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エntroduction

Welcome to the wonderful world of Stardos・ You are reading llstardocs"′　the

OPerating manual to StardosI One Of the most 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.

What is Stardos?

Stardos is an enhancement kit for Commodore　64　and compatible computers.

Stardos is designed 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 do11ar・　It has　64K of RAM, a POWerful video chip, SOund/music synthesizer

and a full screen editor′　at a Price that canit be beat.　All in a11 this adds

up to a computer enthusiasts dream come true!

4



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.

A∴general term for a program that extends the BASIC command set by

韓in。・' int。 m。m。ry. In St。rd。S it g。n。.ally r。f。rS t。 th。 。。Sw。。g。
utility.

Unfortunately the C64　does have a few shortcomings, mOSt Serious, the disk

drive interface is far t0O SIow to be suitable for some applications. It also

is tedious and verbose to send commands to the disk drive, read the directory or

even to load a program.　曹he full screen editor, however wonderful, is missing

SOme COmmands that would make life simpler for those of us that use it.

So, Stardos was born.　Stardos was conceived as a system to alleviate some

Of the aforementioned disk　エ/O lethargic tendencies and cure as many of the

OVerSights, Omissions,　and bugs as possible. It also adds a plethora of new

features, enhancements and utilities to make working and playing with the

C64　even more productive and enjoyable than ever before.

What Stardos will not do

Stardos is not capable of fixing defective equipment. If your computer or

disk drive system does not work,　Stardos should not be attached until the

PrOblem is fixed.
Stardos is also not able to make bad software better, but it will probably

SPeed it up considerably if it does a lot of disk access.

Lastly, if you are loading a commercial piece of software that has its 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 contro工　of the

loading process.　stardos wi11　not disconnect,　but will sit quietly until the
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PrOgram OnCe again attempts to access the disk drive in the normal′　SIow

fashion.

The DOS wed

The DOS wedge is just about the most useful added feature of your Stardos

SyStem. It is in fact SO useful that even if you read no further in the manual′

and learn no other commands you should learn these.

轍is七〇ry

The Commodore　64 is a direct relative of the older Commodore P珊COmPuter●　The

PET featured what is known as device oriented i/o; nO SPeCial consideration is

given to specific devices such a disk drives. You experience this on the

Commodore 64 as a need to type il′8il after each LOAD command and the need to type
'一OPENl′8′15′.. before sending a c○mmand to the drive. A∴program known as the

ilwEDGEll or llDOS WEDGE葛i′　Written by Bob Fairbairn for the PET fixed all this.

The wedge provided a quick and easy method for interacting with a disk drive.

This useful utility 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 it is written′　SIows down any running BASIC

PrOgram●

6

H.工.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, demolish, Obliterate, Wipe out,　mung, hash into little bits,

WaSte′　SCreW uP, Or make FUBAR, by means of atomic weapons, Or With a computer.

OCtal Refers to the base　8　numbering system.

OPCOde One or more bytes of information which make up a machine language

instruction.

Parameter A value or string which is used with a command.

RAM Where your computer stores programs and data temporarily.　Acronym for

Random Access Memory.

う5



DOS Acronym for Disk Operating System′ the machine language program that allow

詫譜dis講書ty PrOgram′ built into Stardos′ that allows easy interaction

diskette AKA噂isk=. Refers to those funny square things with the hole in the

middle.

drive Shorthand for ‖diskette drive". unless you are exceptionally kinky′ this

玉「高ere you stick your diskettes when you wish to access them・

execute To perform a computer instruction or program・ Not ‖put to death".

file A group Of related bytes all stored together′ uSually on disk.

filename A string of characters necessary tO identify a file.

function menu A list of a11 the built-in programs and utilities available with

Stardos.　Press　"　‖　to get to this menu.

hexadecimal Refers to the base 16 numbering system・ Often abbreviated "hex"

言古d/or denoted by preceding with a ”?“・

与4

The Stardos Built in Wedge

starDOS has a built in wedge that fo11ows the original syntax′ neVer needs to be

loaded′ and will not sIow the execution of BASIC programS. At this point please

put down the manual′ reaCh over and tum your syStem OFF and then ON. When the

POWer-uP SCreen aPPearS tyPe:

@くR露骨URN〉

73′　CBM DOS V2.6 1541′00′00

冒he disk drive is telling you what version and type it is.　工f a11 goes well′

try typing this:

@くR田富URN>

00 ,○ざ′00′00

This is the normal state of things.・・ this disk drive responds by telling you

all about its problems′ in this case it is -oK一・ Neat huh? Whenever the disk

drive error light is flashing you can use this command to find out what the

errOr l S.

7



Commands

You may also send commands with the wedge.工nsert a disk′　and type　@工0. The

disk will spin for a moment as the drive reads this disk. Here is a short list

Of legal c○mmands (for a fu11 description please refer to the manual that came

With your disk drive).

@SO:filename[,filename,filename...]

@工0

6VO

@CO:neWfile=Oldfile

@RO : neWname=Oldname

@NO:diskname[,id]

@XL:filename[,filename,filename...]

@XU:filename[,filename,filename...]

