TurBoss


An Overview of the TurBoss O/S 

   The TurBoss O/S was designed to help you realize the full potential of your

Atari’s 6502 microprocessor.  TurBoss enhances the screen display list speed in Graphics Mode 0 (by over 50%!). All other graphics modes are supported, but are not speeded up.

Programmers and end users, alike, will find their text screens scrolling by, very quickly!  No more waiting around while moving around through a large file on screen. TurBoss gives your 8-bit Atari a whole new lease on life! Included at no extra charge is Charles

Marslett's high-speed math routine, which speeds up math calculations by almost 400% (full source documentation is also included free)!  TurBoss is fully compatible with Orion Micro systems' new Express Cart.  TurBoss will also run just fine with Atari's new XEP-80 eighty-column board.  It runs with the Turbo 8/16 Board (in 8-bit mode) and Diamond GOS, and is also fully compatible with all the most popular ICD peripherals, such as the

R-Time 8 cartridge, the Sparta-DOS "X" cartridge and original Sparta-DOS on disk.  Whether you own a hard disk or cassette drive, Turboss is compatible. And TurBoss has been tested with a wide variety of productivity software, such as MAC-65 and other popular programming languages, BBS and word processor packages.  For those few

programs that won't run with TurBoss. No problem. Simply flip the switch to the licensed, full standard Atari XL/XE O/S, which is also included on the TurBoss chip, and run

The program in true Atari mode!  The documentation contains the code for the entry point vectors that may be freely used by any programmer choosing to do so.  The onboard key handler allows you to turn off the ANTIC chip.  It also allows you to lock out your keyboard and walk away from your work without worrying about someone accidentally pressing a crucial key while you're taking a snack break!  Our exclusive D.E.Mon onboard real-time monitor function (user-selectable) allows you to actively monitor IOCZ (where all files load from and save to disk), and the Device Control Block ($300 to $30B) and the stack.  Also, the screen handler table is re-locatable.  The differences in screen colors and text font allow you to instantly recognize that you're in TurBoss mode.  Because TurBoss is so fast, data bit loss at 2400 bps (and up) is considerably reduced when transferring files.  Your TurBoss package comes socket, with switch attached, and with a complete set of detailed "how-to" instructions for a trouble-free installation.  Also included are Basic and machine language routines for tapping into TurBoss internally!  And, your current TurBoss chip can be turned in for credit towards future TurBoss upgrades!

Install TurBoss, turn on your Atari XL/XE, and you'll experience a very pleasant surprise!

The Warranty

Your TurBoss is warranted to be free from defects in materials and workmanship for 90 days after you receive it.  By that time, you must have had it installed and tested and notified us of any operational problems.  We suggest you let your local Atari dealer install your TurBoss, as we certainly will not warrant a module damaged by incorrect installation.  Integrated Logic Systems checks every TurBoss module for proper operation before it leaves our manufacturing facility.  Because TurBoss cannot be guaranteed to run with all programs (let's face it, Gang, there are a few software packages that do not conform to Atari programming standards), we cannot, there-for, warrant the fitness of TurBoss for any particular program or purpose.  Should your TurBoss module prove to be materially defective through our fault, just ship it back to us, and we'll replace it free.  Should your module become defective after 90 days, but within 1 year, send us a letter, explaining your problem, and we will try and work out something to your satisfaction?  Your module can also be traded in for credit toward future advanced versions of TurBoss that are now being perfected.

