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What I1s Correlation?

When it comes to the -83+, a lot of games are written in-
Basic. Does that mean the games are inferior addserving of praise
ABSOLUTELY NOT! Some of the greatest games ever written fo
Ti-83+ are written in TBasic.

Many of these gamese textbased, meaning text is used
graphics. In such games, text can represent rtredes, a persobears,
ducks,even water if the programmer wal Check out this RPG gan
and notice that there are Os and |s for treesXaridr walls

Sadly, this texstuff doesn’t fullyresembldrees, rockswalls,
people, etc. Do you know why? It's because e-based game has
use the Ti83+ font. And the 1-83+ font contain mostly letter
numbers, symbols and punctuation. It containsictures, just tex




Wouldn’t it be nice if you could replace or ediethl-83+ font?
What if you could change all the tein the font into pictures so th
when you use Output( or Text( you get somethikethis’

Butreplacing or editing the -83+ font is hard or impossiblso
the next best thing is creating your own font asthgi it in a T-Basic
program. And with Correlation, you can do thatbuYcan create a fo
that uses pictures in place of text. Anythyou can do with the -83+
font, you can do with your custom font to creataligul maps, world:
and game levelsAll you do is create a font and enter a few comnsa
and Correlation handles the r

And best of all, your -Basic program, which uses Correlati
will run faster than a similar -Basic program that does not (
Correlation. Hard to believe? You'll definitelges a difference as yc
write processointensiveTi-Basic games that use elation

This guide is mearto give you a sure footinigp using customize
fonts in your TiBasic game. So if you're reacstart by looking at th
terms on the next page and making ¢hat you understand what th
mean. Or, my friend Rebma Boss [pared a video tutorial cYouTube
If you are interestedLINK COMING SOON!)




Important Terms

Character: A single symbol used in creating sentences. Letéthe
alphabet, punctuation marks and numbers are alactexs. The Ti-83+
font has a total of 256 characters.

FI E: E: I:I I-l-l T:S F?E)S\t/\lli,r’??\’as 5
LIGHTHIMI Ine has & characters.

The third line has 3

"-.I' 5 :I'[ characters.

Itis NOT necessary for your Correlation Font ted@56 characters.
You can have as few as 5 characters in your ford,rnoderate number
of characters such as 110.

ASCII Value: A number that uniquely identifies and defines a
particular character. Every character that youssson your computer
screen (or Ti-83+ screen) has a number that distshgs that character
from another character.

Some example ASCII Values:

Uppercase A = 65
0=48
& =38

Lowercase z = 122




Uppercase Letters from A to Z = 65 to 80, one nunitmeeach letter

Lowercase Letters from ato z = 97 to 122, one rermhtir each letter

Starting Character Number: The smallest ASCII value allowed by a
Correlation font. If you choose a starting chagactumber of 68 in your
font, you cannot display characters with ASCII s smaller than 68.

If the Ti-83+ font had a starting character numbfie#8 (the ASCII

value for “D”"), you would not be able to displayeteentence ABC using
your Tl-Basic program.

Ending Character Number: The largest ASCII value allowed by a
Correlation font. If you choose an ending chanactenber of 96 in
your font, you cannot display characters with AS@llues larger than
96. If the Ti-83+ font had an ending character hanof 96, you would
not be able to display any lowercase letters ugmg Ti-Basic
program.

Horizontal Blank Space The number of white pixels found between
two characters. This space keeps characters fiamirg into each
other, as well as making text easy to read.

In the first line of Os, there is one
ElElElElElEIElEI horizontal blank space between each 0.
In the second line of 0s, there &an®

EI El El El El El El El horizontal blank spaces between each

0. In the last line, there are NO

m horizontal blank spaces between each

0, a good idea for fonts that use
graphical images in place of text.




Vertical Blank Space The number of white pixels counted from the
bottom of one character to the top of the nextis Epace keeps lines
from running into each other, as well as making &asy to read.

In the first column of Os, there is
one vertical blank space between each
0. In the second column of Os, there
aretwo vertical blank spaces between
each 0. In the last column, there are
NO vertical blank spaces between each
0, a good idea for fonts that use
graphical images in place of text.




Introduction to Using
Custom Fonts in a Ti-
Basic Program

As you know, when you want to display text in aBEsic
program, you can normally use Output( to displagnascreen-style text
on 16 columns and 8 rows. You can also use Texd{dplay text on 96
rows and 64 columns.

Whenever you create a custom font and want totuseour Ti-
Basic program, you can still use Output( and Taxt{isplay text using
the T1-83+ font. If you want to display text usiggur own font, you
will need to use In( to display homescreen-stykt wath a custom font,
and e”\( to display anywhere-on-screen text withstam font.

In(1,1, Str0)
e™(45, 20, sub(Strl,1,2))

Now, I'm really sorry for stating the obvious hebait when you
use Output( and Text(, you are telling the calarlakactly what you
want it to display on the screen.




Output(1, 1, “ABCFE") You will see the string “ABE"
You will not see something funky such
as 183.1328.

Text(5, 2, “ACORN?”) You will not see the string “D&)”
and you will not see the word “BIRD.”
You will see the string “ACORN.”

As you can see, your calculator will display ekaethat you tell it
to. So let’s say you have this font that you mad#) a bomb, a person,
a diamond and a can of soda:

=
¥
1
H

It would be nice if you could type in somethinkgli

Output(1,1, “Guidduii 7). But you canThat's because you're only
able to type characters that are part of the TI488+. This diamond
symbol in your font is not part of the Ti-83+ fos you can't type it
using your keyboard.

