TI-86 Basic Program Format


This file describes the format of '86 basic programs, when tokenized.  (Before tokenization, they're just text).  All numbers are shown in hexadecimal notation.  Also, when a varname or literal value occurs in the code, it always (unless noted otherwise) is in the format described in the Formats section.


I think that there’s a universal tokenizer in the TI-OS that operates for BASIC programs, the homescreen, and the equation solver.  I say this because there are overlaps between functions between these features.  For example, you can enter any BASIC command (such as Disp) at the homescreen and it will execute.  You can even enter a whole BASIC program at the homescreen, with the commands separated by colons.  As every BASIC programmer knows, it’s also possible to enter homescreen commands and expressions in a BASIC program.  The more surprising part is that the exact same thing applies to equation files.  You can enter (equation name)=LineOn (which stores LineOn to an equation file) and similar things, and all is fine as long as you don’t try to use the equation in the equation solver.  That’s actually the method I used to get a tokenized version of these commands, because I was tired of having to look up the format of the command so that it would tokenize in the BASIC test program, and then have it screw up the settings on my calc just by having it execute, so that I could look at the tokenized program.  I’m not sure about this universal tokenizer idea, because I don’t have a disassembled ROM.  If anyone finds one (preferably commented) (it has to be version 1.6 to be legal), could you please send it to me?


The tokens in the Commands section are not all commands, like +, but they can be used anywhere, unlike the Special and Operations Chars, which can only be used as parts of literal numbers, except for $6f, which is used to signal a new line of BASIC code.  There are still some missing tokens, so the spaces for those are marked with an underline.  If you find any of those missing tokens, please e-mail me at straney@umbi.umd.edu.  Normal text characters in strings are not changed during tokenization.  You can find the hex codes for those just about anywhere, especially ticalc.org.


Also, soon after I had uploaded the first version of this document to ticalc.org, Leif Astrand kindly e-mailed me a document he had found with all the TI-86 tokens, taken from link protocol documentation.  However, all of the tokens listed in here are ones that I found myself, except for the $3d ones, which I found in ti86prgc.txt at guide.ticalc.org (Couldn’t find who the author is-maybe Jimi Malcolm?).


Also, I’m not responsible if you try to write a basic program directly with tokens and screw up all the info you needed for math class. ( (Or any other damages).

Thanks to John Kempen for Hex Viewer, which I used for viewing the

tokenized basic progs.

Donald Straney

Commands:

$00-(goes at beginning of untokenized BASIC prog)

$01->Rec

$02->Pol

$03->Cyl

$04->Sph

$05->DMS

$06->Bin

$07->Hex

$08->Oct

$09->Dec

$0a->Frac

$0b-(store to var)

$0c-[

$0d-]

$0e-{

$0f-}

$10-(

$11-)

$12-round

$13-max

$14-min

$15-mod

$16-cross

$17-dot

$18-aug

$19-rSwap

$1a-rAdd

$1b-multR

$1c-mRAdd

$1d-sub

$1e-lcm

$1f-gcd

$20-simult

$21-inter

$22-pEval

$23-randM

$24-seq

$25-evalF

$26-fnInt

$27-arc

$28-fMin

$29-fMax

$2a-der1

$2b-der2

$2c-nDer

$2d-“ (included as part of literal number when in angle)

$2e=(
$2f-,

$30-or

$31-xor

_

$33-$3a - (precedes var name-see Data Formats section)