@XD:device

;SCratCh file(S)

;initialize disk

;Validate disk

;make copy of file on same disk

;rename file

;format (erase) entire disk

;lock file(s)

;unlock file(S)

;renumber drive

The above drive commands may be sent from many c○mmercial programs and from all

Of the Stardos function programs.

Chr?　Abbreviation for character

Parentheses which

S亡rin9.

refers to the corresponding ASC工I character. Examples:

Usually fo11owed by a number in

Chr$は) = Ctrl-A, Chr?(54) =　一一6'一, Chr?(88) =　一一x・・‥

COntrOI character A character between chr$(1) and chr?(26〉●　Example: Chr?(4)

is Ctrl-D, Chr$(24) is Ctrl-X.

器㌔票詰霊旦br:g豊mei器詩語# b器霊re #P詰eSh霊an#s器…
believe that they have succeeded′ uSe the ・一@XH・・ c○mmand′ Which will tell Stardos

to '一hide,l・ This should overcome any difficulty. 《Unless you have difficulty

being patient enough to wait for the program to Ioad!)

CurSOr A marker on the display screen that indicates where the next character

商工「i;e entered′ rePlaced′ Or deleted・ You may normally move the cursor with

the cursor-keys (markedくCRSR> on your keyboard).

聖堂, The process of exterminating bugs.

dev An abbreviation for iidevice number". Most of the time this will be either

8　or　9　and refer to a disk drive.

与3



GIossar Of　亡erms

address　冒he location of particular part of memory.

ASC重工　　Acronym for American National Standard Code for Information

五五番change. ASCII maps letters (like "A'一) to numbers (like 65). The C64 uses

p珊SC工工′ a rather mangled flavor of ASC工工With upper and lower case characters

reversed.

車nary Refers to the Base 2 numbering system.

block　256 (100　hex) bytes.

bug An errOr′　glitch′　defect′　grOSS boo boo′ Or SCreW-uP in a program or

高言dware (an undocumented feature).

塾生呈∴A unit of storage・ One byte can hold a single ASC工工　Character or Value′
for example the letter　'一z'一　or the value $fA・

character One alpha-numeric unit of information′ the letter lIxll and the number
一一9一'　for example. Usually takes up one byte.

’　与2

New and easy ways to aCCeSS files and directorl塑

Type @?くRETURN> (the? means directory).皿e directory of the disk will scroll

onto the screen, Without disturbing the program in memory. HitくRUN/STOP) to

stop the listing or hold downくLEFT-SH工FT> to pauSe. After a directory is on the

screen you can have even mOre fun. Cursor up tO a line with a filename on it′

type /くRETURN>・ The selected file wil1 load into memory.　《くRETURN>　at the

beginning of a line with a filename on it′ Wi11 load and run the file.

stardos contains shortcuts for the most common disk commands; nOte that quotes

are optional around the filenames・ The commands are as follows:

/filename

▲filename

%filename

くfilename

=filename

!filename

沌OAD一一filename一一　(BASIC PRG)

;LOAD一一filename一一　then　一●RUN一一　(BAS工C PRG)

;LOAD一一filename一一,dev,1 (M.L. or BASIC PRG)

;SAVE‘一filename'一　(BAS工C PRG)

;VERIFY'一filename一一(BAS工C PRG)

;tyPe the contents of the file　一一filenameil to the screen Without

actually loading it (any.type except REL)



Other handv additional functions

f (British pound symbol)

This will take you into the function menu of Stardos. From this menu′ yOu may

invoke such things as TEXTED 《the text editor) or Starmon (ML/Drive monitor)

This key combination provides quick and easy way to automatically load and run

the first program on a disk.

Set default source and destination drives used in loads′ SaVeS′ filecopy and

diskcopy・工f the second parameter is not given′ it will default to　8 (normal

first drive number.)

LOAD and SAVE commands may now be issued without a device number.皿is will be

appreciated by those who are sick of appending一一′8一一to everything they do.

Example: LOAD’“FISH'一　くRETURN) or /FISH　くRETURN)

10

transfer will happen at a different rate・　Don-t get locked into a time-

dependant loop. 11Double header一一　protection schemes should use a random

delay between sector reads.

窪輔言霊r=騨蕊誓託。n三塁管tt号h。書。豊等
the routines may have changed・ Do not load values from the ROM and compare them

With constants.

鞘嵩器精霊工霊詰三豊器。誓。S鵠
Strange Way Of doing disk access・冒he programmers actually copied Commodore's

Old′ SIow clunky transfer routines and placed them in their own code.エn effect

葦h詳言請詳窪霊霊a霊亡sN請謹書霊三言書n窪S誌r言語詰
this was done is something of a mystery. The programers could have saved a lot

Of work by simply banking the kernal in (With LDA #37; STA $01) then performing
the required disk i/o and banking the kernal back out (With LDA的35; STA

?01)・ This would be faster′ take less code′ less work and be more compatible.



