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Chapter 1

HEL Library Documentation

\ersion:
1.7

Related Pages:

* Introduction

* License

e Featured Projects

¢ FAQ - Frequently Asked Questions
e Donate

» Contact

* Installation

* Improving compile time

 Version History
HEL function reference:

« Background Functions
¢ BIOS Functions

» Bitmap Mode Functions
« DMA Functions

« Fade Functions

« Interrupt Functions

* Map Functions
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» Math Functions

* Object Functions

» Object Rotation/Scaling Functions
» Pad Functions

* Palette Functions

» Splash-Screen Functions

* SRAM Functions

« System Control Functions

» Text Functions

* Tile Functions

« Timer Functiongnot completely integrated yet)

« Window Functions
HEL debugfunction reference:

» Debug Functions/Information

— Assertion Checking
* On Assertion
— Debug Message Output
— Program execution breakpoints
— Debug and Release Library mystery
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Chapter 2

HEL Library Module Index

2.1 HEL Library Modules

Here is a list of all modules:

Debug Functions/Information . . . . . . ... .. ... ... ..., 7
Background Functions . . . . .. ... L o 14
TextFunctions . . . . . . . . . 16
Bitmap Mode Functions . . . . . . . . . . ... ... 20
DMAFuUNCLiONS . . . . . . . . e 22
Fade Functions . . . . . . . . . . . . ... e 25
Interrupt Functions . . . . . .. .. L 27
Map Functions . . . . . . . . 31
Math Functions . . . . . . . . . . .. 51
Object Functions . . . . . . . . . . ... 52
Object Rotation/Scaling Functions . . . . . . ... ... ......... 68
Pad Functions . . . . . . . . . ... .. 71
Palette Functions . . . . . . . . . .. .. 74
SRAMFEUNCLIONS . . . . . . . . 84
Splash-Screen Functions . . . . . . . .. ... ... . .. 0. 85
BIOSFunctions . . . . . . . . . . . . . . e 87
System Control Functions . . . . . . . .. .. ... L 89
TileFunctions . . . . . . . . . ... e 20
Timer Functions . . . . . . . . L 96

Window Functions . . . . . . . .. .. 100
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Chapter 3

HEL Library Page Index

3.1 HEL Library Related Pages

Here is a list of all related documentation pages:

Improving compiletime . . . . . . ... ... o 107
Contact . . . . . . . e 108
Donate . . . . . . . . e 109
FAQ - Frequently Asked Questions . . . . . . ... ... ... ...... 110
Installation. . . . . . . ... ... .. 112
Introduction . . . . . ... 113
License . . . . . . e 114
Featured Projects . . . . . . . . . . . . .. ... 115

Version History . . . . . . . ... 121
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Chapter 4

HEL Library Module
Documentation

4.1 Debug Functions/Information

Pages:

Assertion Checking
— On Assertion
« Debug Message Output
< Program execution breakpoints

¢ Debug and Release Library mystery

4.1.0.1 Assertion Checking

TheHEL_ASSERTmechanism evaluates an expression and, when the reBAILSE,
displays an errorscreen and aborts the program execution until you press a specific
button. The error-screen displays several informations where in the source the assertion
failed. This includes:

¢ Filename
e Line

¢ Function

* Expression

« Description
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ZERTIOM FRILED!
FILE: LIFE:
FLURCTIO0H:
EHFR
DESCRIFTIOM:
P FRESS -START- TO IGMORE OR -SELECT- TO RESET
Macro:

HEL_ASSERT (expression, message

)

Parameter:
expression . Expression that evaluates to TRUE or FALSE
message : Message to display when expression is FALSE

The HEL_ASSERTmacro is typ

ically used to identify logic errors during program

development by implementing the expression argument to evaludALSE only
when the program is operating incorrectly.

After debugging is complete, assertion checking can be turned off by undbfilte -

DEBUGGER 'ham/include/myg

#define HAM_DEBUGGER

Example:

In this program th&etHeroState
pointerpHero is NULLandState

typedef struct _THero

{
int State;
}THero;

enum

{
HERO_STATE_JUMP=0,
HERO_STATE_WALK,
HERO_STATE_STAY,

HERO_STATE_ITEMS
IHERO_STATE;

THero gHero;

ba.h”;

function use$EL_ASSERTo test if the passed
is lesser thatlERO_STATE_ITEMS

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



4.1 Debug Functions/Information 9

void SetHeroState(THero *pHero, u32 State);
void main(int argc, char *argv(])
{

/I Initialization and whatever ...