(The Fine Print)

A large part of TurBoss is proprietary code owned (and licensed to Integrated Logic Systems) by the Atari Corporation.  Certain additional code is licensed to Integrated Logic Systems by Orion Micro Systems.  Integrated Logic Systems, the Atari Corporation, and Orion Micro Systems, jointly and individually, will not hesitate to prosecute any piracy of TurBoss code.  Also, Charles W. Marslett licenses certain code to Integrated Logic Systems.  Mr. Marslett's code is included for free, and has been declared by him to be public domain software, and anyone selling this code for profit or exchanging it for personal gain shall also be prosecuted. The purchase of TurBoss gives you the right to use it forever.  However, all ownership of the mechanical structure design of the TurBoss module and the code with-in the chips remain the property of Integrated Logic Systems, the Atari Corporation, Orion Micro Systems and Charles W. Marslett.  If a TurBoss module is returned to us for a warranty claim or for credit toward a future upgrade, and the label has been tampered with in any way, no claims will be honored, and such tampering will be considered prima facie evidence of an attempt to pirate proprietary property.

TurBoss and D.E.Mon Copyright by Integrated Logic Systems, Inc. All rights reserved by Integrated Logic Systems, Inc. and all other parties having a contracted legal interest in TurBoss.
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WELCOME! & THANK YOU!

We, at Integrated Logic Systems, have spent many months refining TurBoss to bring it to our customers.  We know you'll be pleased with the versatility of your new Operating System.  Many of our first customers had their TurBoss even before it had been formally announced to the various Atari publications.  This is because we don't like to keep Atari enthusiasts "hanging out", waiting for the release of a product that has been pre-advertised during development.  We know we have a good product, so we didn't need to "stir up" the marketplace before we had it thoroughly debugged.  This means you have a bug-free product, which will greatly prolong your XL/XE's useful service life!  Atarians who are concerned about the useful future of their 8-bit machines can look forward to improved performance at minimal cost.  And don't forget! As more advanced features are added to TurBoss, your chip won't be obsolete. you can apply it toward credit for future upgrades!  There's a lot more capability built into your TurBoss chip than you think!  Watch for other advanced 8-bit products from us... we're working on them all the time!

Warranty Registration

Please, please, please! mail back your Warranty Registration.  You will be receiving future information from us, and we cannot honor your warranty if you do not mail back your registration!

Installation of Your TurBoss Module

PLEASE read the instructions that apply to your particular model Atari (XL or XE) before starting any work.  You may find that you want your local Atari dealer to install TurBoss for you.

      Tools: one Phillips/Reed & Prince and one flat blade medium size screwdriver, DIP chip extraction tool (desirable, but not absolutely necessary), a small drill motor/hand drill with a 1/4" or 6.5mm drill bit (you can also use a sharp-pointed knife or hand augur).            Resin-core solder, a small (15 watt) soldering pencil (if you find that your Atari Operating System chip has been soldered to the motherboard) and a vacuum pump-type de-soldering aid (DO NOT USE SOLDER WICK!).

      Parts: no additional parts are necessary.

Atari XL Installation

  We recommend you have your local Atari dealer (or other skilled technician of the computer persuasion) install your TurBoss.  ALSO, VERY IMPORTANT: OPENING UP YOUR COMPUTER AND INSTALLING TurBoss WILL VOID YOUR FACTORY ATARI WARRANTY!  (Hey!  Who knows?  Somebody, somewhere, may have gotten an un-sold bargain from deep in the stockroom dungeon of an Atari dealer!)

1. Turn your XL upside down, and remove the six screws that hold the case together.  Turn the computer upright and lift the left edge of the top cover upwards, toward the right, and lay the cover over to the right.  You may wish to carefully disconnect to keyboard ribbon-cable from the motherboard and put the case top aside, altogether.

2. If your XL has several screws and metal tabs on the metal RF shield, simply remove the screws and straighten the tabs to lift the RF shield off the motherboard.  Some people prefer to leave the rear screws in place, and just lift the front of the shield up several inches to work.  If your XL has a clamshell-style shield (machine screws with nuts holding the RF shield together) you will have to remove the screws holding the motherboard assembly into the case, then carefully remove the mother-board/shield "clamshell" assembly (it fits in the case rather tightly), then unscrew the RF shield top and bottom halves to expose the motherboard.

3. Now, if you are looking at the motherboard correctly (the cartridge port is located at the rear, facing up), you'll see the 28-pin O/S chip, to the right of the cartridge port, one chip inward from the rear of the motherboard.

