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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 games are t-based, meaning text is used
graphics. In such games, text can represent rtredes, a persobears,
ducks, even water the programmer wan

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 ammunctuation. It contains no pictures, just t




Wouldn't it be nice if you could replace or edietTI-83+ font?
What if you could change all the text in the famtbi pictures so that
when you use Output( or Text( you get somethikeythis?
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But replacing or editing the Ti-83+ font is handimpossible, so
the next best thing is creating your own font aschgi it in a Ti-Basic
program. And with Correlation, you can do thatbuycan create a font
that uses pictures in place of text. Anything gan do with the Ti-83+
font, you can do with your custom font to creataligul maps, worlds
and game levels.

And best of all, your Ti-Basic program, which usasrelation,
will run faster than a similar Ti-Basic programthlaes not use
Correlation. Hard to believe? You'll definitelge a difference as you
write processor-intensive games that use Correlatio

This guide is meant to give you a sure footingsmg customized
fonts in your Ti-Basic game. So if you're readigrsby looking at the
terms on the next page and making sure that yoaratahd what they
mean. Or, my friend Rebma Boss prepared a videoidlion YouTube
if you are interested: (LINK 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 have a starting charactember of 68 in your
font, you cannot display characters with ASCII s smaller than 68.
If the Ti-83+ font had a starting character numbfe#8, you would not
be able to display the sentence ABC using your d$i8 program.

Ending Character Number: The largest ASCII value allowed by a
Correlation font. If you have an ending characiember of 96 in your
font, you cannot display characters with ASCII wsdarger than 96. If
the Ti-83+ font had an ending character number6ofy®u would not be
able to display any lowercase letters using you8dsic 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
EIEIEIE"EIEIEIEI horizontal blank space between each 0.
In the second line of 0s, there &an®

EI El El El El El EI EI 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 &éasy 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. You will need to use In( to digplhomescreen-style
text with a custom font, and e”( to display anyvehen-screen text with
a custom font. (By specifying only 1 parameten) gan continue to use
In and e” for math.)

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

Now, I'm really sorry for stating the obvious hebeit 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 made:

K = A

It would be nice if you could type in somethinkgli

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

However, youare able to type in Output(1,1, “AAAAAA”). Can
you see where I'm going? Normally, the calculatdl display what
you tell it do display. But with the help of Cadiagon, you can tell the
calculator to display something DIFFERENT from wiat! type! In




this case, you can tell the calculator to dispkeydiamond from your
font every time it reads an A. So In(1,1, “AAAAARNWwould 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 adtang. 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 éanpage 8, let’s
say you assign the bomb to a particular chara¢tereoTi-83+ font—
we’ll refer to this Ti-83+ character as Characte¥ith the bomb
assigned to Characterl, the person in your fontbeilssigned to the
character after Character 1. The diamond in yont Will be assigned
to the characteFwo Characters away from Character 1. As you might
expect, the soda-can will be assigned three clesmatvay 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 w




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 charactengpffont, how will | know
what characters of the Ti-83+ font to use to digfdd HER characters
of my personal font?” The answer is simple: ugetéble | 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 assigtbtinab” in your
font to the number 8. Then Correlation will autdicelly 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.

By the way, be aware that there are some ASCllesabn 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 also need a computehwaiprogram that
can create monochrome bitmaps. For computers pediwith
Microsoft Windows, | highly recommend Microsoft Rai

The first thing you want to consider is how biguypgant 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. (I am calling this font a 6x#f because there’s one
horizontal blank space and one vertical blank spaiceach character.
This technically means each character needs itsspaoe 6 pixels wide
and 8 pixels high) In a 6x8 font, characters armeawvhat detailed, but
you can'’t display a lot of text on the home scre@m the other hand,
the Ti-83+ “Small Text” font has characters tha¢i@age to 3 pixels
wide and 5 pixels high. This means the charaeterdow on detail, but
one can see more text at 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.

A game using 16 x 16 sized characters as a foatvgth no blank

spaces between characters. Notice that only 24ctems—6 across and
4 down—can be displayed at once.

iyl
B o e

A game using the common 6x8 sized homescreen ioatwwith a
horizontal blank space and a vertical blank spat@éden each
character. Notice that it can display 12 characheross and 8
characters down, although the detail is slighthslbecause of smaller
characters. By the way, notice what horizontal aertical blank spaces

do to the checkpoint at the top of the picture-ealds like someone took
a chainsaw to it and cut it into several pieces.
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A 4 x 4 font with no blank spaces between characté&ithough the
detail is almost non-existent and the string sszZarnge, one can display
24 characters across and 16 characters down.