/I Does not raise an error!
SetHeroState(&gHero, HERO_STATE_STAY);

/I Displays an error, because we

/I pass NULL as first parameter!!
SetHeroState(NULL, HERO_STATE_STAY);

void SetHeroState(THero *pHero, u32 State)

HEL_ASSERT(pHero != NULL, "pHero must not be NULL");
HEL_ASSERT(State < HERO_STATE_ITEMS, "State must not be greater than HERO_STATE_ITEMS");

pHero->State = State;

See also:
On Assertion

4.1.0.2 Program execution breakpoints

HEL provides an easy to use mechanism to set program execution breakpoints, which
are automatically turned off when you switch to releasemode. Please note that these
breakpoints are currently only supported by NO$GBA emulator and must be explicit
turned on!

Using such a breakpoint is easy, all you needid._ DEBUG_BRK
Example:

The following example shows how to stop the program execution ukiBY_ -
DEBUG_BRIkacro:

int main()

{
ham_Init();

/I stop program execution!
HEL_DEBUG_BRK;

while(GamelsRunning)

/I some fancy stuff ...

}

return O;

The program execution is stopped after ham_Init and before the while-loop. NO$GBA
halts at this point and displays the assembler sourcecode in its debugger-window where
you then can step through:

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen
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Q3000230 EZ4ACE004 =ub rll,rl1Z,#0x4

Q05000234 E1AQEQOF mow rid,rilh5

OS000Z38 E1ZFFF10 bx rQ

OS00023CAELAQBOOE .brk

Q3000240 EAFFFFFE b #FOx3000Z240 st
Note:

If you use HEL's breakpoint implementation with another emulator than
NOSGBA, it will just leave the corresponsing opcode away, assuming you speci-
fied what emulator you use (sBebug Message Outguand therfore will not halt

at the position where the breakpoint is set.

Requirements:

NO$GBA shareware or professional version. "Source Code BReakpoints" must be
turned on in no$gba Xcept setup.

4.1.0.3 Debug and Release Library mystery

This document is intented to outline the differences betweeddhag andrelease
library of HEL

HEL Library comes in two forms. One for debug purposes, ugisgertion Checking
and one for the final release, which does not incla@SERTand is faster and smaller.

The debug library consumes more memory (ROM/IWRAM/EWRAM) than the
release library and is also slower and bigger in its filesize. The more memory con-
sumtion is archieved because it includes a few variables for reference-counting which
are located in EWRAM € 500byte) and some self-modifing-code which must be in
IWRAM (< 400byte).

While working on a project, it's recommended to use the debug library. This is just
because the debug library includASSERTchecking and so it will display an er-
rormessage when you pass an invalid parameter to one of HEL's func@BERT

calls seem to be a bit overhead for the little GBA, but they help a lot in the development
process and therefore they are implemented in the debug version of HEL.

All ASSERTcalls, Reference-Counter variables as well as Debugging Functions are
removed in the release library. Even a lot of functions get replaced with macros when
you switch to release mode to gain maximum speed. As of version HEL 1.5, this
includes the Object/Window/DMA/System/SpecialFX/etc... modules!

Switch between Debug and Release Library:

Since sooner or later you want to switch between the debug and release library, here is
an explanation how this can be done.

Copy libhel.a as described in thestallationguide into the correct directory. Now,
depending on what version you copied (debug or release) you have to either enable or
disableHAM_DEBUGGHE#®ich is located in mygba.h. The file mygba.h is the header
file of HAMand located into the 'ham/include’ directory in your HAM installation.

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



4.1 Debug Functions/Information 11

Make a stringsearch in this file fddAM_DEBUGGERou should come across this
text:

#define HAM_DEBUGGER 1

That is the default setting! If you want to turn off debugging just comment out this line
as demonstrated below:

/I#tdefine HAM_DEBUGGER 1

HEL is now also forced to use macros for a lot of functions, please see notes in this
context.