However, yolare able to type in Output(1,1, “AAAAAA”). Can
you see where I'm going? Normally, the calculatdl display what
you tell it to display. But with the help of Celation, you can tell th



calculator to display something DIFFERENT from whati type! In
this case, you can tell the calculator to dispteydiamond from your
font every time it reads an A. So In(1,1, “AAAAARNWould display 6
diamonds. (By the way, remember that you use either e” to display
text using a custom font.)

And you don’t need to stop there! Using Correlatiyou could
tell the Ti-83+ to display the soda pop can (atkhb#om of the sample
font) whenever your Ti-83+ reads a “B” inside dadtang. So In(5,7,
“ABBBA”) would display diamond, soda, soda, sodedond.

I’m going to call this procesassigning. Essentially, you assign a
character of your custom font to a character offth@3+ font. In the
above examples, you assigned a diamond to the tétteand you
assigned a soda can to the letter “B”.

There’s a catch when you assign characters fram fgmt to
characters of the Ti-83+ font. You can only asshgfirst character of
your font, after which the rest of the characteesassigned
automatically, in the order the characters are draw

Here’s the deal. Taking a look at the example tonpage 8, let’s
say you assign the bomb to a particular charatereoTi-83+ font—
we’ll refer to this Ti-83+ character as Characte¥ith the bomb
assigned to Characterl, the person in your foritbeilassigned to the
character after Character 1. The diamond in yont Will be assigned
to the charactawo charactersaway from Character 1. As you might
expect, the soda-can will be assigned three cleasatvay from
character 1.

So let’s say you assign the bomb to the lettet “Then every time
the calculator reads the letter T in a displayiraytit will show a bomb.
If the calculator reads a “U” inside of a stringwill show a person.



The calculator will show a diamond if it reads aavid a soda can when
itreads a W. In(1,5, “TTWUV”) translates to disping bomb, bomb,
soda, person, diamond.

So, you're probably asking by now, “If | know whEE83+
character to use to display the first charactenpffont, how will I know
what characters of the Ti-83+ font to use to digfdd HER characters
of my personal font?” The answer is simple: ugetéible | have given
you, called “Ti-83+ Character Codes”. This pagevpdes a bunch of
characters you can type, from left to right, tofptdtom, in the order
they appear in the Ti-83+ font. Since these chiaraare in order, you
can look at what you assigned the first charadtgoor custom font to,
and find out other characters from there.

Suppose that you look at the table and assigtbtimab” in your
font to the number 8. Then Correlation will autaitelly assign the
person to the number 9. Whenever you use Outptti(axnegative sign
in the string, you will see a diamond instead akgative sign. And
finally, e will be replaced with the soda can. e”(0,0, “893%will
display bomb, person, bomb, person, diamond, sada c

By the way, be aware that there are some ASCliesabn the Ti-
83+ that you cannot type characters for. Thesenamked with black
boxes on the table.




Designing a Font

Creating your own font is relatively straight fomgdabut there are
some considerations you have to take into accoefior® you begin the
drawing process. You will need a computer withr@gpam that can
create monochrome bitmaps. For computers equipjt@dvicrosoft
Windows, | highly recommend Microsoft Paint.

The first thing you want to consider is how bigupgant each
character in your font. The smaller the charadtey®ur font are, the
more characters you can display on screen at ddoeever, small
characters aren’t as detailed, and require biggegs in your Ti-Basic
program. Larger characters are more detailed eaaine less string
space in your Ti-Basic program, but you can’t cagphs many distinct
characters on screen at once.

The standard Ti-83+ Homescreen font has charabtprsels wide
and 7 pixels high. (From this point onward, | vadll this font a 6x8
font because there’s one horizontal blank spaceoardrertical blank
space for each character. This technically meaals eharacter needs
its own space 6 pixels wide and 8 pixels high) Bx8 font, characters
are somewhat detailed, but you can’t display aiaéext on the home
screen. On the other hand, the Ti-83+ “Small Téodit has characters
that average to 3 pixels wide and 5 pixels highisTheans the
characters are low on detail, but one can see tegtet once.

So if you want a game with detailed images, yoaushuse a large
font—16 wide by 16 high is very common for thig.ybu want a game
that will display more, you’ll want a smaller fonf lot of people use 8




wide by 8 high characters for this purposéave found the 6x8
homescreen font to be a very, very common font sizs well.

Below is a game using 16 x 16 sized charactersf@staize with no
blank spaces between characters. Notice thatazhbharacters—6
across and 4 down—can be displayed at once.

T T T
,ffff,ffff‘
T
Fﬁfﬁfﬁ
AT AT o
T T T T T
oo oys | [—e ——

The next screenshot is another game using the conéxt® sized
homescreen font size, with a horizontal blank s@aka vertical blank
space between each character. Notice that itispihagt 12 characters
across and 8 characters down, although the dstslightly less because
of smaller characters. By the way, notice whatzwmtal and vertical
blank spaces do to the checkpoint at the top opitieire—it looks like
someone took a chainsaw to it and cut it into ssv@eces.
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Now for a4 x 4 font with no blank spaces between charar Although
the detall is almost noexistent and the string siz¢ large, one ca
display 24 characters across and 16 characters. Notice how finely
detailed thavhite pathways a because of how small the tiles

All characters in your font must be the same sizerthermore
your characters can be no bigger than 16 pwide and 16 pixels hig,
nor can it be smaller than 2 pixels wide by 2 @xapt.

