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Legal Information
Copyright (c) 2004, Sean McLaughlin. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of conditions
and the following disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution.

Neither the name of United-TIl, nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

| neither condone nor encourage illegal and unscrupulous behavior, such as modification of
copyrighted software, or of illegal redistribution and/or reverse engineering of Flash Applications or
Certificates; CSX is in no way designed for any such purposes.

CSX does not utilize any part of any operating system copyrighted by Texas Instruments presently in
existence. Any similarities are purely coincidental and can be attributed to: (a) Generic low-level
routines that have been well-known for years, (b) Vestiges of the TI-OS reamaining after the
installation process, or (c) Portions of CSX that have been incorporated into a version of TI-OS.
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Installation

Overview

CSX is a third-party operating system for the TI-83 Plus graphing calculator. It should also work on
the TI-83 Plus Silver Edition, and there is a small but not zero chance of it working on the T1-84 Plus
and TI-84 Plus Silver Edition.

CSX in its current form has the following features:
- File management system, supporting extensions and long filenames.
- Ability to run assembled Z80 programs
- Ability to link to and receive files from a computer.
- A hex editor.

CSX runs primarily as a command-line interpreter, in a format that may be familiar to users of Tl's 68k
line of calculators.
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Installation

Launch your preferred link softaware. | have only had experience using Tl Graph Link 83+, but |
presume that other options such as TiLP will work fine.

If your calculator is currently running a version of TI-OS, locate the file CSX.8XU and send it over. If
currently running a version of CSX or another operating system, you must first force an OS load by
removing and re-inserting a battery while pressing [DEL].

The calculator screen will now show "Receiving Calculator Software..." and a percentage indicator.
Ignore it. Keep your attention on the progress bar shown by the computer.

When the bar is filled, immediately yank a battery. This is to interrupt the validation process which will
erase CSX if left to run to completion.

Disconnect the link cable, and replace the battery. Congrats! You' re good to go.

CSX User' s Manual -5- Version 0.27 beta



Operation

Operation

ON Key

The [ON] shift key allows you to change the display contrast or shut off the calculator.
[ON] + UP Increase contrast

[ON] + DOWN Decrease contrast

[ON] + [2nd] Power off

Automatic Power Saver

If the calculator stays idle for approximately 3 minutes, it will automatically power down to conserve
battery life. Press [ON] to turn the calculator back on and continue where you left off.

Console

The picture below shows the console, which is where normal operation takes place. The console is
divided into two panes, separated by a horizontal line. The upper pane is called the message pane
and contains messages and other output from past commands. The lower pane is called the
command pane, and is where commands are typed in.

_| Message
Pane
Unknoun: "HELLGO"™
Unknoun: "THERE"
Unknoun: "HOELD"™
Command
Fane
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Entering Commands

This mock-up of the obverse of a TI-83 Plus shows
which keys to type to input which characters.

indicates the key is pressed alone.

indicates the key is pressed while holding
down the [2nd] shift key.

€] indicates the key is pressed while holding
down the [ALPHA] shift key.

Pressing [DEL] will erase the rightmost character.

Pressing [CLEAR] will erase the entire command
line.

When finished typing in the command, press
[ENTER]. Now, either of two things will happen:
either what you typed is recognized as a valid CSX
command, or the console will show an "Unknown"
error. (See Appendix A for valid CSX commands)

The command pane has a maximum input of sixty-
four characters. Since there is only enough screen
space to display twenty-four, characters will scroll
off to the left if necessary. If all the visible characters
have been deleted, the display will "snap-back" to
show more if possible.
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Operation

Exceptions

Sometime, CSX will find itself in an unrecoverable error condition (e.g. a specified file does not exist).
In such cases, an exception will be thrown to prevent a serious crash resulting in data loss. When an
exception occurs, CSX will immediately return to the console with a message describing the
exception in detail.