800xl Motherboard
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4. Now, just remove the factory O/S chip (of course, if it's soldered in place, you'll have to de-solder it with the soldering pencil.  DO NOT USE SOLDER WICK FOR DE-SOLDERING, AS IT MAY LIFT THE CIRCUIT-TRACES OFF THE OTHERBOARD!  USE ONLY A VACUUM PUMP-TYPE DE-SOLDERING TOOL.  Try not to damage the factory chip, as you may wish to have it to use if you send your TurBoss module back to us for a more advanced version.  Solder in the socket supplied with TurBoss (if necessary), with the notch to the left, or just remove the socket from the TurBoss module and plug the module into the existing O/S chip socket.  The notch on the TurBoss chip is on the end of the module WITHOUT the wires (so the wires will come out to the RIGHT, when you plug in the TurBoss module). You'll also notice the notch on the cast-in TurBoss module socket (underneath the TurBoss module).  This notch corresponds to the notch in the TurBoss master chip inside the module.

5. After you have installed your TurBoss, we suggest you check its operation before you "button up" your computer (don't forget to plug your keyboard back in when testing, or your computer won't operate).  Please note that the computer will not operate with the TurBoss switch in one of the three possible positions (that's reserved for future upgrades!).

6. Lead the TurBoss switch wires out to the right rear of the motherboard (they will fit conveniently through the right rear corner crack of the RF shield, during re-assembly). You'll need to drill a hole in the right rear of your computer case for the switch.  You can use a small drill, but we've seen it done using a sharp-pointed knife, with a rapid twisting motion, until you get a large enough hole (PLEASE be careful!  Since knives were not designed to drill holes in plastic, this method IS hazardous to your fingers, and they’re for we do NOT recommend it!).

7. If everything works okay, carefully reverse the order of disassembly, leading the TurBoss control switch wires out through the RF shield, and installing the switch in the hole in the rear of the case, until you have it all back together!

Atari XE Installation

 Sorry, Gang!  The XE O/S chip is soldered onto the motherboard!  ALSO, VERY IMPORTANT: OPENING UP YOUR COMPUTER AND INSTALLING TurBoss WILL VOID YOUR FACTORY ATARI WARRANTY!  We recommend you have your local Atari dealer (or other skilled technician of the computer persuasion) install your TurBoss.

1. Turn your XE upside down and unscrew the screws holding the case together.  Turn the XE right side up and lift off the top cover and set it aside.  Carefully unplug the keyboard ribbon-cable and set the keyboard aside.

2. Straighten the metal tabs located around the RF shield, and lift off the top of the shield.  Remove all the hold-down screws (7) on the motherboard and lift it out of the case. Remove the bottom of the RF shield and set it aside.

130xe Motherboard
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3. Locate the 28-pin factory O/S chip and de-solder it from the motherboard.  DO NOT USE SOLDER WICK FOR DE-SOLDERING, AS IT MAY LIFT THE CIRCUIT-TRACES OFF THE MOTHERBOARD!  USE ONLY A VACUUM PUMP-TYPE DE-SOLDERING TOOL.  Try not to damage the factory chip, as you may wish to have it to use if you send your TurBoss module back to us for a more advanced version. Carefully remove the socket from the TurBoss module and solder the socket onto the motherboard, with the notch to the left.  Insert the TurBoss module.  The notch on the TurBoss chip is on the end of the module WITHOUT the wires (so the wires will come out to the RIGHT, when you plug in the TurBoss module).  You'll also notice the notch on the cast in TurBoss module socket (underneath the TurBoss module).  This notch corresponds to the notch in the TurBoss master chip inside the module.  Re-connect your keyboard and test your XE before you "button up".  Please note that the computer will not operate with the TurBoss switch in one of the three possible positions (that's reserved for future upgrades!).