All characters in your font must be the same sizerthermore,
your characters can be no bigger than 16 pixelsl@maixels high.

Once you decide on the font size that you would tikuse, you
will need to decide if you want any horizontal @rtcal spacing



between the characters. As a good rule of thummb will want to have
horizontal and vertical spacing for any text-baskdracters you place
inside of your font, so that your text is easydad. If there are
graphical-based characters inside of your fonta,wil usually want to
avoid having any spacing so that your game lodesdi complete
Image. This is not a hard-and-fast rule, howeust,a suggestion.
Notice on the above image, for example, there’mt@ntional blank
space between the flags and the road because @sntiad world look
nicer and clearer. Similarly, on the image oftheecar track, blank
spaces help us in determining the difference betwiee road block sign
and the car next to it.

In this sample font, all letters of the alphabet separated
by horizontal and vertical white spaces (represkatered lines
in this picture). That way text can easily be add. (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 wortti ohrt, rivers,
signs and roads, you want everything to look sessnle
Remember that at the bottom of page twelve, theckpoint
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, multiplie




by the number of characters you want. Notice ftbensample font that
characters are placed one after the other in mitriine.

When drawing the characters inside of your foathecharacter
requires its own “area” for lack of a better wold.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, ®.=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 hwrtal 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. A charagith a desired
horizontal blank space of 2 should 4 pixels widd.course, a character
6 pixels wide on this particular bitmap will havé©Nhorizontal blank
space.

When taking into account vertical blank spacesstmae rule
applies similarly. Let's say that your font cortsief 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 yotsiwio
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, In(3,4, “prod(not(ifEPart(”) will display
the A, the B, the C, and the car. But what abbetdheckered flag?
You can’t enter a character that will display theckered flag, so you
will never be able to display the checkered flag'this case, you'll
want to force Correlation to assign the checkelagl b the next
available character, the square-root sign. Youdmathis by making
blank the character that Correlation would havégassl to the Ti-Basic
character you can’t type.

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 requiregical 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 bitmap is 8 pixels wide or $eshe width of your
bitmap should be adjusted to &eactly 8 pixels. Otherwise, your
bitmap width must be 16 pixels. Save your bitmsja anonochrome
bitmap and DO NOT COMPRESS IT. Also, since thil go to your
calculator eventuallythe first character of your filename should be a
letter, and the rest should be letters or numbers
ABSEIFILCMWOW.bmp is a valid filename, 3_SL3 _.bmsmot.

That's it! Your font is done! However, you capiit a bitmap
onto your calculator, so read the next chapteeaon how to compiling
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 if your bitmap is niot the same folder as
CorrelationFontCompiler.class, you will need tolime the location of
the file.

For “width of each character,” type in how manyg¢ 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 charaaftyour font to. Then
use the columns and rows to find its hexadecimialeva(For example,




“H” is 48, since it's on column 8 and row 4) Conivihis 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
your program is less than 8 characters, Os willidded at the end of the
program name, since your program name MUST be gxaight
characters long.

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. Sgoy,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 smoothin addition, if there’s a great Text-Based
Ti-Basic game that you want to convert to use atcuns font with
Correlation, it is not hard to do so using the imattions on these next
two pages

If you want to use Correlation, you require twogmnams:
pPpgrmCORELATE and pgrmFONTROUT. pgrmCORELATE must b
stored in RAM, and pgrmFONTROUT must be storechmadrchive. (If
you put it in RAM, Correlation will archive it.) &ur font can be stored
in either 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 ageegal areas where
your program could end, you must have 0:Asm(pgrmEDKRTIE at




each of those spots. The line closes Correlatiainat 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. Useitistruction real( to
select your font. real( must be followed by thgheicharacters of your
font name, NO quotation marks. For example, ifnfount is stored in
pPpgrmTESTFONT, use real(TESTFONT to select that fondisplaying
text. You can use real( at anytime during youigpam 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 Tékcan 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 drawrhwviit( and e”( until you
ask it to. Rather, it prepares it, so that whem e done drawing all
your text and usBispTable (maybe DispGraph instead) to display it,
all text will show up at once. This will greatlyarease the speed of
your program.