Exdi-Can't
AF 0701 EC
HL Bi0O7 I
FC OCS5 =F
“tack DUHF:
OEYT

e F

mar-

acdte File
i04y DE 0000
Ya: IY 0000
FFE I 00

Shown will be the exception ID number and the description. According to the above picture, the
exception that was thrown had an ID of "01" and indicates that a file couldn' t be located. Following is
a display of the contents of the Z80 register set and stack at the time of the exception. This
information can be very useful for developers.

If an exception occurs while a program is running, the text UNHANDLED EXCEPTION will be displayed
as well.

A list of exceptions and IDs can be found in Appendix B.

Transmitting Files

New in Version 0.27 is the ability to receive files stored on a personal computer using a link cable. It
is hoped that there will eventually exist a specialized program designed to handle CSX' s file formats
and link protocols. Until that time, existing link software must be used. As a consequence, all CSX
files on a computer are stored as TI-83 Plus programs (extension 8XP). Currently, the only linking
software that has been tested and verified is TiLP for Windows.

To engage link mode, use the 1ink command. The console will now show the text Receiving. ...
Transfer the file to be sent using the link software being used. If the file was transmitted, the text
Transmission Successful should appear. If not you will receive one of many potential
exceptions (see Appendix B: Exception Codes).

There is no way to send files from the calculator to a computer.

Note: Only one file at a time may be sent.
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Operation

File/Memory Management

To get a listing of all files stored on the calculator, use the 1ist command. All files on the calculator
will be displayed, including their file sizes. Up to nine files will be displayed per "page". If there are
more, press a key to step through each page of the listing. If a filename is too long to be displayed, it
will be shortened and indicated with a black triangle.

ANTEUN FEG 01007
~THFOOO1 THF 01024
~THFOOOZ THF 01024
~THFOOO = THF O010:H
DHNICAHLC HFF 16224
=FACE DEHENTF SHF 12051

To delete a file, use the command kill filename, Where filename is the name of the file,
including extension, that you want to delete. There will be no confirmation, and once deleted a file is
gone forever.

To display the total free RAM, use mem.

Running Programs

CSX can execute Z80 assembly programs. These programs are stored on the calculator as files with
the extension PRG. To run a program, use the command run progname, where progname is the
name of the program with the extension.

Be a aware that future versions of CSX are very likely to cause programs to become incompatible
and crash. For this reason there is no real SDK for CSX yet.
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Applications

Hex Editor

Overview

The Hex Editor application allows you to view the memory of the TI-83 Plus as either numbers or

characters.

Warning:

It is very easy to lose data or crash the system with the Hex Editor. Do not use it if you do not

know exactly what you are doing.

To launch the Hex Editor, enter the hex command. A starting address may be passed as an
argument. If you want to the memory at $2000, enter hex 2000. If the argument is omitted, the

memory display will default to $0000

You will now be shown a hex dump of a section of memory. One of the dumped bytes will be
displayed in reverse video. This is the cursor, and you can move it around using the arrow keys.

ooio:
Oooig:
goo:zo:
Ooo:ze:
gooz0:
Ooo:=g:

: SHOLSE:Z:5R220C0

: TECzaEBFFL1COCT
TCEACOTDEECODDED
D:0ic=EEDEODLCOED
BSeFHECASETCOFDED
ESZAOBEIEZCOCTCY
ESESESDSFSCzEYO0
OBDOZ1RTEYDED=ER

Note: Sometimes moving the cursor will cause the memory dump to alter. This is most likely because
you are viewing RAM in use by the Hex Editor application.

Modes

The Hex Editor operates in either of two modes: ASCIl or HEX. In HEX mode (the default), the
memory dump will be formatted as hexadecimal values. In ASCIl mode, the memory dump will be

formatted as ASCII characters.
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Applications

Commands

Key Command Description

ENTER Set Byte Set the value of the memory location under the cursor.
C Compare Memory Compare two memory blocks.

E Enter String Set contiguous memory locations to a string.

F Fill Memory Set contiguous memory locations to a single value.
G Go To Address Set the start address of the memory display.

K Page Up Move memory display back one screen.

L Page Down Move memory display forward one screen.

M Switch Mode Toggle between ASCIlI and HEX modes.

P Set Flash Page Set the Flash page mapped to $4000 - $7FFF.