Appendix　工V: How to be compatible with Stardos

From a programerIs point of view Stardos is easy to live with.　A11 ROM

hooks and vectors point to the same place and all the routines′ While faster′

perform the same way.冒here are a couple of common-SenSe things to watch out

王or:

霊宝謹言㌫言霊d霊6詳言三塁shd# t,h霊。r。。Ft:fS霊誓f霊豊Cr言質i謹
accesses. play it safe and always turn OFF sprites before any disk or printer

霊能i器ayb霊。議誓r。iO:at詩語36。m:霊r誓書On.ni議諾eE。三三三器m#
function Stardos keeps some important flags here・ You should also be careful

around the other locations that the low-1evel　工/O routines use・　The

routines are TALK′　冒KSA′　ACPTR′　UNTLK′　L工STEN′　SECOND′　C工OU冒′　and UNLSN.冒he

locations used are ?90, ?94, ?95, $a3, ?a4, $A5　and　$02Al・

詣㌻Y誓え。。謹工6言W三豊貴。10窪言霊韮l豊三豊葦芋窪7葦置盲
?96-$98. Remember that Stardos is faster... sector reads, GCR conversion and

50

wil1 1oad　一一F工SH一章　from current device (drive　8　nor鷹ally).

@#Q

Quit DOS wedge. This will disable the DOS wedge until a reset of the computer

OCCurS.



Screen 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.

くSH工F冒/LOCK>　or　くLEFT-SHエF冒> Pause screen scro11ing.

語講話RL三業筆…’。豊sth=霊e㌔CO聖霊O嵩霊d霊ar豊n謹呈謹言

謂誓T>くCTRL>く工NS坦Deletes from the cursor position to the end of the

くSH工FT>くCTRL>くCRSR>　Just like　くCLR/HOME>　except it places the cursor at the

bottom left instead of the top left.

くC富R器〉く/〉

modem require CHR?(127) in place of the CHR?(8) that t丘e nor請l delete key

Produces a CHR$〈127). Some other computers that you might comect to

anybody else is listening and if not send a special fasトacknowledge pulse after

the last bit is cIocked out・ Until the next UNTLK or UNLSN′　tranSmission will

Clip along at the speedy Stardos rate.

冒he system works quite we11′ allowing users to switch between any number of

SIow and Stardos equipped drives at will. The transmission routines are fast and

reliable; given the hardware limitations of the 1541 drive we doubt there is any

Way tO Significantly improve upon them. Stardos transfer is c○mpatible with the

new 1571 type FAST transmission′　howeverI unlike the 1571 format′ it does not

require any additional hardware.　冒he ultimate would be a drive tha亡is

COmPatible with all three formats; SLOW standard′　Stardos speed and 1571 fast.

工f you or your company manufactures a device that attaches to the Commodore

Serial bus such as a disk drive′ hard drive′ Or工開E interface we want to help

you add Stardos capability! With a little over lOO bytes of code and a modest
amount of effort by developers users with a C64 or C128 can take advantage of

high speed Stardos transfer with your device・　　Example source code′

1icensees and technical help will be provided free of charge if you qualify and

ask nicely.　Please contact:

Stardos Deve10Per Support

Starpoint Laboratories

6O13　Macks Gulch Road

Gazelle, Ca　96034-9412
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11k。議n詰詩誌葦窪‡詰尋/’
Appendix工I工: Stardos Transfer Routines/Developer Support

10W level i/o routines that read and write a single byte to and from the serial

bus were very poorly designed and implemented.

Stardos provides a new set of low level i/o routines that are capable of

OPerating at ten to fifteen times the speed of the old′　Slow method yet work

With the same hardware and are fully forward and backwards compatible with them・

冒his rneans that a Stardos C64　will work with either sIow or Stardos equipped

disk drives.　Likewise a Stardos disk drive will work with either a sIow or

Stardos equipped C64s.　The process of deciding which is which is called

auto-detect. It works through a series of ID pulses sent hidden in otherwise

normal TALK/LISTEN calls.　冒he rest of this section deals with the details of

how this is done and how developers of serial bus peripherals can take

advantage of this.

The attention line is used to tell a11　devices connected to the bus to

listen; SuCh bytes are always sent by the old, SIow method・　When a computer

that has Stardos capabilities wishes to talk fast it adds special fasト工D just

before the first bit is clocked out.　This pulse indicates to any Stardos

equipped devices listening on the serial bus that the computer has Stardos

capabilites.工f a Stardos equipped device is addressed it will check to see if

48

冒he 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 "_"　from BASIC・ From

this menu you may select any of the Stardos function options as listed below・

Function Option l′言問叫ext::editor

TEX鴨D is the built in editor for Stardos.　工t is intended for quickly creating

small notes or memos and simple tasks like the creation of text files for modem

upIoading or short letters・　工f you are intending on editing anything of any

size or if you need fancy printer contr01 you need a real word processor like

Kwik-Write(tm) or Paperback Writer(tm).

叩X馳D is entered by typingく>くRETURN> (to get to the menu) followed byく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 text. Since you have not

entered any text′　there are a lot of dots. As an introduction to TEX問D

Please type the following text;

13



llThe infrastructure of JELL-O contains the secrets of the universe.'一

Now′ General Foods corporation would like you to know that　'一JELL-O一, is not a

generic term′　but rather a trademark. Move the cursor over the一,c'一in the word
llcontainsll・ Now type一一brand gelatin dessert一一・ You may have noticed that while

yOu typed everything else moved out of the way.　This is ca11ed insert

mOde. TEX鴨D automatica11y puts you in insert mode whenever you enter it. Now

SuPPOSe that you donlt like artificial coIoring and can't imagine that anything

COntaining it could also have universal secrets. with a text editor quotations

are eaSy tO Change. cursor up to the ’一J一, in JEIJL-0. Now hitくSHIFT>くINS/DEL);

this puts you into typeover mode.　Now type　一,KNOX unflavor一一.　Hit

くSH工FT>く工NS/D珊> again and finish things off by typing ・・ed一・. That is all there

is to it!