_

$3d,$00-zxScl

$3d,$01-zyScl

$3d,$02-xScl

$3d,$03-yScl

$3d,$04-xMin

$3d,$05-xMax

$3d,$06-yMin

$3d,$07-yMax

$3d,$08-tMin

$3d,$09-tMax

$3d,$0a-tStep

$3d,$0b-eStep

$3d,$0c-ztStep

$3d,$0d-zθStep

$3d,$0e-tPlot

$3d,$0f-θMin

$3d,$10-θMax

$3d,$11-zxMin

$3d,$12-zxMax

$3d,$13-zyMin

$3d,$14-zyMax

$3d,$15-ztPlot

$3d,$16-zθMin

$3d,$17-zθMax

$3d,$18-ztMin

$3d,$19-ztMax

$3d,$1a-lower

$3d,$1b-upper

$3d,$1c-Δx

$3d,$1d-Δy

$3d-$1e-xFact

$3d,$1f-yFact

$3d,$20-difTol

$3d,$21-tol

$3d,$22-δ

$3d,$23-Na

$3d,$24-k

$3d-$25-Cc

$3d-$26-ec

$3d,$27-Rc

$3d,$28-Gc

$3d,$29-g

$3d,$2a-Me

$3d,$2b-Mp

$3d,$2c-Mn

$3d,$2d-μ0

$3d,$2e-ε0

$3d,$2f-h

$3d,$30-c

$3d,$31-u

$3d,$32-e

$3d,$33-xStat

$3d,$34-yStat

$3e-(blank???)

$3f- =

$40-and

$41-rand

$42-(
$43-getKy

$44 - (precedes real num-see Data Formats section)

$45-%

$46-!

$47-r
$48-o

$49--1
$4a-2
$4b-T

$4c-Menu

$4d-P2Reg

$4e-P3Reg

$4f-P4Reg

$50- = =

$51-<

$52->

$53-(
$54-(
$55-(
$56-Radian

$57-Degree

$58-Normal

$59-Sci

$5a-Eng

$5b-Float

$5c-Fix

$5d-RectV

$5e-CylV

$5f-SphereV

$60-+

$61- - (minus)

$62-Func

$63-Param

$64-Pol

$65-DifEq

$66-Bin

$67-Oct

$68-Dec

$69-Hex

$6a-RectC

$6b-PolarC

$6c-dxDer1

$6d-dxNDer

$6e-:

$6f-(new line, new command)

$70-*

$71-/

$72-SeqG

$73-SimulG

$74-PolarGC

$75-RectGC

$76-CoordOn

$77-CoordOff

$78-DrawLine

$79-DrawDot

$7a-AxesOn

$7b-AxesOff

$7c-GridOn

$7d-GridOff

$7e-LabelOn

$7f-LabelOff

$80-nPr

$81-nCr

$82-Trace

$83-ClDrw

$84-ZStd

$85-ZTrig

$86-ZFit

$87-ZIn

$88-ZOut

$89-ZSqr

$8a-ZInt

$8b-ZPrev

$8c-ZDecm

$8d-ZRcl

$8e,$00-PxOn

$8e,$01-PxOff

$8e,$02-PxChg

$8e,$03-Get

$8e,$04-Send

$8e,$05-SinR

$8e,$06-LgstR

$8e,$07-TwoVar

$8e,$08-GrStl

$8e,$09-DrEqu

$8e,$0a-Lcust

$8e,$0b-Form

$8e,$0c-Select

$8e,$0d-PlOn

$8e,$0e-PlOff

$8e,$0f-ClrEnt

$8e,$10-StReg

$8e,$11-IAsk

$8e,$12-IAuto

$8e,$13-Text

$8e,$14-Horiz

$8e,$15-DispT

$8e,$16-ClTbl

$8e,$17-DelVar

$8e,$18-Box

$8e,$19-MBox

$8e,$1a-ClrLsts

$8e,$1b-FldOff

$8e,$1c-DirFld

$8e,$1d-SlpFld

$8e,$1e-SetLEdit

$8e,$1f-Plot1

$8e,$20-Plot2

$8e,$21-Plot3

$8e,$22-RK

$8e,$23-Euler

$8e,$24-ZData

$8e,$25-Asm

$8e,$26-AsmComp

$8e,$27-(goes at beginning of uncompiled assembly prog)

$8e,$28-(goes at beginning of compiled assembly prog)

$8e,$29-(goes at beginning of edit-locked BASIC prog)