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 ifiiéBasic program,
you do not need to redraw it with Correlation.




Special Ln( and e”\(
Technigues

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

» 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+ tedote 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.

o Text with In( and e”( can be displayed in four wagbkp, Wrap,
Word Wrap, and Map.

o In clip mode, text will stop displaying once thegedf the
screen is reached. If you ever used Text( in BaSic
program, that normally uses clip mode.

o If textis displayed using Wrap, characters wdldrawn
until a line is full, after which the characterdiwiontinue
onto the next line. If you ever used Output( ihi-dBasic
program, it normally uses Wrap mode. This is #f&o
default mode used for In( and e”\( .




o Word Wrap is a special mode that takes a stringdaads it
Word Wrap style—that is, moving text from line tod to
create an easy-to-read paragraph. The game weiilphause
and allow the user the scroll text up and downl @mter is
pressed. This allows a user to create storylirte kwhg text
without having to make a bunch of complex calcoladi
The catch is that you must have ASCII characten3@ur
font to allow spaces. That means your startingadtar
value must be 32 or less, and your ending charaatae
must be 32 or more. You also cannot use negasiees for
X and Y in word-wrap mode. X cannot be greatent&dor
In, and (96 — (Character Width * 8)) for e”. Figaktrings
displayed using Word Wrap cannot take up more 8tan
lines.

o Map mode is another special mode that is meargdores
such as Text-Based RPGs. Normally, you probaldygl us
multiple strings and/or sub( to display a text-lohs®p that
you could move around. However, with Map mode, gaoly
need one string (containing the text you wouldtosdisplay
a map) and a map-width, such as “30 characters.ivide
Correlation handles the rest so that your map cauegaght
without any weird text wrapping or clipping. If yavish,
you can also have your map drawn on only part ®fttreen.

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.




» To switch to Clip Mode in Ti-Basic programs, used@n. To
switch to Wrap Mode, use AxesOn. Use LabelOn tibcémio
Word Wrap, and use ExprOn to use Map Mode. NdaeithMap
mode, you will need Xscl to specify a map width jethcannot be
bigger than 255. Also, use Xmin, Xmax, Ymin and asto
specify where on the screen you want drawing of yoap to start
and end. Whether you are using In( or e”(, thaesafor min and
max are in PIXELS. Also, for Xmax and Ymax, théueais the
first pixel where drawing for a row or column STQPS0kK at the
above screenshot, where the map doesn’t coventire screen.
In this case, Xmin = 0, Xmax = 80, Ymin = 0 and Ya64.

 When you are using Wrap Mode, a negative Y valukeoause
off-screen text to wrap as if the text were on snre




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-Baamcegtsing 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 everything uedéh is.

When you draw text from a font with graphical deers,
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”( . Alliyeed to do is add a
fourth parameter.

Suppose you want black pixels in your font to leadh and white
pixels to be transparent. (This is called OR.3t &ald a 4 parameter of
1.

In(2,7, “EISFE”,1)
eN45,12, Stro, 1)




If you add a & parameter of 2, your font will be drawn with an
XOR method. White pixels will be transparent, etk pixels will
INVERT the colors of anything underneath them.

If you add a & parameter of 3, your font will be drawn with an
AND method. White pixels will be drawn normallynahit’'s the black
pixels that will be transparent.

To switch back to OVERWRITE mode, use"aparameter of 0.

Sometimes you'll have a graphical character in yoat where
you want some parts white, some parts black, ancksmarts
transparent. If you want to do just that, you naef] parameter of 4.

e’(32,57, “ACEB”, 4)

This method is called drawing a MASKED font chaeacand is
usually used for drawing a graphical image whene want black, white
and transparency all at once. However, if themegsaphical character
you want to draw MASKED, you have to make some stapents to
your font. A Masked font character requires a lagcharacter and a
mask to go with it. So two character’s worth ahiap font space is
required—the first space for your regular charadtex other space for
its mask.




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

ﬁ We want the checkered flage

For the first part of your masked font charactes; 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” pathe checkered
flag in the font, the transparent area is black ergrything else is white.

Now comes the lengthy part. You need to shufflaesdines in
your font. Start by making your bitmap 8 pixelsl@rpixels according
to the instructions on page ___ in “Designing atFoifihen, starting at
the row where your character begins, you need 8lpixf “regular
character” data followed by 8 pixels of masked dalawed by 8 pixel




of regular character data and so on and so fd\tte that this “magic
number 8” appliegven to fonts larger than 8 pixels.If you do
everything correctly, your character and it's makkuld still take no
more than 2 character’s worth of space.