冒EX冒ED has some other features′　aS Outlined below:

This Ioads a file from the current drive into memory (for more information how

tO Set the current drive′　refer to the DOS wedge section).冒he comand asks for

a filename and if successful loading it places it at the end of any text already

in memory・　工f you donlt want this to happen erase any text in memory first

by exiting and reentering TEX咄D.

14

ASL then ORA the result

ROL then AND the result

LSR then EOR the result

ROR then ADC the result

Store result A. AND X.

LDA and LDX with same data

DEC memory and CMP with A.

工NC memory then SBC the result from A.

AND A. with data then LSR

AND A. with data then ROR

Store X. AND A. in memory

ORA with　$EE, AND with X. Store result in x.

SBC data from A. then AND with X, Store result in X.

Skip byte (i.e. branch　+1)

Skip word (i.e. branch　+2)

Skip work (i.e. Do very little)
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Appendix　工I言∴6502　Undefined opcode呈

Inst一-　Abs Abs,X Abs,Y Zer Zer′X

ASO (AS嘉,ORA)

蘭A (ROL,AND)

LSE (LSR′EOR)

RRA (ROR,ADC)

AXS (S9X.S冒A〉

LAX (種DX,患DA)

DCM (DEC,CMP)

INS (INC,SBC)

ALR (AND,LSR)

ARR (AND,ROR)

XAA (TXA,　)

OAL (冒AX,轟DA)

SAX (DEX,CMP)

(工nd,X〉 (工nd),Y Imm

1A,3A,うA,7A,DA′『A

80′82′C2′E2′04′14′34′44′54I64′74′D4′F4

0C,1C,3C,5C,7C,DC,FC

46

くF2>　Save a file

This saves the current file to disk. The command asks for a filename′ Which

must be unique.工f you wish to write over an existing file you may uSe the

SAVE一@ feature by preceding the name with ‖@:‖・

く『3>　DOS We如呈

This function allows access to the standard DOS wedge・ From here you Can Send

comands′ list directoryI read the error channel and change the current device

number. See the DOS wedge section on sending commands for more information・

くF4〉　Ty e a file

This function a11ows you to '一peek‘一at a file without actually loading it. The

contents of the file wi11 scroll by on the screen. To sIowit down presS

くCTRL>′ tO PauSe PreSSくSH工FT/LOCK>′ and to stop preSSくSTOP).
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冒he cursor keys are fine for moving around in small files′ but when you really

Want tO mOVe a long way′ uSeくCLR′HOME> key. unshifted′ it will move you down lO

lines′ Shifted itmoves up lO lines・ If you forget which is which simply

remember that this key works just like the up/down cursor key.

くF5>　Print file

冒his option allows you to print the file currently in memory●

≦F6>　Enter V手工些

This function allows you to enter any number into your file and is usually used

to imbed special printer codes that cannot be typed at the keyboard● Upon

eXeCution問X問D will prompt you for a value; hitくRETURN> to forget the whole

thing or the number you wish to add. Decimal is the default.　To enter a HEX

Value precede it with a一一$・・・ Example:

VALUE:?1B　　沖nter the ’一ESCAP田一' character into the text.

Cartridge expansion sIot.　Turn the computer back on and type
lopENl′8′15′IIxHil:CLOSEll. stardos is now gone and will not interfere. If you

are still having a problem with the loading of a programI SuSPeCt a damaged

diskette or a slightly misaligned disk drive.



取Planation: Certain programs that extend the BAS工C c○mmands set may disable

and/or replace the built in DOS Wedge′ this is normal′ and can only be changed

by modifying the program.

jSame as "device not present,〇・ If you get this you

葦罵言筆諾♯…h。 Wr。ng d。Vi。。 number, Or forgot to turn On the device you

豊富y三需議IfitO●庫m。 aS一〇file not found‘一・

problem: One of my programS Will not load・

取Planation/Solution: This situation is rarely attributed to Stardosj We have

made every effort to enSure that commerCial software will continue to Ioad and

operate norma11y′ however′ SOme Obscure software proteCtion schemes may CauSe a

problem for Stardos.工f you susPeCt that Stardos is interfering with the

loading of a disk′ a Stardos equipped 1541 drive may completely be disabled by

the following c○mmand: ’駆H一・・冒his will tell Stardos in the drive to一一hide'一・

The Stardos ROM will no longer be electrically attached to the drive and will

not interfere. This will cure the problem 99.99%　of the time, yOuWill have

s工ow disk access′ but the wedge and screen editor enhancementS Will still be in

effect. The need to lOO%　disable Stardos is extremely rare and in the

development/testing period has never arisen・ None the less′　the proCedure is

simple and temporary:冒urn the computer Off and unplug the Stardos from the
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Advanced features

If you hold dom the Commodore-key (C=) while entering TEXTED it will not clear
memory. This means that theoretically you could exit TEXTED and get back to it

without losing anything.