4. Lead the TurBoss switch wires out to the right rear of the motherboard (they will fit conveniently under the right rear of the top RF shield, during re-assembly). You'll need to drill a hole in the right rear of your computer case for the TurBoss switch.

5. You can use a small drill, but we've seen it done using a sharp-pointed knife, with a rapid twisting motion, until you get a large enough hole (PLEASE be careful! This method IS hazardous to your fingers, and therefore we do NOT recommend it!).

6. If everything works okay, carefully reverse the order of disassembly, leading the TurBoss switch wires out under the top RF shield, and installing the switch in the hole in the rear of the case, until you have it all back together!

OPERATION of TurBoss

Included in your TurBoss is a unique feature called D.E.Mon.  This is an onboard real time monitor feature; shown on the top three screen lines, which is very useful to programmers.  TurBoss has the versatile capability of using either of two different display lists.  One uses page 1 ($100 - $152) for IOMON data.  The other uses CASBUF.  Any programs using both of these areas, at the same time, will require you to disable D.E.Mon.  D.E.Mon can be disabled by storing a non-zero number to location $3F, then pressing any key.  This can be conveniently done by using a handy little home-built external switch-box, but can also be done through software (machine) code.

     Example: 


LDA #$01
; Doing this makes it impossible to 

STA $3F
; utilize any of the D.E.Mon functions

RTS

; until $00 is stored into location $3F. 

User-built Hardware Interface

     This section describes how you can build a TurBoss Control Switch-box from easily obtainable parts.  NOTE: DO NOT bother to cut a joystick plug and cable off of an old Atari joystick, as it is missing a necessary lead.  A Radio Shack joystick extension cord has ALL nine leads connected, and works well.
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Pin #

1 = (joystick) forward input

2 = (joystick) back input

3 = (joystick) left input

4 = (joystick) right input

5 = “B” potentiometer input

6 = trigger input

7 = +5 Volts

8 = Ground

9 = “A” potentiometer input


Also IOMON is interfaced with joystick port 2 as follows

Stick 1 – HIGH Nibble of PORTA
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Useful Radio Shack Parts Numbers

Radio Shack 1990 Catalog #446 Parts: 

1 x Joystick Extension Cord #270-1705 

1 x Box #270-230 

1 x DB-9 Female Connector #276-1538 

4 x SPST Momentary Contact Push-button Switches #275-1571

Keyboard Functions

     (These first two routines use the function key routines for the 1200XL, which are still in the XL/XE Operating System.

SHIFT+CONTROL+9


Locks and unlocks the keyboard.

SHIFT+CONTROL+0


Turns off the screen (ANTIC chip) which speeds up internal processing.

SHIFT+CONTROL+A

Turns on the screen (ANTIC chip).  Actually, pressing any key will turn the ANTIC back on, but SHIFT+CONTROL+A does not register internally as a key-press, while pressing any other key might interfere with what you are processing.

HELP+RESET

       Slows cursor down for use with certain programs, such as PaperClip and Action!  Also restores the Atari screen editor.  If you're using Sparta-DOS X, it will still use the High Speed Screen Handler.  This is because Sparta-DOS X uses its own DCB (which is setup when booting) for the CON: device.

START+RESET

      Reboots the Sparta-DOS X cartridge, if you turned it off by a software command.

Machine Language Routines for Shifting Modes
     Enable High-speed E-Handler:

LDA #<$CBCE

STA $321

LDA #>$CBCE

STA $322

RTS

     Disable High-speed E-handler:

LDA #<$E400

STA $321

LDA #>$E400

STA $322

RTS

     Enable D.E.Mon:

LDA #$00

STA $3F

     Disable D.E.Mon: 

LDA #$01

STA $3F

Basic Language Routines for Shifting Modes

     Enable High-speed E-handler:

POKE 801,0

POKE 802,228

     Disable High-speed E-handler:

POKE 801,206

POKE 802,203

     Enable D.E.Mon:

POKE 63,0

     Disable D.E.Mon: 