When to use the Release Library:

A disadvantage of the debug library is that you don't have the full performance as
mentioned earlier. At some point of time you want to see how your game really runs
on the GBA. This is a good moment to rebuild the project in release mode and then
watch it in all its glory and full speed on hardware. Basically, whenever | think my
game is bugfree and | want to test it on hardware, | rebuild the entire project with the
release library and switch back to the debug version when | continue developing by
using an emulator.

Notes:

Due to the fact that several modules in HEL are almost entirely replaced with macros
in release mode, you can encounter an error that it cannot find a symbol (function) in
the library. This error occurs when you use the release library but you did not remove
the HAM_DEBUGGHEIRfine. In this case HEL still thinks it should use the functions
which are located in the library instead of using the macros.

See also:
Installation

4.1.0.4 Debug Message Output

HEL provides an easy to use mechanism to output formatted debug messages, which
are automatically turned off when you switch to releasemode.

The Debug-Message-System currently supports NO$GBA and VisualBoy Advance.
Activating one or the other is easiely done:
¢ Open 'ham/include/hel.h’
e Search foHEL_DEBUG_MSG_TYPHEshould be located around line 60)
« Define eitheHEL_DEBUG_MSG_TYPE_VBeé VisualBoy Advance Debug-
Messages, ddEL_DEBUG_MSG_TYPE_NOCHA&HNO$GBA support.

HEL_DEBUG_MSG_TYPE_NOCHASIhe default setting when you just installed
HEL

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



12 HEL Library Module Documentation

Example:
The following example shows how to switch to VisualBoy Advance support. Once you
have hel.h infront of you and scrolled a few lines down, you see:

Ii#tdefine HEL_DEBUG_MSG_TYPE_VBA
#define HEL_DEBUG_MSG_TYPE_NOCHASH

As you can see, at this time NO$GBA support is activated. To activate VBA, change it
to:

#define HEL_DEBUG_MSG_TYPE_VBA
Ii#define HEL_DEBUG_MSG_TYPE_NOCHASH
Usage:

To make use of Debug-Messages in your project, all you nekliEls DEBUG_MSG
It does not matter what Debug-System you activated (NO$GBA or VBA), just use
HEL DEBUG_MSG&verything else is done for you automatically!

Macro:

HEL_DEBUG_MSG(txt, args...)

Parameter:

txt : Format-control string
args . Optional arguments

Example:

HEL_DEBUG_MSG("Hello World\n");
HEL_DEBUG_MSG("l am %d years old.\n", 28);

Output:

Hello World
| am 28 years old.

Remarks:

HEL's Debug-Message-System only works, as the name already says, in Debug-Mode.
To switch between Debug and Release-Mode, pleas®ebeg and Release Library
mystery Another important part is to know that VisualBoy Advance Debug-Messages
do not work on hardware! They freeze the GBA! Having Debug-Messages enabled
when using it outside an emulator makes no sense anyway.

Requirements:
NOS$GBA shareware or professional version, freeware version does not support de-
bugmessages! VisualBoy Advance SDL (commandline tool).

See also:
Assertion Checking

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



4.1 Debug Functions/Information 13

4.1.0.5 On Assertion

You can specify a function that gets called before an assertion takes place. This can
be helpful if you want to output your engine stats or whatever, when something went
wrong. Use thénel_DebugSetOnAssert  function for this.

Function:

hel_DebugSetOnAssert(PDebugAssertFunc pFunc)

Parameter:

pFunc : A pointer to the function that should be called before an assertion takes place

Example:

void main(int argc, char *argv(])

{

/I Initialization and whatever ...

/I set function that gets executed before
/I the assertion takes place
hel_DebugSetOnAssert(OnAssert);

/I raise an assertion

ASSERT(0==1, "0 cannot be 1");

void OnAssert(TDebugAssertinfo * pInfo)

/I just write some text to the console
HEL_DEBUG_MSG("OnAssert called");

See also:
Assertion Checking

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



14 HEL Library Module Documentation

4.2 Background Functions

Functions

« void hel_BgSetMosai¢u8 BgNo, u8 Value)
Set BG Mosaic.

+ void hel_BgSetMosaicSiz@i8 HSize, u8 VSize)
Set BG Mosaic Size.

« void hel_BgSetPriqu8 BgNo, u8 Prio)
Set BG Priority.

4.2.1 Function Documentation
4.2.1.1 void hel_BgSetMosaic (uBgNo, u8 Value)

Set BG Mosaic.