Q Quit Quit the Hex Editor Application.

S Search Search Logical memory for a string.

Set Byte

Set Byte assigns a value to the memory location under the cursor. When [ENTER] is pressed, "SET
BYTE" will be displayed below the memory dump and the command pane becomes active. If currently
in HEX mode, type an 8-bit hexadecimal value and press [ENTER]. If currently in ASCIl mode, type in
one character and press [ENTER]. The screen will immediately update to show the modified byte.

B000: ppOO00OOOOOOOOOO0 B000: Ca0O0000000O0O00OO0
BOOAB: oooooooooooooo BOO08: ppOO00OOOOOOOOOO0
B0i0: ODOODODOOOOOOOOOOO0 B010: oooooooooooooo
BO0i8: ODOOODOOOOOOOOOOO0 BO0i8: ODOOODOOOOOOOOOOOO
B0:0: ODOOODOOOOOOOOOOO0 BO0:0: ODOODODOOOOOOOOOOO0
BO:H: ODOOODOOOOOOOOOOO0 BO:H: ODOOODOOOOOOOOOOO0
B0:0: ODOODODOOOOOOOOOOO0 B0:0: ODOOODOOOOOOOOOOOO0
BO=B: DOODODOOOOODOOOOOO0 BO0=B: DOODDOODOODOODOOOO
el EBvIE

ch

Note: If "SET BYTE" does not appear, then the cursor is in the ROM address range ($0000 - $7FFF).
Move the cursor to RAM space)
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Applications

Compare Memory

Compare Memory compares two blocks of memory byte-by-byte until either a mismatch is found, or
both blocks have been fully compared. When [C] is pressed, "COMPARE MEMORY" will be
displayed below the memory dump and the command pane becomes active. Type in the amount of
bytes as a 16-bit hexadecimal number, a space, then an address as a 16-bit hexadecimal number,
then press [ENTER]. Two memory blocks of the input size will then be compared: the one beginning
at the address of the cursor, and the one beginning at the address input. If both blocks are equivalent,
"Memory Matches" will be displayed. Otherwise, the address of the mismatching byte in the memory
block that began at the input address will be shown. Press a key and the memory dump will move to
the address of the mismatching byte in the memory block that began at the cursor position.

B0 EREATIZONONOOn BOOD: EREATTZONOnOOn
BO0E: OO000O00000000000 BO0E: OO00000000000000
BOi0: BiEASFO00000000 BOi0: BiEASFO00000000
BOi8: DO00000O0O0OO0OOD BOiH: DO000000O0O0OO0OOD
BO0z0: 0O0000O00O0OOOO0OOO BO0z0: 0O0000O00O0O0OO0OOO
BOzH: 00000O00O0OOOO0OOO BOzH: 00000O00O0OOOO0OOO
BO0:0: 00000O00O0O0OO0OOO BO0:0: 00000O00O0O0OO0OOO
BO0:H: 00000O0O0O0OO0OOD BO0:H: 00000O0O0OOOOOOD
4 BOi0 Hiznatch at BOiZ

Enter String

Enter String assigns a hex or ASCII string to contiguous memory locations, beginning with the
address under the cursor. When [E] is pressed, "ENTER STRING" will be displayed below the
memory dump and the command pane becomes active. If currently in HEX mode, type in a string of
up to 64 hexits and press [ENTER)]. If currently in ASCII mode, type in a string of up to 64 characters
and press [ENTER]. Operation will terminate prematurely if an invalid hexit is entered, or if ROM
would be written to.

B000: 1N BOo00: M« 1 1 o T h
BOOAB: BOOB: ¢ F & - HatF
B010: BO0i0: 1 4 !

BO1B: BO1B:

BO:0: BO:0:

BO:H: BO:H:

BO=:0: BO=:0:

BO=H: BO=B:

EnTER =Thih |

Hille therg. Harld!