Texted stores text starting at $DOOO and extending to the end of memory. If you

happen to nuke your text you Can SaVe it into a file using Starmon. Type ":1

34動　くRETURN>　then "s"　filename　‖8　dOOO ffff‖　くRE叩RN> to dump the contents Of

memory to disk. You may then reload the file with Texted.

Binary files

Texted can safely edit binary files and will not change or modify any of the

controI characters in the file. When you position the cursor over a Character

in the file its value will be displayed in hex in the upper right hand part of

the screen.



Function o tion　2, Fileco

皿e file copier of Stardos is a fast′　POWerful and simple to use (POint and

Shoot style) file duplication utility.工t is capable of copying all types of

霊Sn豊富f豊h藷農芸yj4kt。Itd荘嵩C# f豊O謹書嵩h3:
Diskcopy.冒O aCtivate the filecopy module′ PreSS一一2一, from the Stardos function

menu・ You will be presented with the filecopy display screen′ Simply a solid

line at the top of the screen.工f you wish to use two drives′ Change source and

destination with the "錯,一comand documented in the DOS wedge section.皿e

following is a summary of available functions:

祭　器霊器認諾嵩urCe)
窪まsR,謹謹。C詳言罰霊)
くSPACE>　Select/De-Select a file to copy.

主星2臆　Read Disk Directory

18

旦PPendix: Trouble Marksmansh垂

Problem: The disk drive does not work′ Or WOrks slowly when　工have sprites on

Explanation/Solution:　The Commodore　64 serial bus system does not work with

SPrites on the screen・冒he same limitations apply to a machine with窒量置
yOu must turn sprites off with a POKE　53269′O before every load′ SaVe′

disk, Printer or other ser千言了bus access.

Problem:∴∴The commands added by some BASIC extension products will not work.

Explanation:皿e Commodore 64 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 BAS工C tokenizing routine′　Other programs may neglect to chain this

VeCtOr through their own c○de′　Or may get confused by it.

Solution: Type owQくreturn) to disable the built in DOS wedge before loading the

言霊嵩: The DOS wedge wi11 not function after certain programs have been
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SOO20 !32　亀00000000　00100000

Memory Bank Switching

By changing location ?00OI of the computer-s memory, yOu may COntrOl the ROM/RAM

configuration.曹he default value is　特37j it is Kernal in, BAS工C in and工/O

in. Another popular configuration is　特34; Kernal out, BASIC out, I/O out (64K

RAM). Bank switching will affect and function with all functions of Starmon

including redirection, LOAD/SAVE, SeCtOr editing etc.

田X叩　Syn七ax:　X[C]

而comand will return you to BAS工C via the BAS工C　‖warm startl’. when using

monitor in sector editor′　yOu Will return to the edit sector screen.

If　"c" is appended to the　"x"　then the system will do a cold reset to BASIC・

This is almost always the first function invoked when using the file copy

system. place a disk in the source drive′　and press the　"R"　key.　After a

brief pause′　yOu Will be presented with a list of files contained on that disk・

If the disk contains more than 21 files′　then only the first　21 files will be

displayed; uSe the　くCRSR>　key to display additional files.　At the top

of the screen, the name of the disk and blocks free will be displayed.

If you find that there are no files that you wish to copy from this disk′ insert

another disk and hit　くR).

くC)　Copy Selected Files

Before you select this option′　yOu Should have selected the files you wish to

copy by using the ;CRSR) key and pressingくSPACE> to select the file(S) that you

Wish 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

くSHFT>　or　くSTOP>　to begin the copy process. After reading all files (Or aS many

as possible) you wi11 be prompted at the top of the screen to insert the

destination disk.工nsert a pre-formatted disk that you wish to copy the files
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tO and press a key to write them.工f the file copier was not able to copy all

files on the first pass′ yOu Will be asked to re-insert the source disk′ and the

PrOCeSS Will continue until all files are copied.

NOTE: If a file on the destination disk is of the same name as a file to be

COPied form the source disk′　that file will be erased and the new file saved in

i七s place.

く@>　DOS wedge

Hitting @　will allow you to send a DOS comand to the disk drive.冒his may be

used to NEW (format) a disk′　list the directory or to rename files before

COPyin9.

Function Option:3′ Diskcopy, diskette duplicat聖

地is option will allow you to duplicate unprotected diskettes quickly′ eaSily

and reliably using one or two disk drives (See Wedge). The diskcopy program is

nOt designed to copy protected programs. If this is a need′ yOu Should use a

dedicated disk nibble system such as Di-Sector(tm).
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DOS WEDGE Syntax: ∴ @　くdos-COmmand)

This command allows the user to execute one of several DOS comands. For a
COmPlete list of DOS commands′　and how to use them′　refer to the DOS wedge

SeCtion of this manual. Example:

’鍔-　will return the directory information for the current drive.

1eno: F工SH′SAi wi11 format the selected disk′ naming it FISH and giving it the

工D code, SA.