The hel_BgSetMosaidunction enables or disables mosaic processing for the back-
ground specified biBgNo.

Parameters:
BgNo Background number you want to set mosaic for

Value TRUEto enable oFFALSEto disable mosaic processing

See also:
hel_BgSetMosaicSize

4.2.1.2 void hel_BgSetMosaicSize (U8Size u8 VSize

Set BG Mosaic Size.

Thehel_BgSetMosaicSiziinction sets the horizontal and vertical mosaic size for the
BG system. The background mosaic size applies to all backgrounds with mosaic en-
abled pel _BgSetMosaic

Parameters:
HSize Horizontal Size of Mosaic (0..15)

VSize Vertical Size of Mosaic (0..15)

See also:
hel_BgSetMosaic

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



4.2 Background Functions 15

4.2.1.3 void hel_BgSetPrio (u8gNo, u8 Prio)

Set BG Priority.

The hel_BgSetPridunction sets the priority of the background specifiedBgNo to
the new value specified Brio .

Parameters:
BgNo Background number

Prio The new priority. Must be between 0..3

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



16 HEL Library Module Documentation

4.3 Text Functions

Functions

« void hel_CustomTextClediT CustomTextInfoxpTextinfo)
Clear the entire custom text background.

« void hel_CustomTextClearRo{ CustomTextInfoxpTextinfo, u32 y)

Clear a row.

« void hel_CustomTextIni{ TCustomTextInfoxpTextinfo, void «xpSrcTiles, ul6
SizeU16, u8 ColMode, u8 PalNo, u8 MapSize, u8 MapRot)

Initialize a custom textdraw system.

« void hel_CustomTextPrinfTCustomTextInfoxpTextinfo, u32 x, u32'y, chap-
Text)

Output a string on a tiles mode GBA screen.
« void hel_CustomTextPrintFn{ CustomTextInfoxpTextinfo, u32 x, u32y, char
*pFmt,...)
Output a formatted string on a tiles mode GBA screen.

« u8hel_CustomTextTyp€l CustomTextinfoxpTextinfo, u32 x, u32 y, u8 Delay,
ulé Wait, chaspText)

Output a string on a tiles mode GBA screen letter by letter.

4.3.1 Function Documentation
4.3.1.1 void hel_CustomTextClear (TCustomTextInfox pTextinfo)

Clear the entire custom text background.

Thehel_CustomTextCledunction clears the entire custom text background using the
space character.

Parameters:
pTextinfo Pointer to TCustomTextInfo structure

Remarks:
If the TextInformation specified bpTextinfo  has no space character set, it will
probably display garbage.

See also:
hel_CustomTextClearRow()

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



4.3 Text Functions 17

4.3.1.2 void hel_CustomTextClearRow (TCustomTextlnfo- pTextinfo, u32y)

Clear a row.

The hel_CustomTextClearRofunction clears the row specified lyywith the space
character.

Parameters:
pTextinfo Pointer to TCustomTextInfo structure

y The row to clear

Remarks:
If the TextInformation specified bpTextinfo  has no space character set, it will
probably display garbage.

See also:
hel_CustomTextClear

4.3.1.3 void hel_CustomTextlnit (TCustomTextInfox pTextinfo, void
pSrcTiles ul6 SizeU16 u8 ColMode u8 PalNo, u8 MapSize u8 MapRol)

Initialize a custom textdraw system.

Parameters:
pTextinfo Pointer to TCustomTextInfo structure

pSrcTiles Pointer to the tile source data
SizeU16 Size of the tiles to be copied into Tile RAM, in number of 16bit chunks

ColMode Color mode of the tile set: 0 = 16colors/16 palettes 1 = 256 colors / 1
palette

PalNo WhenColMode is 0, this parameter specifies the palette-bank (0..15)

MapSize The size of the map (0-3). This depends on the MapRot parameter! See
ham_InitMapEmptySet  for more information

MapRot 0 for normal map, 1 for a rotation map

Note:
The Custom Text-System only works in tilemode!

See also:
hel_CustomTextPrinhel _CustomTextType

4.3.1.4 void hel_CustomTextPrint (TCustomTextInfox pTextinfo, u32x, u32y,
char x pTexi)
Output a string on a tiles mode GBA screen.

