (ASL,ORA} 0OF . 1F 1B o7 17 03 13 0B
RLA (ROL,AND} 2ZF 3F iB by e, 23 33 ZB
LSE (LSE.EOR) 4F 5B SB 47 57 44 53

RRA (ROR,ADCY &F JF 7B | 63 T3

AX5S [STX,STa) BF &7 47 a3

LAX [(LDX,.LDHa] AF BF RT B? B3 Ba

DCM (DEC,.CHMP} CE DF DB i S 03 K|

INS (INC,SEBC} EF FF FB ET F71 E3 F3

ALE {AMD,L5E} 4B
ARER {AMD, BOR}) B
XAAR [TXh, I BB
OAL . [TAX,LDA) AB
SAX [(DEX,CHFP) CB
HOP 1A,38,5A,7A,DA,FA

SEB EG.EE.EE,EE.ﬂd.1&,3d.d4.54,ﬁ4,Td.D4.F4

SEW 0C,1C,3C,5C,7C,0C, FC
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ASOz
ELA:
LEE:
ERA:
ASX:
LAX
DCw 2
INSG:z
ALE:
HEERz:
KAz
OAL:
SRi:
SKE:
SEM:
HOP:

ASL then ORAR the result with A.

ROL then AMND the result with A.

LESE-then EOR the result with A.

ECR then ADC the result with Al

Store result A. AND X.

LOA and LD¥X with same data

DEC memory and CMP with A.

IMC memory then SBC the result from A.

AND A. with data then LSR

AMD h. with data then ROR

Store ¥X. AND A. in memcry

ORL with '5EE, BAND with ¥. Store result in X.
SEC data from A. then AND with X, Store result in
Skip byte ([i.e. branch +1}

Skip word (i.e. branch +2)

Skip work [i.g. Do wery little]

47




Appendix I1I: Stardos Transfer Foutines/Developer Support

~Stardos is wunigque in that instead of patching around the 1541's slow speed
I1ke most other “fast loaders" it addreases the true cauze of the problem; the
low level ifo routines that read apd write a single byte to and from the serial
bus were very poorly designed and implemented.

Stardos. provides a new set of low level ifo routines  that are: capable of
oparating at  ten to fifteen times the speed of the old; slew method yet work
with the same hardware and are fully forward and backwards compatible with them.

This means that a Stardos C64 will work with either slow or Stardos equipped
dizk drives. Likewise a Stardos disk drive will work with either a slow or
Stardoz equipped Codz. The process of Jdesiding which is which is called
auto—detect. It works through a series of 1ID pulses sent hidden in octherwise
normal TALE/LISTER calls. The rest of this section deals with the details of
how thiz 3is done and how developers of serial bus peripherals can take
advantage of this.

The attention lime is used to tell all devices connected 4o the bus to
listen; such bytes are alwawvs sent by the old, slow method. When a computer
that has Stardos capabilities wishes to talk fast it adds special fast=1D just

before the first bit is <locked out. This pulse indicates to any 5tardos
equipped devices listening on the serial bus that the computer has Stardos
capabilites. I1f a Stardos egquipped device 15 addressed it will check to  see if
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anybody else is listening and if not send a special Fast-acknowledge pulse after
the last bit is clecked out. Ontil the next UNTLKE or OUNLSN, tranemission will
¢lip along at the speedy Stardos rate.

The system works guite well, allowing users to switch between any number of
slow and Stardos equipped drives at will. The transmission routipes are fast and
reliable; given the hardware limitations of the 1541 drive we doubt there is any
way to significantly improve upon them. Stardos Eransfer is compatible with the
new 1371 type FAST transmigsion,; however, unlike the 1571 format, it does not
reguire any additional hardware. The ultimate wonld be & drive that is
compatible with all three formats: SLOW standard, Stardos speed and 1571 fast.
If you or your company manufactures a device that attaches to the Commodore
gerial bus such as a disk drive, hard drive, or IEEE interface we want to help
you add Stardos capability! With a little over 100 bytes of code and a modest
amount of effort by developers users with a C64 or Cl2# can take advantage of
high speed Stardos transfer with - Your device, Example =zsource code,
licensees and technical help will be provided free of charge if you gualify and
agk nicely. Please contact:

ftardos Developer Support
starpoint Laboratories
6013 Macks Guleh Eoad
Gazelle, Ca 96034-5412
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Appendix IV: How to be compatible with Stardos

From a programer's point of view 5Stardos 1s easy to live with. All ROM
hooks and wectors point to the same place and all the routines, while faster,
perform the same way. There are a couple of cosmon-sense things to watch out
Eor':

1. Sprites and the serial bus don't mix. With sprites on the screen, an
onmodified Commodore b4 will craash on  the average of once for every 50 disk
accesses. Play it =afe and always turn OFF sprites before any disk or printer
ifa.