BASE CONVERSION/MA冒H Syntax:　=　くnumeric)

This routine will convert one word (two bytes) from any of the valid bases to

al1 0f the other bases・　Example:

= !32767

S7FFF !32767　害01111111 11111111

=　3十ilsIl

V SOO56 !86　亀00000000　01010110



冒his cormand will write a sector currently in memory to disk.　工f　くaddr) is

Omitted, then the current editing address is used　(default　$CFOO).　工f　くtrack)

and　くSeCtOr)　are omitted then the data will be written to the last 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 since reading the data

器。器楽:w舘托ad th。 n。Xt S。。.。r 。f a fil。. ,h。 m。nit。r 。btains ,h。 n。Ⅹt
SeCtOr by reading the first two bytes of the current　くaddr) buffer and using

them for　くtrack) and　くSeCtOr>　respectively.

For a complete discussion of disk layout and theory, refer to the user manual

for your disk drive.

Miscellaneous Commands

冒here are, finally, four miscellaneous functions,旦Which allows you to execute

DOS comands′三Which does base conversion and math′　memOry banking and X for

exi亡.
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After entering this module′　yOu Will be prompted for the SOURCE disk・　工nsert

the disk you wish to copy and press　くRETURN). After the read pass is complete′

you will be prompted to insert the DESTINATION disk. At this point′　yOu Should

insert the disk that you wish the copy to be placed upon and press　くRETURN).

The destination disk will be formatted and verified,　all information previously

On the disk will be erased.　工f 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 c○py 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

冒his module is a very advanced machine language monitor which will allow you to

write′　debug′　and edit programs of your oun creation′　Or those of others.
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Because of the array of features and simple command syntax′ it is well suited to

SuPer-hackers or beginners (H.工.T.).

壁土ation conventions in Monitor Documentati聖

Numeric is any of the following:

Hexadecimal : COnSisting of an optional

Examples: ?2020, 3F, ?1ABD

Decimal; l!i followed by decimal digits.

Examples: !21, !32767, !100

Octal: l患I followed by octal digits.

Examp諾嵩1。嵩1岩盤by binary digits.

’?’　followed by hexadecimal

Sector Editing

The mon|tOr allows 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　▲ (up arrow) the single command letter and it-s parameters if any. In

all cases, ’’drive一’　refers to the current drive　(default　8);　　See the

DOS-WEDGE section for additional information.

Note:　Be sure to work only with backup copies of disks.　Never work with

One-Of-a-kind originals or your only copy.　Copy the disk with the disk

duplicator first and work with the backup disk.

聖些　Syntax: lR [くtrack>　くSeCtOr> [くaddr)〕〕
冒his command will read a sector from the drive and place it in the computerls

memory at　くaddr>, read and display the error channel and display the sector in

ASCII and present you with the ▲R prompt. If　くaddr> is not specified then the

Current editing　くaddr) is used; the default is　$CFOO.　工f　くtrack>　and　くSeCtOr)

are omitted　(i.e. hit　くR珊>　on †R prompt) then the next physical sector will be

read from the drive.　After the sector is in memory,　yOu may uSe any Of the

functions of the monitor to display and modify the data.

WR重職　Syntax: lw [くtrack)くSeCtOr> 【くaddr)〕】
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Wi11 go to the disk, and attempt to Iocate the file F工SH and load it into memory

at its default location.　If the file is not found it will leave memory

unmodified and return with a prompt.　If the file is found, it will be loaded

into memory and the prompt returned.

L IIFROGli　8　2020

Will go to the disk, attemPt tO Iocate the file FROG and load it into memory

諾。霊誌w…lこく言霊n言霊y三豊霊。禁霊豊霊s三善黒土mark,, minus
One byte, under　くfilename) on　くdevice>. If the file already exists, it wi11 not

be over-Written′　an errOr Will result.　Example:

A　4000　工NC SDO20

A　4001 JMP S4000

A　4004　くret>

.S ll『工SHl1 8　4000　4005

SAV工NG　--『工SH-I

!25 is a valid numeric, With the value of　231 decimal・

Operators:　Any numeric can include the math operators + and一・ For

instance　$100-

くStart-address) is any validくnumeric>, between?0000 and $FFFF・

くend-mark) is a numeric address indicating the end of a memory range.　冒he

syntax can be expressed with either an absolute address or a comma followed by a

numeric length.

Example: M　8000　8100　or M　8000,100

will both display?100 bytes of memory beginning at location $8000.

くbyte) is a numeric between O and $FF or text that is inside of quotes′ Which

wi11 generate one　くbyte>　per ASCH text character.

Examples: $34, 2D, !100, Or　&37・

Example of text: '一ABCD一一which generates the bytes $41?42 ?43 ?44・

くdevice) a valid numeric device number between O and 15　decimal usually　8　for

the first disk drive.

Note that operandi in brackets上and ⊥ are optional, and will default to various

Values depending upon the command.
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Starmon has　8　com噂nd classes:　Memory′　Assembler′　Execution′　Register′

Redirection′ File manipulation′ Sector Editing and Miscellaneous.

却mmary of Starmon Commands:臆

些mory Commands

Assembler Commands

Execution Commands

Register commands

: Set Memory

F Fill Memory

T∴Transfer Memory

工Interpret as ASC重工

H Hunt memory

C Compare memory

A Assemble bytes

; Assemble a single line
D Disassemble bytes

U Undefined op-COde disassembly

G Go

J JSR
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lo 8　01 will set input from drive and output to the computer.