Once you decidenthe font size that you would like to (, you
will need todecide if you want any horizontal or \ical spacing
between the characterés a good rule of thumb, you will want to he
horizontal and vertical spacing for any -based charactey®u place
inside of your fontso that your texis easy to readlf there are
graphical-basedharacter inside of your fonts, yowill usually want to
avoid having any spaci so that your gme looks like a comple
Image. This is not a he-and-fast rule, howevejust a suggestic.
Notice on theabove image, for example, theren intentiona blank
space between the flags and the road becamakes the world loc
nicer and clearerSimilarly, on the image of the racecar track, bl




spaces help us in determining the difference betviee road block sign
and the car next to it.

In this sample font, all letters of the alphabe&t separated
by horizontal and vertical white spaces (represkatered lines
In this picture). That way text can easily be aadd. (DO NOT
add red to your custom font, by the way, no mdttev many
times you see it in the examples.)

With the graphics, however, there are NO blank spdetween
characters of the font. When you create a worlti ohrt, rivers,
signs and roads, you want everything to look sessnle
Remember that at the bottom of page thirteen, ¢hec¢kpoint
sign” on the racecar track had horizontal and garthlank
spaces, and it did not look pretty whatsoever.

E

So keep these ideas in mind. Once you decidefontaize (and
for practice, | highly recommend 6x8 or 8x8), opgnyour paint
program. Start by setting the width of your bitmaghe width of your
choice. Your height should be the height of edddracter, multiplied
by the number of characters you want. Notice ftbensample font that
characters are placed one after the other in mistrine.

When drawing the characters inside of your foathecharacter
requires its own “area” for lack of a better woid.a 6 x 8 font, every
character requires space 6 pixels wide by 8 pixigls. You'll want to
start at X =0 and Y = 0 on the bitmap to draw yinst character. Your
next character will be at Y = Character Height, B.=Then the
character afterwards will be drawn at Y = Charakteight * 2, then




Character Height * 3, and so on. Look at the sar6gB font at the top
of the previous page. The character “A” is drawiY & 0. The
character “B” is drawn at Y = 8. The character i€drawn at Y = 16.
The carisdrawn at Y = 24,

As you draw your font, remember to include blankcgs where
appropriate. If your next character requires hwortal blank spaces, that
character should be thinner than the width of ymtmap. Suppose you
are creating a font 6 pixels wide. A charactehvaitdesired horizontal
blank space of 1 should be 5 pixels wide with omxelf white space.

A character with a desired horizontal blank spdc2 should 4 pixels
wide. Of course, a character 6 pixels wide onplaigicular bitmap will
have NO horizontal blank space.

When taking into account vertical blank spacesstmae rule
applies similarly. Let's say that your font corsief characters no
bigger than 8 pixels high. A character of textidddhave at least one
vertical blank space, so you would want to makectieracter only 7
pixels high. Then you will need to make sure themne pixel of blank
space between the bottom of the aforementionedctarand the top of
the next character. For graphical charactersfomtavith 8-pixel-high
characters, you’ll want to consider NO WHITE SPACESween
most—if not all—of the characters. Yes, that mgalasing your
graphical characters right on top of each other.

IMPORTANT: Be aware of what Ti-83+ character yowsiwio
assign the first character of your custom font$appose you assign the
letter “A” in the previous page’s example font ke tTi-Basic word
prod(. Looking at the table of Ti-83+ charactém§3,4,
“prod(not(iPart(fPart(”) will display the A, the Bhe C, and the car. But
what about the checkered flag? You can’t entdraaacter that will
display the checkered flag, so you will never ble &b display the




checkered flag! In this case, you'll want to fofCerrelation to assign
the checkered flag to the next available charatitersquare-root sign.
You can do this by making blank the character @atelation would
have assigned to the Ti-Basic character you cgpé.t

Assigned to prod(

Auto-Assigned to
nof(

Auto-assigned to
iPart(
Auto-Assigned to

fPart(

YOU CAN'T TYPE THIS CHARACTER IN TI-BASIC,

SOIT'S NOT WORTH DRAWING A CUSTOM FONT
CHARACTER AT THIS SPOT

Auto-Assigned to the Square Root Sign

a Auto-Assigned to the Cube Root Sign

After you have finished drawing all the charactéiest you would
want to display in your Ti-Basic game, there migatsome unnecessary
white space at the bottom, space from making tighhef your bitmap
too big. You'll want to clip this off, but rememb leave vertical
blank space for you bottom character if it requiredical blank space.

Make sure your font has all the characters andkidpaces that
you want. After words, you’ll want to adjust thedth of your bitmap
as follows: If your font is 8 pixels wide or leske width of your bit




should be adjusted to lexactly 8 pixels. Otherwise, your bitmap width
must be 16 pixels. Save your bitmap as a monoohtatmap and DO
NOT COMPRESS IT. Also, since this will go to yaaiculator
eventuallythe first character of your filename should be a Iger,

and the rest should be 7 letters or numbersyour flename must also
beat least8 characters long. AS8SEIFILCMWOW.bmp is a valid
filename, 3_SL3 __.bmp is not.

That's it! Your font is done! However, you capiit a bitmap
onto your calculator, so read the next chapteeaond how to compile
your font into a Ti-83+ program that CAN be plaaedyour calculator.




Compiling a Font

Correlation comes with a CLI font compiler and alGant
compiler, both of which let you compile a monochmbitmap font into
a Ti-83+ program that you can use with Correlati@woth programs are
available in case one works and the other doesou will need java,
and you will also need to make sure that your bptauad the programs
are in the same folder.

Running CorrelationFontCompiler.jar is straightward once you
know how to run CorrelationFontCompiler.class, sall mostly
provide instructions for using the CLI version bétcompiler. Open a
CLlI, such as Windows Command Prompt, and go taltfextory where
the program is located. Type in java CorrelatiantEmmpiler.