The hel_CustomTextPrinfunction outputs a string to the GBA display, it does not
support formatting.

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



18 HEL Library Module Documentation

Parameters:
pTextinfo Pointer to TCustomTextInfo structure

x X character number the string should start on
y Y character number the string should start on
pText The string to output

Note:
This function is faster thahel CustomTextPrintFmt

See also:
hel_CustomTextlInjthel _CustomTextPrintFmhel _CustomTextType

4.3.1.5 void hel_CustomTextPrintFmt (TCustomTextInfox pTextinfo, u32x,
u32y, char « pFmt, ...)

Output a formatted string on a tiles mode GBA screen.

Thehel_CustomTextPrintFnitinction outputs a formatted string to the GBA display.

Parameters:
pTextinfo Pointer to TCustomTextInfo structure

X X character number the string should start on
y Y character number the string should start on
pFmt The Format string (see "printf" documentation in your local C tutorial)

Note:
This function is slower thahel _CustomTextPrint

See also:
hel_CustomTextlInjthel_CustomTextPrintFmhel_CustomTextType

4.3.1.6 u8 hel_CustomTextType (TCustomTextInfa pTextinfo, u32x, u32y, u8
Delay, ul6Wait, char x pTex)

Output a string on a tiles mode GBA screen letter by letter.

Thehel_CustomTextTyp&unction outputs a string to the GBA display letter by letter,
like a typing machine.

Parameters:
pTextinfo Pointer to TCustomTextInfo structure

X X character number the string should start on
y Y character number the string should start on

Delay The Delay of typing. When calling this function once per VBL, it’s usually
specified in frames.

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



4.3 Text Functions 19

Wait The "time" to Wait after the entire text has been drawn. When calling this
function once per VBL, it's usually specified in frames.

pText The string to output

Note:
This function does not support formatting.

Returns:
ReturnsTRUEwhen the entire text has been typed and the spedffiad value
has been reached, otherwiS&LSE

See also:
hel_CustomTextlnjthel _CustomTextPrintFmhel _CustomTextType

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen
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4.4 Bitmap Mode Functions

Functions

void hel_BmpCleaful6 Color)

Clear screen/backbuffer in mode 3, 4 or 5.

ul6x* hel_BmpGetBackBuffefvoid)

Get a pointer to the backbuffer in mode 4 or 5.

void hel_BmpLoadconst void«pSrc)
Load a graphic into VideoRAM.

« void hel_BmpLoadUnComjconst void«pSrc, u32 CompressionType)

Load a compressed graphic into VideoRAM.

4.4.1 Function Documentation
4.4.1.1 void hel_BmpClear (uléColor)

Clear screen/backbuffer in mode 3, 4 or 5.

Parameters:
Color The Palettelndex in mode4, the Colorvalue in mode 3 and 5

This function clears the screen with the specified color in mode 3, and clears the back-
buffer in mode 4 and 5.

Note:

In mode 3 and 5, use RGB macro to generate a 15bit BGR colorvalue. This macro
can be found in HAM header mygba.h.

4.4.1.2 ul6é hel BmpGetBackBuffer (void)

Get a pointer to the backbuffer in mode 4 or 5.

Returns:
Thehel_BmpGetBackBuffefunction returns a pointer to the current backbuffer

Note:
Only mode 4 and 5 have a backbuffer.

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



4.4 Bitmap Mode Functions 21

4.4.1.3 void hel_BmpLoad (const voic pSrc)

Load a graphic into VideoRAM.

Parameters:
pSrc Pointer to source graphic data.

Note:
The graphic data has to be in the following format:

* Mode 3 : 243160 pixels, 15bit BGR
* Mode 4 : 246160 pixels, 8 bit
» Mode 5: 163120 pixels, 15bit BGR

See also:
hel_BmpLoadUnComp

4.4.1.4 void hel_BmpLoadUnComp (const void pSrc u32 CompressionType
Load a compressed graphic into VideoRAM.

Parameters:
pSrc Pointer to compressed source graphic data.

CompressionTypé€lype of Compression the graphic data uses. This can be one of
the COMPRESSION_TYPE predefined values.

Note:
The graphic data has to be in the following format:

* Mode 3 : 243160 pixels, 15bit BGR
* Mode 4 : 246160 pixels, 8 bit
* Mode 5 : 16@120 pixels, 15bit BGR

See also:
hel_BmpLoadhel_SwiUnComp

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen
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4.5 DMA Functions

Description.