Note: If "ENTER STRING" does not appear, then the cursor is in the ROM address range ($0000 -
$7FFF). Move the cursor to RAM space)
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Fill Memory

Fill Memory assigns a single value to contiguous memory locations, beginning with the address under
the cursor. When [F] is pressed, "FILL MEMORY" will be displayed below the memory dump and the
command pane becomes active. Type in the amount of bytes as a 16-bit hexadecimal number, a
space, then either an 8-bit hexadecimal value if currently in HEX mode, or a single character if
currently in ASCIl mode, then press [ENTER}. Operation will terminate prematurely if ROM would be
written to.

HOOO: LM< 1 1« %k B000: E.ﬁ P A
BOOB: ¢ F ¢ - H O F BOOB: o & & & i
gO0io: 1 4 ! BOi0: & & & d £ 7
BO1iB: BOLE: & & 4 S d
B0:0: B0:0:

BO:H: BO:H:

B0:0: B0:0:

B0:H: B0:8:

FILL HEHORY

el

Note: If "FILL MEMORY" does not appear, then the cursor is in the ROM address range ($0000 -
$7FFF). Move the cursor to RAM space)

Go To Address

Use Go To Address to move the memory display to a specific address. When [G] is pressed, "GO TO
ADDRESS" will be displayed below the memory dump and the command pane becomes active. Type
in the address as a 16-bit hexadecimal number and press [ENTER]. The memory display will
immediately update.

Page Up

Page Up moves the starting address of the memory dump backward 64 bytes (one screen).

Page Down
Page Down moves the starting address of the memory dump forward 64 bytes (one screen).

Switch Mode
Switch Mode toggles between ASCIlI and HEX modes.

Set Flash Page

Set Flash Page will set the Flash page mapped to the $4000 - $7FFF address range. When [P] is
pressed, "SET FLASH PAGE" will be displayed below the memory dump and the command pane
becomes active. Type in the page as an 8-bit hexadecimal number and press [ENTER)].

Quit
Press [Q] to instantly exit from the Hex Editor application and return to the Console.
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Search

Search will examine all logical memory for a string. When [S] is pressed "SEARCH" will be displayed
below the memory dump and the command pane becomes active. If currently in HEX mode, type in a
string of up to 64 hexits and press [ENTER]. If currently in ASCIl mode, type in a string of up to 64
characters and press [ENTER]. The address of the first byte of the matching string will be displayed.
Press a key and the memory dump will move to that address.

O000: MEZ = ~ A U 8 - O000: MEZ = ~ A U 8 -
OOoE: ~ H F o v o OOoE: ~ H F o v o
ooio: @ - ;D ¥, oo 3 . ooio: @ - ;D ¥, oo 3 .
ooig: , = #H + . = o . ooig: , = #H + . = o .
O0z0: & o £ 0 @« - O0z0: & o £ 0 @« -
oozE: * @ s _ o = * oozE: * @ s _ o = *
EE - EE -
OO:E: §.= ! =4 | N i OO:E: §.= ! =4 | N i
(Y- Straina Found at 0064
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Appendices

Appendix A —CSX Commands

CSX is case-insensitive in interpreting commands.

cls
Clears the screen. Handy for hiding all those embarrassing "Unknown ..." errors.

info
OS information. Gives the current version number, build date, author name, and author contact
e-mail.

hex [address]
Launch Hex Editor application. See the Applications section.

kill filename
Deletes the file named filename if it exists.

run filename.prg
Runs the program filename. Any file with an extention of PRG is a valid program.

list
Displays a listing of all files with extensions and sizes in bytes. If a filename is too long it will be
truncated with a black triangle.

mem
Displays the amount of free RAM available.
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Appendices

Appendix B — Exception Codes

ID Description

Probable Causes

00 Can' t Create File

There was insufficient memory to create a file.

01 Can' t Locate File

The name of an inexistant file was specified.

02 Transmission Error

When transmitting, either the calculator or the PC took too long.
When transmitting, the link cable was removed or loosened.
The link cable was not inserted when transmission was engaged.

03 File Exists

An attempt was made to create a file with the name of an existing
file.

04  Out Of Memory

There was not enough free memory available to complete the
operation.

05 Bad Link Checksum

Bad data was transmitted. Usually caused by electrical interference
or a bad connection.
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