$8e,$2a-PxTest

$8e,$2b-randInt

$8e,$2c-randBin

$8e,$2d-randNorm

$8e,$2e-median

$8e,$2f-cSum

$8e,$30-cSum

$8e,$31-Deltalst

$8f-DrawF

$90-FnOn

$91-FnOff

$92-StPic

$93-RcPic

$94-StGDB

$95-RcGDB

$96-Line

$97-Vert

$98-PtOn

$99-PtOff

$9a-PtChg

$9b-Shade

$9c-Circl

$9d-Axes

$9e-TanLn

$9f-DrInv

$a0-(
$a1- - (negative)

$a2-abs

$a3-iPart

$a4-fPart

$a5-int

$a6-ln

$a7-e^

$a8-log

$a9-10^

$aa-sin

$ab-sin-1
$ac-cos

$ad-cos-1

$ae-tan

$af-tan-1
$b0-sinh

$b1-sinh-1

$b2-cosh

$b3-cosh-1
$b4-tanh

$b5-tanh-1
$b6-sign

$b7-det

$b8-ident

$b9-unitV

$ba-norm

$bb-rnorm

$bc-cnorm

$bd-ref

$be-rref

$bf-dim

$c0-dimL

$c1-sum

$c2-prod

$c3-sortA

$c4-sortD

$c5-li>vc

$c6-vc>li

$c7-lngth

$c8-conj

$c9-real

$ca-imag

$cb-angle

$cc-not

$cd-rotR

$ce-rotL

$cf-shftR

$d0-shftL

$d1-eigVl

$d2-eigVc

$d3-cond

$d4-poly

$d5-fcstx

$d6-fcsty

$d7-eval

$d8-If

$d9-Then

$da-Else

$db-While

$dc-Repeat

$dd-For

$de-End

$df-Return

$e0-Lbl (label name follows in zero-terminated string, no $2d)

$e1-Goto (then label name as zero-terminated string, no $2d)

$e2-Pause

$e3-Stop

$e4-IS>

$e5-DS<

$e6-Input

$e7-Prompt

$e8-InpSt

$e9-Disp

$ea-DispG

$eb-Outpt

$ec-ClLCD

$ed-Eq>St

$ee-St>Eq

$ef-Fill

$f0-^

$f1-x(
$f2-Solver

$f3-OneVar

$f4-LinR

$f5-ExpR

$f6-LnR

$f7-PwrR

$f8-ShwSt

$f9-Hist

$fa-xyline

$fb-Scatter

$fc-Sortx

$fd-Sorty

$fe-lu

_

Data formats:

literal-

string-$2d-(indicates that following is literal string, zero-terminated)(you can also think as $2d as an opening quote, and 0 as a closing quote)


real num-$44-(indicates that following is literal value-real number)(following 
numbers are ASCII, end with $00)

var-(varname preceded by name length-starts at $33 for one char)(can be any var type-equation, string, real, etc)

Special chars:

All included as part of literal number

$01-(binary

$02-(octal)

$03-(decimal)

$04-(hexadecimal)

$1b-E

$27-‘ (used in angle)

$2d-“ (used in angle)

Examples:





(start of string char) (end of string char)





 |_   _____sample___    |     –>    T_

  



/   \ /

        \  /  \ /  \ /       \

“sample”->T


2D 73 61 6D 70 6C 65 00 0B 33 54





Text    (    1
    ,      2
            ,     T       )





 |___   |_   |_____   |_    |_____   |_    |__    |_





/       \ /  \ /           \ /   \ /           \ /   \ /      \ /   \

Text(1,2,T)


8E 13 10 44 31 00 2F 44 32 00 2F 33 54 11




          Disp    -  AX         *     B        -  CXX





 |_   _|   |_____    |_    |__    _|  |________





/   \ /  \ /            \ /   \ /      \ /  \ /                 \

Disp -AX*B-CXX

E9   61 34 41 58 70 33 42 61 35 43 58 58