冒hus - ’T lOOO,100　400O’ moves $100 bytes from drive memory 10Cation　$1000 to

?4000 in the computer memory.)

This feature is for programmers wishing to write custom code for their disk

drive′　Or Other intelligent peripherals・ All memory commands will work with re-

direction′　aS Will execution and assembly commands●　Register commands′　however

置霊S。葦a霊d霊da霊S霊g #e呈。r l。。。ing ma。hin。 Iang噂。 Pr。gr。mB f.。m
disk′　and saving them to disk.　Load and save only operate with computer

memory.　Memory redirection has no effect.

些　Syntax:　L　一’くfilename>'一　くdevice〉 [くStarトaddress>]
This command will go to the disk specified by　くdevice>　and attempt to Ioad

くfilename>. If no　くStartTaddress) is given′　then the　くStart-address>　that the

file was saved with is used・工f a　くStart-address> is given′ it wil1 1oad the

PrOgram at that location.　Example:

重il『工SHii　8
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PC AC XR YR SP NV-BDIZC
具8020 10　23 34　B3　亀01001001

皿e registers and flags can be changed by typing the new contents in the

respective fields′　and pressing the return key・

Memory redirectip里

OPERATE Syntax: 〔see below〕

The　-o'　command′ Which stands for OperateI allows you to write code for your

disk drive.　The command takes one of three forms:

0くRET) which displays the current Input and Output memory Settings.

oくi/o‾‾‾device> which sets both input and output to the same device_memO重半・

device> which allows a separate input device and output0　くinput device>　くOutPut

device.　By example:

一0 8'　will set all input and output to go to device　8

Thus 〇　一M lOOO'　will display one screen of the drive memory.
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Redirection Command

File Commands

Sector Editing

Misc Commands

R Register Display
*　Register Modify

○　○pera七e

器　種oad

S Save

†R Read sector

↑W Write sector

↑N Next file sector

X Exi亡

=　Base conversion/Math

@　Dos Wedge

2う



霊「置董霊詳sO謹話u ,。 displ。y,
and modify memory;

÷ (Set memOry)
Fill memory

冒ransfer

Memory display

工nterpret memory as ASC工工

Hunt for pattern.

⊆ompare memory.

冒he

Syntax: :くStart-address)くbyte> [くbyte>　くbyte>...]

Set memOry COmmand will begin modifying memory atくStarトaddress) for as

many bytes as are given on the command line. Examples:
一:4000 10　&21 %10101一一HELLO一=　will set memory from?4000 with the hexadecimal

Values　$10, $11, $15, ?48, ?45, ?4C, ?4C and　$4F.

Commands that invoIve the registers

There are two commands that a11ow the manipulation of registers.

器S誓m#誓wi詰nt;㌫t R。u, th。 。。n.。n,s 。f th。 Pr。。ram 。。unt。r, th。
accumulator′　the X register′　the Y register′　StaCk pointer and the flags.

田xample:

R

PC AC XR YR SP NV-BD工ZC
★2020　04　34

21 A9　801000010

SET REGISTERS Syntax:　* [parameters]

皿is command is designed to be used with the register display command. Note

that when the registers are displayed,　the first character on the line is a
l★i・ This facilitates using the screen editor to modify registers. Example:



〔聖　Syntax: G [くaddress>〕
Where 【address] is any valid numeric indicating∴PrOgram eXeCution entry point.

When this command is executed′　the program counter is loaded with　く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 counter. Program

execution will continue until it locates a BRK instruction (?00) or until the

OPeratOr taPS the　くRESTORE>　key. If the program encounters the BRK instruction,

the monitor will print out the registers′　and the program counter will point to

the BRK instruction・　エf the　く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:

’G !32768-　will begin execution at　32768　decimal.

一G-　will begin execution at current value of the PC (PrOgram COunter.)

護t三豊h塁詰誌亡.。詰|* u窪O器s葦豊|n=.the

謹呈諾‡。r許‡言Xi s:r窪a霊Sd=S言諸悪ar盗塁三rn>

IF COOO ClOO "pATTERN " 1O　紅OlO-　will fi11 the memory from COOO to ClOO

inclusive′ With the repeating hexadecimal bytes?50 $41?54 $54 $45 $52 $4E?20

SlO SOA.

1F !2048′8 &371 wi11 fill the memory from 32767 decimal′ for　8 bytes with the

Value　37　octal.

TRANSFER MEMORY Syntax:　冒　くStart-addressl>　くend賀mark>　くStart-address2)

Transfers bytes fromくStart-addressl> throughくend-mark> to the memory starting

at　くStart-address2>.　Examples:

一T 8000 8100 4000'　will move the bytes residing at $8000　through?8100 and

dup工icate them in the block $4000　through $4100.

'T lOOO′!100　$90001　will move the bytes residing at lOOO hex, for lOO decimal

bytes′　tO Iocation 9000 hexadecimal.　Note that the　'?一　in the　'$9000- is

OPtional.