Under “bitmap image to parse,” type in the namgaafr bitmap,
including “.bmp”. Note that your bitmap should inehe same folder as
CorrelationFontCompiler.class.

For “width of each character,” type in how manyegts wide each
character of your font is. For “height of eachrelader,” type in how
many pixels high each character of your font is.

For the next step, you will see “Starting Charabtember.” On
the table where you see all the TI-83+ font chamagtchoose the
character that you want to assign the first charawftyour font to. Then
use the columns and rows to find its hexadecimlaleva(For example,
“H” is 48, since it's on column 8 and row 4) Conivéhis number to
decimal and enter this as your starting charaaierber.




Now take this number, subtract 1, and add the murmob
characters in your font. This will be your “Endi@dparacter Number.”
Enter this in.

That's it! Your font will compile to a Ti-83+ pgrvam, and the
name of the program will be taken from the namgaafr bitmap.

If you are using the GUI version of the font colapiyou must
specify a name for your program. Remember thah#me must be 8
characters long, and a valid program name. Sgaoty,cannot use Theta
in the name.




Using Your Font in a
Ti-Basic Program

The important thing to remember about Correlaisoyou can
display custom-font text in a manner very simitadisplaying Ti-83+
text in a Ti-Basic program. There are some linfesode you have to
add to your TI-Basic program, but other than thattransition to
Correlation is very smooth, mostly turning onetinstion into another.
So take note, if there’s a great Text-Based Ti-Bagame that you
want to convert to use a custom font with Corretati it is not hard to
do so, just read the next chapter for more inforrat.

If you want to use Correlation, you require twognams:
pgrmCORELATE and the Corelate application. pgrm@DRTE must
be stored in RAM. Your font(s) can be stored the&i RAM or in the
archive.

You must have the line 1:Asm(pgrmCORELATE before
Correlation will run in your program. You don’tVeto start your Ti-
Basic program with this line, but it's not a baédado do so. This line
prepares the Ti-Basic program to use your custarh fo

Also, you must have the line 0:Asm(pgrmCORELATEdrefthe
end of your Ti-Basic program. Thus, if there areesal areas where
your program could end, you must have 0:Asm(pgrmEDKRTE at
each of those spots. This line of code closesdlaiion so that your
calculator can run normally again.




While you can use several fonts in your Ti-Basmgpam, you can
display text using only one font at a time. Useitistructionint( to
select your font. int( must be followed by thehgigharacters of your
font name, with ONE quotation mark at the beginnifgO NOT put
quotation marks at the end.) For example, if yfout is stored in
pgrmTESTFONT, use int(*TESTFONT to select that flortdisplaying
text. You can use int( at anytime during your pawg to select another
font.

Remember that you use In( to display text in alammanner that
Output( does, and you use e”\( to display textnmaaner similar to
Text(. In( will only work with a 6x8 font, but Téican work with any
font size up to 16 x 16.

The last thing that you need to know for right nevthat after you
use In( and e”(, you will not see your text imméelia Normally, when
you use Output( and Text(, every line of text drasvehown
immediately, and that slows your Ti-Basic programwd. Correlation
takes care of this by not displaying text drawrhviiit( and e”( until you
ask it to. Rather, it prepares it, so that whem e done drawing all
your text and use int(“DD to display it, all textiMshow up at once.
This will greatly increase the speed of your progra

You can also display text ready to drawn by using of the TI-
Basic drawing and graphing commands, such as Pt-Nafe that if
there’s any text you would not normally redraw ifiéBasic program,
you do not need to redraw it with Correlation.




Converting an Old Ti-
Basic Game to Use a
Custom Font

If someone has written a game that uses the hog®scyou can
create a 6x8 font to replace the one for their gaifv@ile you can do the
same for a game that uses text on the graph sateemittle harder.

This is because all characters in you font mughbesame size, whereas
the Ti-83+ graphscreen / small font has charadkedsfferent sizes.
Caution is recommended when converting a Ti-Basmo@that uses the
small font. | also advise using a 3x5 font fosthurpose.

To convert an older Ti-Basic game, remember taudel
1:Asm(pgrmCORELATE) wherever the program startsl, an
0:Asm(pgrmCORELATE) wherever the program ends. nbbforget, in
addition, to use int( to specify the font that wéplace the default TI-
83+ font.

Now comes the fun part: Search the program forliaueg with
Output( or Text(. If you find Output( and you wanto display its
contents using the default homescreen teatye it alone.Same with
Text(. However, change Output( to In( if you wamdisplay
homescreen text using a customized font. Alsongbd ext( to e”( for
any text that you want displayed using a custominatl




Finally, remember to use int(“DD when you are retaldisplay
any text that was drawn. As was aforementioney t@xt that you draw
will not be seen until you use the command int(“DD.




Tips, Tricks and
Optimizations

TheRun Indicator is the little bar that you see at the upper-right
hand corner of your screen sometimes, the basta your
calculator is busy. (Screenshot)

You can turn off the Run Indicator by placing iRl in your Ti-
Basic program. Use int(“RY to turn it back on. tBlthat you
should turn it back on when your program exits.

While sub( is useful for getting substrings, yon cae abs( to get
substrings for strings that you use with Correlatid\bs( works
much faster than sub( does. Abs(Str0, 4, 20)taklé 20
characters from Str0, starting at tHecharacter. Make sure that
your string does not have any illegal charactemsafmmng
characters not found on the TI-83+ character tableyou will get
funky results. Just like with int, you can use(dbs math by
specifying only one parameter.

If you want speed in your program, fonts 16 pixeigde will
display the fastest, hands down. However, forgs@ls wide (or
6 pixels wide with In) have decent speeds as well.