2. Stay away from computer location SA3. This lecation is reserved for use by
the serial bus routines on a normal Commodore 64. In addition to its normal
function Stardos keeps some isportant flags here. Y¥You should also be careful
arcund the other 'locations that the low=lewel  I/9 routines. use.. The
roytines are TALE, TESA, ACPTE, UHTLE, LISTEH, SECOMND, CIOUT, and UHLSH. The
locations wsed are 590, $94, $95, 5a3, Sa4, 45 and S02Al.

3. Drive code: Stay away from location $7B. This location centains important
filags. You should alse avoid the other serial bus locations from $79-%7D and
596-598, Remember that Stardos- is faster... sector reads, GCR conversiocn and
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transfer will happen at a different rate. Don't get Iocked dinto a time=
dependant . loop. "Double header" protecstlion schemes should wse a random
delay between sector reads.

4. Don't assume the ROM's are completely identical. In order te work Stardos
patches into the normal ROM; all entry points are identical, but the interior of
the routines may have changed. Do not load valoes from the BOM and compare them
with constants.

2. Do not duplicate Kernal code in yoor own 1ade~ Certain programs like  Seven
Cities of Gold, Heart of Africa, Flight Simulator 1l and Mindshadow have a wvery
gtrange way of doing disk access. The prograsmers actually copied Commodore's
old, slow clunky transfer routines and placed them in their own code. In &ffect
this creates a Custom Slow-Loader! No speed or efficiency increase is realized
by this method, yet it forever stunts the speed potential of the program. Why
this was done is something of a mystery., The programers could have saved a lot
of wark by simply banking the kernal in (with LDA $537; STA 301} then performing
the reguired disk ife and banking the kernal back oot {with LDA #535; STA
$01). This would be faster, take less code, less work and be more compatible.
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3lossary of terms

address The location of particular part OF memory.

ASCIT Aceonym for American Mational Standard Code for Information
Interchange. ~ASCII maps 'letters (like "A"} to oumbers (like 65). The C64 uges
PETSCI1, a rather mangled flavor of ASCIT with upper and lower case characters
reversed.

bipary ERefers to the Base 2 numbering system.

block 256 (100 hex) bytes.

bug An. errory o glitch, defect, gross boo boo, of Screw=up in a program or
hardware [(an undocumented featureal .

byte A unit of storage. One byte can held a singie ASCII character or value,
for example the letter "2z"™ or the value 5fA.

character one alpha-nuomeric unit of information, the letter "¥" and the number
or example., Usually takes up one byte.
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chré Abbreviation for character string. Usually followed by & npumber in
parentheses which refers to the corresponding ASCII character. Examples:
chr$(l) = Ctrl=A, chr$(54) = "6", chrS{E8) = "x"_

control character A character between chr${l) and chr$(26). Example: chrs(4)
is Ctri=-D, chr5{24) is Ctril-¥.

CO0py protection A scheme deliberately uzsed by software companies Lo annoy Users
and make their programs  incompatible with Stardos, If wyou  have zTeason to
believe that they have succeeded, use the "@XH" command, which will tell Stardos
to "hide". This should overcome any difficulty. ([Unless wou have difficulty
being patient ensugh to wait for the program to losd!)

cursor A marker on the display screen that indicates where the next character
will be entered, replaced, or deleted, You may normally move the curser with
the cursor=keys i{marked <CRESE> on yvour kevboard).

debug The process of exterminating bugs.

dew An abbreviation for "device number®., Most of the time this will be either
& or 9 and refer to a disk drive.
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D0s  Acronym for Disk Operating System, the machine language program that allow
the computer and drive to function.

D05 wedge A utility program, built into Stardos, that allows easy interaction
with the disk drive.

diskette AKR "disk". Refers to those funny square things with the hole in the
TTIIEEIE.

drive Shorthand for "Jiskette drive®. Onless you are exceptionally kinky, this
is where you stick your diskettes when you wish to access them.

execute To perform a computer instruction or program. Hot "pot to 'death®.

file A group of related bytes all stored together, vsrally on disk.

filename A string of characters necessary to identify a file.

function menu A list of a1l the built-in programs and utilities available with
Ctardos. Press " Y to get to this menu.

nexadecimal Refers to  the base 16 numbering system. ften abbreviated “hex"

e
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H.I.T. Acronym for “"Hacker in training®.

memory Temporary or permanent data storage area that the computer may acCess
directly.

monitor A utility program that allows direct access to memory and programming
of the microprocessor.

nuke To destroy, demclish, obliterate, wipe out, mung, hash 1nlo little bits,
waste, screw Gp, orf make FUBAR, by means of atomic weapons, of with a computer.
ockal Refers to the base B numbering system.

opcode One or more bytes of information which make wup & machine language
instructioh.

parameter A value or string which is used with a ComEand .

PEM Where your computer stores programs and data temporarily. Acronym for
Random Access Memory.
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ROM Where programs such as Stardos live their entire lives. Acronym  for' Read
Only Memory.

syntax The order and form in which commands and parameters are to be specified.

program that extends the BASIC command set by

wedge & geperal. term'  for .a
wedging®™' into memory. In  Stardos  1d generally refers. to. the IS wedge
utility.
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