Functions

+ void hel_DmaCopy1§void xpDest, const voigpSrc, u32 Sizeln16BitWords)
Copy memory using DMA Channel 3 in 16BIT mode.

void hel_DmaCopy32void «pDest, const voidpSrc, u32 Sizeln32BitWords)
Copy memory using DMA Channel 3 in 32BIT mode.

void hel_DmaSet1§void «pDest, ul6 SrcValue, u32 Sizeln16BitWords)

Fills a block of memory with a specified value using Channel 3 in 16BIT mode.

void hel_DmaSet32void xpDest, u32 SrcValue, u32 Sizeln32BitWords)
Fills a block of memory with a specified value using Channel 3 in 32BIT mode.

void hel_DmaSet&void «pDest, u8 SrcValue, u32 SizelnBytes)
Fills a block of memory with a specified value using DMA Channel 3.

void hel_DmaZeroMemoryvoid xpDest, u32 SizelnBytes)
Fills a block of memory with zeros using DMA Channel 3.

4.5.1 Detailed Description

Description.

DMA (Direct Memory Access) Transfers can be used to copy a block of memory from
one location to another and/or to fill a block of memory with a given valD&IA
Functionsfrom this module all use DMA Channel 3!

45.2 Function Documentation

4.5.2.1 void hel_DmaCopy16 (void pDest const void * pSr¢ u32
Sizeln16BitWord$

Copy memory using DMA Channel 3 in 16BIT mode.

Thehel_DmaCopyl6éunction copies a block of memory from one location to another
using DMA Channel 3 in 16BIT mode.

Parameters:
pDest Pointer to copy destination

pSrc Pointer to block to copy
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4.5 DMA Functions 23

Sizeln16BitWords,: Size 16BIT Words of block to copy

See also:
hel_DmaCopy32

4.5.2.2 void hel_DmaCopy32 (voic pDest const void* pSrg u32
Sizeln32BitWord3}
Copy memory using DMA Channel 3 in 32BIT mode.

Thehel_DmaCopy32unction copies a block of memory from one location to another
using DMA Channel 3 in 32BIT mode.

Parameters:
pDest Pointer to copy destination

pSrc Pointer to block to copy
Sizeln32BitWords,: Size 32BIT Words of block to copy

See also:
hel_DmaCopyl6

4.5.2.3 void hel_DmaSet16 (void pDest ul6 SrcValug u32 Sizeln16BitWord$

Fills a block of memory with a specified value using Channel 3 in 16BIT mode.
Thehel_DmaSetl€unction fills a block of memory with a specified value using DMA
Channel 3 in 16bit mode.

Parameters:
pDest Pointer to block to fill

SrcValue The 16bit value with which to fill
Sizeln16BitWordsSize in 16bit words of block to fill

Note:
The destination address specifieddiyest must be multiply 2.

See also:
hel_DmasSetBhel_DmaSet32

4.5.2.4 void hel_DmaSet32 (void pDest u32 SrcValug u32 Sizeln32BitWord}

Fills a block of memory with a specified value using Channel 3 in 32BIT mode.

Thehel_DmaSet32unction fills a block of memory with a specified value using DMA
Channel 3 in 32bit mode.
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Parameters:
pDest Pointer to block to fill

SrcValue The 32bit value with which to fill
Sizeln32BitWordsSize in 32bit words of block to fill

Note:
The destination address specifieddiyest must be multiply 4.

See also:
hel_DmaSetghel_DmaSetl6

4.5.2.5 void hel_DmaSet8 (voi¢ pDest u8 SrcValug u32 SizelnByte$

Fills a block of memory with a specified value using DMA Channel 3.

Thehel_DmaSet8unction fills a block of memory with a specified value using DMA
Channel 3.

Parameters:
pDest Pointer to block to fill

SrcValue The byte value with which to fill
SizelnBytesSize in bytes of block to fill

Note:
hel_DmaSet&ises partially DMA Channel 3 in 16Bit mode

See also:
hel_DmaSetlthel DmaSet32

4.5.2.6 void hel_DmaZeroMemory (void« pDest u32 SizelnByte}

Fills a block of memory with zeros using DMA Channel 3.