POKE 63,1

FLOATING POINT ROM ENTRY POINTS by CHARLES W. MARSLETT

(Included free with your TurBoss by the author's permission/direction)

	Entry Point
	Address (Hex)
	Function

	AFP
	$D800
	Extract a floating point number from an ASCII string (FR0<--[INBUFF+CIX])

	FASC
	$D8E6
	Convert a floating point number to an ASCII string (returns pointer in INBUFF)

	IFP
	$D9AA
	Convert a 2-byte integer (FR0) to a floating point number (in FR0)

	FPI
	$D9D2
	Convert a floating point number to an integer

	ZFR0
	$DA44
	Zero the floating point register (FR0)

	ZF1
	$DA46
	Zero 6 zero page bytes pointed to by "X"

	ZPG0
	$DA48
	Zero "Y" bytes pointed to by "X"

	INITBF
	$DA51
	Store the address of LBUFF in INBUFF

	DBLZ2
	$DA5A
	Shift Z2 left one bit (16-bit High/Low format)

	FSUB
	$DA60
	Subtract FR1 from FR0

	FADD
	$DA66
	Add FR1 to FR0 (result in FR0)

	FMUL
	$DADB
	Multiply FR0 by FR1 (result in FR0)

	FDIV
	$DB28
	Divide FR0 by FR1 (result in FR0)

	SKBLK
	$DBA1
	Skip 0 or more blanks pointed to by [INBUFF, CIX] result modifies CIX

	GCHAR
	$DBAF
	Read a byte, convert it as an ASCII decimal number, set CY if it is not

	SH0L4
	$DBE4
	Shift the contents of FR0 left 4 bits

	NORMAL
	$DC00
	Normalize the contents of FR0

	PLYEVL
	$DD40
	Evaluate the polynomial [Y.X](FR0), with A terms

	FLD0R
	$DD89
	Load FR0 from [Y.X]

	FLD0P
	$DD8D
	Load FR0 from [FLPTR]

	FLD1R
	$DD98
	Load FR1 from [Y.X]

	FLD1P
	$DD9C
	Load FR1 from [FLPTR]

	FST0R
	$DDA7
	Store FR0 into 6 bytes pointed to by [Y.X]

	FST0P
	$DDAB
	Store FR0 into [FLPTR]

	FMOVE
	$DDB6
	Copy FR0 over into FR1

	EXP
	$DDC0
	FR0 <-- exponential function of FR0

	EXP10
	$DDCC
	FR0 <-- 10 ^ FR0 (exponent of 10)

	REDARG
	$DE95
	FR0 <-- (FR0-[Y.X])/(FR0+[Y.X])

	LOG
	$DECD
	FR0 <-- natural log of FR0

	LOG10
	$DED1
	FR0 <-- base 10 log of FR0

	HALF
	$DF6C
	Constant = 0.5000000000

	PLYSIN
	$DFAE
	11 Constant table for SIN polynomial

	NONE
	$DFEA
	Constant = 0.9999999999

	SIN45
	$DFF0
	Constant = sin(45 degrees)

	(Entry points not in the ATARI "D" ROM):

	Entry Point
	Address (hex)
	Function

	RSTARG
	$DD22
	Copy PLYARG over into FR1

	LDARG
	$DD2D
	Copy PLYARG over into FR0

	PLYONE
	$DD38
	Same as PLYEVL except implicit 1.0 coefficient

	LDPLY
	$DD62
	Copy [FPTR2] into FR1, add 6 to FPTR2

	SAVARG
	DD78
	Store X into FPTR2, Y into FPTR2+1, copy FR0 over into PLYARG
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The Atari Joystick Port Pins and Functions:
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Pin #	1 = (joystick) forward input

	2 = (joystick) back input

	3 = (joystick) left input

	4 = (joystick) right input

	5 = “B” potentiometer input

	6 = trigger input

	7 = +5 Volts

	8 = Ground

	9 = “A” potentiometer input
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