It's a well-proven fact that when you design a ftorta calculator,
your Ws and Ms must be at least 5 pixels wide,empte won't be
able to tell that they are Ws and Ms. For a foiti \etters less
than 5 pixels wide, you can tell Correlation to maXs and Ms
wider than the rest of the characters. For exantake a look at
the example font below:




1L oo

This font has characters 3 pixels wide, but youteirCorrelation
that the W and M MUST be 5 pixels wide. (Thisatled
WMMode.) Notice in the picture that the W is indeed %eis
wide. To turn on WMMode, use the command int(*"WW¥se
int(*“WN to turn off WMMode. (screenshot without W¥bde,
and with WMMode) Be careful, your W must be aseijjto the
Ti-83+ W and your M to the Ti-83+ M for this to waor

There are only so many characters available o8&+ keypad.
With the fact that you might be forced to click meafter menu to
retrieve values such as product( and solve( foresfumt
characters, a font with over 200 characters camabe to work
with. A huge font is indeed necessary for someagrut
whenever you can, try to have several fonts usihagacters A-Z
(and other easy-to-reach characters) as opposatetbig font.
int( is the only Ti-Basic command that has a sfocinat in
Correlation. Other than that, if there are optaiizns you like to
use in Ti-Basic programs, you can use those saltimiaptions
with Correlation commands.




Error Messages

Occasionally, you may come across an error mesghaggou’ve
never seen in Ti-Basic before. These error messageprovided by
Correlation to help you find errors that you mayéaade. This
section of the guide will explain error messages the mistakes that
you should fix inside of your program as a result.

ERR: MISSING APP

You will receive this error if your Ti-83+ is misgj the application
Corelate. To use Correlation, Corelate MUST bgaur calculator.

ERR:NO SUCH FONT

You are attempting to use int( to load a font thasn’t exist. Make
sure that you typed the font name correctly andttiefont is indeed on
your calculator.

ERR: OPTION

Before Asm(pgrmCORELATE, you must have either 10Q1such as
1:Asm(pgrmCORELATE. Also, DO NOT end the line iarpnthesis.




ERR: DOMAIN

Okay, so you've seen this error before. Just nsake that you specify
acceptable values inside of your function. I'm mesimg you of this
error because there are ranges for parameters gginave never
encountered before.

ERR:INT(

int( is the one command that requires a strict &drinyou use
Correlation. If you specify an invalid parametetifoou put quotation
marks at the end, you will receive this error.

ERR:OUT OF RANGE

Every font has a range of characters you can dismang strings. This
range is from your Starting Character Number torynding Character
Number. If you attempt to go outside of this rangmu will receive this
error. Correlation will return an error, for exaepaf you try to use an
“1” for a font that only allows A-Z.

ERR: WHICH FONT?

You will see this error if you are attempting teeds( or e”( to display
text without having selected a font first.




ERR: WRONG SIZE

When you use Ln( to display strings, the charaatesisle of your font
must be 6 pixels wide by 8 pixels high. You mudest another font to
use if the characters do not follow this formatuse e”( instead.

ERR: NOT ALLOWED

You are using a character inside of your string yloa are not allowed
to use to display a custom font. (Refer to th&3+ Character Table)
For example, Select( is not something you can aisksplay a character
from your custom font. This error usually comestirmistyping a
character.

ERR:INVALID FONT

You are using int( to select a program that isrcompiled font.




Special Ln( and e”\(
Display Modes

These are advanced techniques to use when yousiadérthe basic
concepts of Correlation. | do not recommend theskniques for
people using Correlation for the first time. Al$@lso recommend they
only be used when you are making a fresh TI-Baamcegtdsing them
on an already-made TI-Basic game is strongly discaged

Text can be displayed in one of four different way€orrelation:
Clip Mode, Wrap Mode, Word Wrap Mode and Map Modleyou've
done a lot of Ti-Basic programming, you are mdsgtlly familiar with
clip and wrap mode, even though the names are shatawheard of.

In Clip Mode, text will stop displaying once the edge of theesa
Is reached. If you ever used Text( in a Ti-Basagpam, the displayed
text uses clip mode. Use int(*MO to start disphaytext using Clip
Mode.

If text is displayed usin@Vrap Mode, characters will be drawn
until a line is full, after which the characterdlwiontinue onto the next
line on the screen. If you ever used Output(Tn-Basic program, it
normally uses Wrap mode. This is also the defaoltie used for In(
and e”(. To display text using Wrap Mode, incltiae line int(“M1

Word Wrap Mode is a special mode that takes a string and draw
it Word Wrap style—that is, moving text from lin line to create an



easy-to-read paragraph. The game will then paudalow the user to
scroll text up and down until enter or ON is pressé&his allows a user
to create storylines with long text without haviogmake a bunch of
complex calculations. Use int(*M2 to display tessing Word Wrap.
Word Wrap Mode cannot be used on fonts with charadarger than 8
pixels wide; attempting to do so will return an ERFBRONG SIZE.

For Word Wrap mode, you must have ASCII characteindyour
font to allow spaces, and you also must have ASkdracter 91 in your
font (Theta on the Ti-83+ character table). Thatans the starting
character value in your font must be 41 or lesd,yaur ending
character value must be 91 or more.

When displaying a string using Word Wrap, use thBdsic
command “and” in your string to represent a patiss, is, when you
want the user to scroll text and/or press Enter@nd You can use
“and” between sentences to separate text so teatsdr has to press
Enter to view the next section of text. When ystuing contains all the
text you want to display, you must end it with “amaahd the letter theta.

Word Wrap lets a user press the down key up tand€stfor a
single section of text. If the particular sectmfrtext you are displaying
requires the user to press down more than 50 tintlest+s, if your text
takes more than 50 lines—you will receive an emessage when the
user presses the down key for thé' Gtne.