Note that this command is especially useful in conjunction with the ’o’ command

explained later, for copying RAM to and from the disk drive.

MEMORY DISPLAY Syntax:∴∴M [くStart-address) 【くend mark>]]

冒　|S COmman Will display bytes from memory starting at　くStart-address) and

COntinuing until　くend-mark>. If no　くend-mark> is given, it assumes I screenfull

Of data. If no　くStart-address> is given, it commences from the last address

displayed.　This command will always display at least eight bytes, and rounds

the number of bytes displayed up to the next multiple of eight.　Examples:

'M　8000-　will display one screenfull of data in hexadecimal, and ASCIエ　Starting

a亡　8000　hex.

一M DO20,!64-　　wi11　display　64　decimal bytes beginning at hex Iocation DO20, in

hex and ASCII.

’M’　This, if executed directly after the M DO20,!64　command, Will display the

next screenfull of memory,

Which will begin at DO60.

for l screen.　工f the start-address is omitted,　the disassembly will commence

from the current address.

UNDEFINED OP-CODE D工SASSEMBLY Syntax:　U [くStart-address>　[くend mark>=

工dent|Cal to D|SaSSemble, eXCePting that it will disassemble certain undefined

OP-COdes.　See Appendix for a list of valid undefined op-COdes.

ASSEMBLE A SINGLE L工NE Syntax: ; OP-COde [operand]

This command is for convenience of modification with the full screen editor.

When doing a disassembly a　"” is printed at the beginning of each line to

facilita亡e modification of M.L. statements.　To change an instruction, Simply

type over it and press return.

WARNING!亡yping an instruction longer in bytes than the current instruction will

CauSe the next memory locations to be destroyed.

Cormands which execute code

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

皇O′　and JSR (Jump SubRoutine)



A　8008　くre亡>

冒he underlined text indicates computer output.　工f an illegal op-COde′　Or the

WrOng OPerand for an op-COde is attempted′　the monitor will print a question

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

is well suited to the beginning∴PrOgramming student.　AIso note that in the

OPerand field,　the default base for numerics is decimal (!), and not hex ($).

For more information on assembly language′　COnSult a book specifically written

for that purpose.

D工SASSEMBLE Syntax:　D　[くStarトaddress>　[くend-mark>]]

This will begin disassembling code in memory′　displaying it in hex′　6502

instructions′　and at the righトhand edge of the screen′　ASC工I.工Ilegal

instructions are marked with　??? in the op-COde field.　Note that at the

begiming of each line is the character ;′ Which will allow you to modify your

COde with the screen editor′　and automatically re-aSSemble it. If an instruc-

tion passes over the end mark boundary′　it will complete the display

Of that instruction.エf the end-mark is omitted′　the disassembly will c○ntinue
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INTERPRE冒∴ASC重工　Syntax:　工　[くStart-address) 【くend-mark)=

T　|S COmmand will display the memory selected in ASCH.　工f no　くend-mark> is

SPeCified′　One SCreen full will be displayed. This commandI Similar to IMI will

display at least 32　bytes′　and will round up to the nearest multiple of 32

bytes.　Examples:

lI 80001 will display from 8000 hex′　One SCreenfull of memory in ASCH●

I工!4096′!961 will display 96 decimal bytes of data starting at　4096 decimal′

in ASC重工　format.

皿is command wi11 search through memory searching forくPattern>′ Which may

include question marks for any position′ Which is a wildcard match・ Examples:

Assume that memory from?4000 contains the following data:

:4000　34　22 11 45　21 56　3F IA

;4008　2B　33　4『 C2 19　24　2田　5『

IH　4000′F l?I will return all of the addresses between　4000　and　400F where the

top nibble equals l, in this example, 4002, 4007, and　400C.
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Syntax: H　くStart-address>　くend-mark>　くPattern>



’H 4000　7000　"F?SH‖　%1???????'　will Find such things as　‖fish∵, ‖fosh‖, ‖fesh"

etC. aS Iong as they are followed by a byte with the hi bit set.

1H 4000 7000 sol??????l will return all of the addresses in the range which

COntain bytes which have bit　7　reset′　and bit　6　set.

冒his is probably the most useful location for the binary numerics′　aS it allows

you to search for specific bit patterns or set of instructions.

謹A霊慧嵩I言y葦ir。C諾ar霊Sre:呈>蕊三塁言rくC器詩誌霊SS三f a byt。
between the　くStart-address) and　くend-mark> does not match a corresponding byte

in the comparison area′　then its address will be printed●

NOTE: This can be quite a list if you attempt to compare two unrelated areas of

memOry; PreSS StOP tO abort.

Commands∴that manipulate Assembly Language

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

Assemble

Disassemble

Undefined op-COde disassemble

j Assemble a single line of code

ASS削BLE Syntax:　A　くaddress>　くOP-COde> [くOPerand>]

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

A　8000　重DA　♯S41

Will begin assembly mode, inserting the instruction LDA　♯?41 at location　8000.

冒he monitor will then print on the following line, the next address, Whereupon

you have the option of hitting return again, and exiting assembly mode, Or
typing in another op-COde such as;

A　8002　重DX　♯SO4

Continuing...

A　8004　SEC

A　8005　D田X

A　8006　重DA　♯--AI-
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