I This is the finished product of taking your cheader
N EE flag and mixing it with its mask.

H EH N

B EE

I

Since drawing mask-able font characters is a langgss, don’t
abuse them. Believe me: you don’t need a lot afked sprites for a
game.




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

* There are only so many characters available o iH38+ keypad.
With the fact that you might be forced to click meafter menu to
retrieve values such as product( and solve( forestumt
characters, a (Number of Characters coming)soo font
can be hard to work with. A huge font is indeedassary for
some games, but whenever you can, try to have adoats using
characters A-Z (and other easy-to-reach charaasrepposed to
one big font.

» Real(is the only Ti-Basic command that has atsfoicnat in
Correlation. Other than that, if there are optaiizns you like to
use in Ti-Basic programs, you can use those salimiaptions
with Correlation commands.

« The only time that you require & #arameter for Ln( and e”(is
when you need to change the way your font is dysula If your
plan is to display fonts using the same displayhoeétover and




over, you only need specify it with & parameter once, after
which Ln( and e”( will default to it. This will sa program space
and help your program run faster. The followingmhecessary:

Ln(1, 1, Str0O, 3)
Ln(2, 2, Strl, 3)
Ln(3, 3, Str2, 3)

Rather, you need to specify “3” as A garameter only on the
first line, and all three lines will draw with ANDYou also do not
need a # parameter when switching between Ln( and eorag
as you plan to use the same display method for toaitines. Just
be sure to include d4arameter to change to a different display
routine. Remember that when your TI-Basic progsaamts, the
default display routine is OVERWRITE.

 If you have a library such as Xlib or Celtic Illlahyou want to use
for your Ti-Basic program, you can use it in corgtion with
Correlation. However, you must temporarily swifabm
Correlation to your other library. Use CoordOffswitch from
Correlation to another library, and use CoordOmuwe to
Correlation again. Be aware that Correlation dussallow you to
use, for example, Xlib and Celtic Il with each eth

» Correlation uses what'’s callegparser hook Parser hooks
always slow down Ti-Basic programs, even if slightlf you want
to get the greatest amount of speed from your BiB3game,
consider turning Correlation off when you don’t dee use Ln( or
e”( for text for more than 5 lines. You can turor@lation back
on when you need to. To turn Correlation off, 4eemRcl, and




use ZoomsSto to turn it back on. Be aware that Zolnwill turn

off Xlib, Celtic Ill, etc. as well.

If you are creating a mask-able character, you a@asionally
come across a situation where you want parts of gaasked
character tanvert pixels underneath when the character is drawn.
To do this, paint black this area in BOTH your naflmharacter

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.




Error Messages

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

BASIC ERROR MESSAGES

ERR: NO FONTROUT

You will receive this error if your Ti-83+ is misg] pgrmFONTROUT.
To use Correlation, pgrmFONTROUT must be locategaur
calculator.

ERR:NO SUCH FONT

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




ERR:OUT OF RANGE

Every font has a range of characters you can dismang strings. |If
you attempt to go outside of this range, you vatieive this error.
Correlation will return an error, for example, dwytry to use an “!” for
a font that only allows A-Z.

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.

WORD WRAP AND MAP MODE ERROR MESSAGES (FOR
EXPERTS)

ERR: WORD WRAP

You are using X and Y coordinate that are not validWord Wrap
Mode. Make sure that you really wanted Word-Wrapgpiather than a
different mode.

ERR: TOO LONG

Word-wrapping only works with text that takes ublines. You will
need to shorten your text—or display it furthethe left—if it takes

more than 50 lines. Lines are counted as youlstmkext down, so
make sure you test for an error by scrolling tolhb#om of the string




that you displayed. You only need to check fos #mror once 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, and an ending charaahaee 32 or more.

ERR: BAD WINDOW

In map mode, Xmin must be less than Xmax, and Ymist be less
than Ymax. Also, NONE of these values can be megjat-inally,
Xmax cannot be bigger than 96, and Ymin cannotipgdr than 64.




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
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Sean McLaughlin—Sprite Routines

lambian, calcdude84se—-Guidance on drawing overwritten sprites
Xedall12358, BrandonW, KermM—General parser help

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

Graphmastur—Special hook help
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
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