Map Mode is another special mode that is meant for gamels su
as Text-Based RPGs. Normally, you probably useltipieistrings
and/or sub( to display a text-based map that yoldomove around.
However, with Map Mode, you only need one stringntaining the text
you would use to display a map) and a map-widtbh s “30
characters wide.” Take your map data and plaiceyibur string, one




row of data after another so that all the rowsafrymaps are placed
together in one string. Correlation handles tls¢ $o that your map
comes out right without any weird text wrappingcbpping.

If you have these strings for a map with 7 rows:

ABBCADED
EIDLSKWS
GIELDDDD
ISOE

DKE

AO D

A SDFD

Put them together in one string like this:

‘“ABBCADEDEIDLSKWSGIELDDDDISOE DKE AO DA SDFD”

Use int(*M3 to enter Map Mode. Store a value ifiteetaStep to
specify a map width, which cannot be bigger than R8te that the
height of your map does not need to be specified.

For all methods of displaying text, you can speaifiyindow for
text to be displayed in. Any text (or portion ekt) that is drawn
outside the window will not be displayed. Use Hiin for the left-
hand coordinate of your window and ThetaMax forrigat-hand
coordinate of your window. Use TMin for the topyaiur window and
TMax for the bottom of your window.




Here, the map doesn’t draw over the
entire screen in this screenshot. That
way, the status bar on the far right
won't be erased. For this window,
ThetaMin = 0, ThetaMax = 80, TMin
= 0 and TMax = 63.

If you change even one window coordinate or thetlwad a map
(with ThetaStep), even for the first time, you muse int(“FF to tell
Correlation to make the proper adjustments.




Advanced Text
Graphics

These are advanced techniques to use when yousiadérthe basic
concepts of Correlation. | do not recommend theskniques for
people using Correlation for the first time. Al$@lso recommend they
only be used when you are making a fresh TI-Baamcegtdsing them
on an already-made TI-Basic game is strongly discaged

By default, any text that you draw will erase dmyg underneath
it. You have probably seen this when you used @(gnd Text( in
your old Ti-Basic programs. This method of disjmaytext is called
OVERWRITE, because the text erases/overwrites &wey underneath
it.

When you draw text from a font with graphical ders,
however, you might want to have some transpareodkiat you don’t
erase the background. Correlation allows you &ovdext with
transparency whenever you use In( and e”\( .

Suppose you want black pixels in your font to leadh and white
pixels to be transparent. (This is called OR.$t duclude the line
int(“E1 , and all text afterwards will be drawn Wwithis form of
transparency.

int(“E1
In(2,7, “EISFE”)




eN(45,12, Str0)

If you include the line int(“"E2 , your font willdodrawn with an
XOR method. White pixels will be transparent, etk pixels will
INVERT the colors of anything underneath them.

If you include the line int(*E3 , your font will bérawn with an
AND method. White pixels will be drawn normallynhahit’'s the black
pixels that will be transparent.

To switch back to OVERWRITE mode, use int(“EO .
OVERWRITE mode is the default method for drawinxf t&ith
Correlation.

Sometimes you'll have a graphical character in yoat where
you want some parts white, some parts black, sarts pwverted, and
some parts transparent. If you want to do that,ry@ed to use int(“E4 .

This method is called drawing a MASKED font chaeacand the
method is usually used for drawing a graphical ienafpere you want
black, white and transparency all at once. Howgaténere’'s a
graphical character you want to draw MASKED, youédt make
some adjustments to your font. A Masked font otigrarequires a
regular character and a mask to go with it. Sodharacter’'s worth of
bitmap font space is required—the first space tarryregular character,
the other space for its mask.




We want the checkered flag

to be black, white and
transparent. So we need TWO
characters for it.

F

For the first part of your masked font charactaes; part that you
want white or transparent should be colored wilaite] any part that you
want black should be colored black. For the seqmartiof your
character, paint any transparent part black anco#mr part white.
Notice in the example above that in the “mask” jpathe checkered
flag in the font, the transparent area is black ergrything else is white.

Masked text draws slower than other text, so danitse masked
text. Believe me: you don’'t need a lot of maskeapbics for a game.




Font Collections

These are advanced techniques to use when yousiadédrthe basic
concepts of Correlation. | do not recommend thieskniques for
people using Correlation for the first time.

Sooner or later you may plan on making a gamerduatires ten
or more fonts. Using int( to specify the 8-chaegactame of each font
takes a lot of program space, especially when ymario switch back
and forth between fonts.

An alternative method is to create what's callédoat
collection.” Suppose you were to create a Zelda game thQatrezl 15
fonts. What if you gave the 15 fonts these names?

ZELDAFO00, ZELDAFO1, ZELDAFO02, ZELDAFO03, ZELDAFO04 ...
ZELDAF13, ZELDAF14

Notice that these fonts all end in two numbers.ti&oe’s a catchy
way to select a font using much less program sp&taxt by using int(
to specify the full name of the font that endswo ©0s.

int(“ZELDAFO00

After that, you can select any of these 15 fonisguenly the two
digits at the end.

int(“01
int(“13




Note that if you start your program with, for exdeypnt(“03,
Correlation will not know that you are using a faotlection! You must
always start with the full name of the first fontyiour collection, the
font with two Os at the end. You will receive anFERVHICH FONT? if
you use int( with a two-digit number without spgaify the first font in
your collection.

You will also receive an ERR:NO SUCH FONT if yoweuat(
with a two-digit number that does not exist in yéamt collection. In
our example of Zelda, int(“15 would return an error

A font collection can contain up to 100 fonts, exdin 00-99.
These fonts do not need to be the same size ontheidth as each
other.




Animated Text

These are advanced techniques to use when yousiadédrthe basi
concepts of Correlation. | do not recommend titechniquedor
people using Correlation for the first tim

You can design your font so that some of the chara@re
animated. Animation is often used for effects sashvater and blinkin
lights.

In the above screenshot, the clock is animatetaate big han
moves. Notice that there are four drent images of the same clou
four frames used to animate it and make the big hand move wlisek
If we were to take these four images and arrangen tinto a bitmap fo
a Correlation font, it might look like th

]
EXF

X

e
P

In fact, that's just ow you create animated text for Correlatic
You take a series of images that you want to rusuctessiorrotated
over and over again. Then you put them on to@mohether in th



bitmap, in the order you want them to run. Pumch few lines in you
Ti-Basic program, and bam! Correlation does all thenation for you

Animation only works with characters assigned 1-83+
characters from Radian to I-Change( .Once your images are align
from top to bottom in the ordthatyou want them animated, youe
the character thahe FIRST frame of your animation is assigned
Suppose, for example, that the images of the coakation are
assigned to these four characl

Radian Degree  Normal — Sci

Then you would use e”(0,0, “Radian”) to display theck at the
upper-left hand @rner of the scree Your next animation would k
assigned to Eng, since Eng comes four charactensRdidia (Eng
proceedsmmediately after Sc. While Correlation handles ¢
animation for you, it is your responsibility to kmavhich character t
use to display particular animated charac

If you were to use int(“DD at this point, your cloclwd be standin
still, and the big hand wouldn’t move an inch. Davorry, Correlation
knows that the clock should be animated. Evergtymwu use int(*DD
your anination will advance one frame. So by displayingrymap ovel
and over in conjunction with int(*DD, you will sea animated cloc




Lbl AN
e”(0,0, “Radian”)
int(“DD

Goto AN ;Every time you Goto AN, you will see afdifent
image of the clock, as if the clock is moving.

You must use int(*AY to turn animated tiles ondant(“AN to
turn them off. In addition, you will need to t€lbrrelation how many
frames you want your animation to be. Our clockretion took four
frames, but sometimes you may want 2 frames, Ifidsaor even 1
frame (meaning your image doesn’t animate, justise you want to use
ZoomSto, Radian or anything similar to draw a nanveated character
of text). To let Correlation know how many franezsch animation
should take, use det(. Your input will be a lishambers telling
Correlation how many frames each animation tal&gpose that you
have 4 animations: A clock with 4 frames, a runrdog with 3 frames,
a tree that does absolutely nothing (1 frame),atrdffic light with 4
frames.

det({4,3,1,4}) A total of 12 frames, by the way

You have a limit of 64 total frames to use for youBasic
program. There is, however, one exception. Ting kst animation
you create in your bitmap can have up to 99 franssif you use up
the characters assigned from Radian to PxI-Offig, gan use PxI-
Change to draw a 20 character animation if you w@db so.




Advanced Tips, Tricks
and Optimizations

These are advanced techniques to use when yousiadérthe basic
concepts of Correlation. | do not recommend thieskniques for
people using Correlation for the first time. Al$@lso recommend they
only be used when you are making a fresh TI-Baamcegtdsing them
on an already-made TI-Basic game is strongly discaged

* You can specify a negative value for X and Y cooaties with In(
and e”(. Your negative values can be as low @899 This
method will also display text faster than when yaul to use sub(
for strings displayed with the normal Ti-83+ teXote that a
value of 0 in In—and ONLY In—uwill translate to -and a value of
-1 will translate to -2, and so on.

» If you have a library or asm program such as XA\ppVar or
Celtic Ill that you want to use in your Ti-Basicogram, you can
use it in conjunction with Correlation. Howeveouwmust
temporarily switch from Correlation to your othéarary. Use
Int(“CN to turn Correlation off, allowing you to asanother
library. Use ZoomSto to turn Correlation on agae aware that
Correlation does not allow you to use, for examKléy and Celtic
Il with each other.




» If you are creating a mask-able character, you atagasionally
come across a situation where you want parts of gasked
character tanvert pixels underneath when the character is drawn.
To do this, paint black this area in BOTH your naftmwharacter
and its mask.

The outline of the flag, as well as the flag pole,
will now invert any pixels that are underneath
them when the checkered flag is drawn.

« Remember that masked characters require spad®im aqual to
2 characters. The maskn be placed on a spot that you cannot
normally type a character for. Look at the Ti-83karacter table
and observe that you cannot type in the chardtéticomes
immediately after the colon, located at 3E on #i#d. However,
when you are designing your font, if you place sk of your
masked character in that spot, you can use, fanpkag In(0,0,
“."), and your masked character will display witliany issues or
error messages.




&

Assigned to :

There is nothing vou can put in your string fo display
this character, but it works fine as a mask

Assigned to and

The same concept applies to animated text. Theffame of eac
of your animations MUST be placed on a spot thatgan type :
character for, but any following frames cbe placed in spots th
you cannot type characters-

int(“DD is good when you want to display text yorea all at
once. However, int(“DD updates the entire screléyou are
writing a game where only one character is drawar and ove
without erasing the background, it is faster to updatedha
character rather than the entire screen. You sanmi(“EY to tell
Correlation to display a character the momentadlrégavn. Use
int(“EN to turn this of, meaning Correlation will not display
until it encounters the line int(“D.

Occasionally you may have written e-Basic game wheryou
draw a single character of text and have to eta=smstantl so
that it looks like it is movin. For instance, you might have us
Output(1,1, “A”) to dsplay the letter A, pretending that the lette
was a person or something. Then you would have
Output(1,1, “ ") to erase the A before drawthe Asomewher
else. However, if you want, Correlation can daladl erasin for
you. You can draw yur A, then Correlation will erase it wh
you want to move the A somewhere . Just use int(“BY to as
it to do so, as well as int(“BN to stop. Note thd(“EY and
int(“BY can be used in conjunction with each ot




Advanced Error
Messages

ERR: TOO LONG

Word-wrapping only works with text that takes norexthan 50 presses
of the down key to view. You will need to shorigur text—or change
your display window (to show more text at once)-#-i§ larger than
that. Lines are counted as you scroll the textrd@® make sure you
test for an error by scrolling to the bottom of #teng that you
displayed. You only need to check for this ermoc® per string that
uses Word Wrapping.

ERR: NO SPACE

When you use Word Wrap mode, your selected font hmaxge a starting
character value 32 or less. Spaces are usedgdloetelation in
arranging your text into a readable paragraph.

ERR: NO THETA

When you use Word Wrap mode, your selected font hmaxge an
ending character value 91 or more. Theta tellc#beulator to stop
displaying new sections of text.




ERR: BAD WINDOW

ThetaMin and TMin must be strictly less than ThetaNand TMax.
You also cannot specify any negative coordinatesiiese parameters.
These four coordinates cannot extend beyond thedasies of your
screen. Finally, ThetaMin and ThetaMax can beass than 24 apart,
and TMin/TMax can be no less than 24 apart.




Introduction to
Correlific Mode

As you can see, Correlation provides a wide vaiétyptions for
making a fun and detailed game. But what's thegdr? You want
faster games? Ok, you can always use Correlifidé&oCorrelation has
a built-in game engine that you can supply commamdisdata to in
order to make a fast game. However, Correlific Blggla huge topic in
and of its own, so | have provided a separate martigou want to use
Correlific Mode to create even better games, ta§jed look at the
manual, and be aware that you will need some dpAM on your
calculator for the game engine. And | advice yotito use Correlific
Mode unless you want a really fast game, becatiseuah it is easy, it
takes a lot of time and planning to put such a gaogether.




Special Thanks and
List of Testers

SPECIAL THANKS TO THESE PEOPLE FOR MANY DIFFERENT
THINGS, BUT ESPECIALLY THE FOLLOWING (IN NO
PARTICULAR ORDER):

thepenguin77—General parser help, converting BCD to decimal
calc84maniae—Converting BCD to decimal

Sean McLaughlin—Sprite Routines

lambian, calcdude84se—-Guidance on drawing overwritten sprites
Xedall2358, BrandonW, KermM—General parser help

DJ Omnimaga—Countless suggestions and hints that helped make th
a high quality package

Graphmastur—Special hook help, idea for Font Collections
BuckeyeDude—VAT and variable help, general parser help

Deep Thought—Main Programming of the Correlation Font Compiler
Nemo—GUI of the Correlation Font Compiler

Romain Liévin, Tim Singer—Ti-83+ Character Table

Rebma Boss—dea for Word Wrap Mode
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List of Correlation
Commands

COMMAND WHAT IT DOES
1:Asm(pgrmCORELATE Lets you use Correlation withuydi-
Basic Program
0:Asm(pgrmCORELATE Turns off Correlation so thatyo

calculator will run normally

iNnt*MYFONTRT

Tells Correlation to display text usj the
font found in pgrmMYFONTRT. This
command works with any font compiled
as a program with an 8-character name

In(X Position, Y Position,
String)

Displays text using a custom 6x8 font.
This command works identically to
Output(.

e”(Y Position, X Position,

Displays text using a custom font of any

-

a

String) size. This command words identically t
Text(.

int(*DD Updates the screen, displaying all texttt
you drew

int(“RY Turns on the Run Indicator

Int(“RN Turns off the Run Indicator

abs(String, Start Position,
Number Of Characters to
Select

Returns a substring of the string you
specified. This command works
identically to sub(.

int(*“wy Tells Correlation that Ws and Ms are
bigger than other letters in your font
int(“WN Tells Correlation that all letters in your

font are the same side




List of Advanced

Correlation

Commands

—

int(“MO Turn on Clip Mode, so that text
stops displaying once the edge o
the calculator’s screen or window
is reached

int(*“M1 Turns on Wrap Mode, so that text
moves to the next line once the
edge of the calculator’'s screen or
window is reached

int(*M2 Turns on Word Wrap Mode

int(“M3 Turns on Map Mode

int(“FF Tells Correlation that you specifie
a new custom window or a new
map width for drawing text

int(“"EO Draws text using OVERWRITE

int("E1 Draws text using OR

int(“E2 Draws text using XOR

int(“E3 Draws text using AND

int("E4 Draws text using MASKED

int(“00 — 99 Selects a font from a font
collection

int(*“AY Turns on Animated Text

int(“AN Turns off Animated Text

det({Number Of Frames for First
Animation, Number of Frames fol
Second Animation...}

Tells Correlation how many framé
are needed for each animation yc
create

d




int(“CN

Turns Correlation Off, allowing
you to use another asm
library/program such as Xlib,
AppVar or Celtic Il

ZoomSto

Turns Correlation back on after
using another asm program or
library

int(“EY

Tells Correlation to display text
immediately

int(“EN

Tells Correlation to avoid display
any text drawn until it encounters
the line int(“"DD

int(“BY

Tells Correlation to erase a
previously drawn character of tex
when you are ready to draw the
same character again. This mak
it look like your character is
moving.

D

int(“BN

Tells Correlation not to erase any,
text that was drawn