The hel_DmaZeroMemoryunction fills a block of memory with zeros using DMA
Channel 3.

Parameters:
pDest Pointer to block to fill with zeros

SizelnBytesSize in bytes of block to fill with zeros

Note:
hel_DmaZeroMemoruses partially DMA Channel 3 in 16Bit mode.

See also:
hel_DmaSetghel_DmaSetlghel DmaSet32
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4.6 Fade Functions

Functions

« TFadelnfohel Fadelni{void xpPalette, u8 PalMode, u8 ColMode, u8 PalNo)

Init a palette fader.

< u8hel_FadePalettfl FadelnfoxpFadelnfo, s32 AmountPerCall)

Reset a palette fader structure.

« void hel_FadeReséTFadelnfoxpFadelnfo)
Reset a palette fader structure.

4.6.1 Function Documentation

4.6.1.1 TFadelnfo hel_Fadelnit (void« pPalette u8 PalMode u8 ColMode u8
PalNo)

Init a palette fader.

The hel_Fadelnitfunction initializes a TFadelnfo structure, what you need for later
usage with other fading-functions.

Parameters:
pPalette A pointer to the palette (array) which you want to use to fade either in or

out.
PalMode The palette mode. O=background palette, 1=object palette. You can also
use one of these defines:
« FADE_PALETTE_BG
 FADE_PALETTE_OBJ
ColMode Color mode. 0=16 colors, 1=256 colors. You can also use one of these
defines:
 FADE_COLORS_16
« FADE_COLORS_256
PalNo If you want to fade a 16 color palette, you have to select the palette bank

using this parameter. Must between 0..15! If you want to fade a 256 color
palette, just set it to O.

Returns:
An initialized TFadelnfo structure

See also:
hel_FadePalettdnel FadeReset
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4.6.1.2 u8 hel FadePalette (TFadelnfe pFadelnfo, s32AmountPerCal)

Reset a palette fader structure.

The hel_FadePaletttunction fades a palette, depending on the information hold by
pFadelnfo , eitherin or out.

Parameters:
pFadelnfo Pointer to an initialized TFadelnfo structure

AmountPerCall The amount you want to fade the palette. A value of 8 equals to
one pixel per go. Use positive values to fade the palette in and negative to
fade it out.

Returns:
Returngrue when it completely faded in or out, otherwidse

See also:
hel_Fadelnithel_FadeReset

4.6.1.3 void hel_FadeReset (TFadelnfe pFadelnfo)

Reset a palette fader structure.

Thehel_FadeResdtinction resets the palette-fader specifieddbadelnfo , so you
can use it again after it's completely faded in or out.

Parameters:
pFadelnfo Pointer to an initialized TFadelnfo structure

See also:
hel_Fadelnithel_FadePalette
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4.7 Interrupt Functions

Functions

» u32hel_IntrGetTypgvoid xInterruptProc)
Get type of a started interrupt function.

u8 hel_IntrisEnablequ32 InterruptType)

Check if an interrupt is enabled or disabled.

L]

void hel_IntrStartHandlefu32 InterruptType, voiépinterruptHandler)
Start an interrupt.

void hel_IntrStopAll(void)
Stop all interrupts.

void hel_IntrStopHandletu32 InterruptType)

Stop an interrupt.

4.7.1 Function Documentation
4.7.1.1 u32 hel_IntrGetType (void« InterruptProc)
Get type of a started interrupt function.

Parameters:
InterruptProc Pointer to the interrupt function to get the type from.

Returns:
On success, thieel_IntrGetTypeaeturns one of these constants:

« INT_TYPE_VBL
« INT_TYPE_HBL
« INT_TYPE_VCNT
« INT_TYPE_TIMO
« INT_TYPE_TIM1
« INT_TYPE_TIM2
« INT_TYPE_TIM3
« INT_TYPE_SIO

« INT_TYPE_DMAO
« INT_TYPE_DMAL1
« INT_TYPE_DMA2
« INT_TYPE_DMA3
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¢ INT_TYPE_KEY
¢ INT_TYPE_CART
When the function fails it return@xffff

4.7.1.2 u8 hel_IntriIsEnabled (u32nterruptType)

Check if an interrupt is enabled or disabled.

Use this function to check if the interrupt specified IbyerruptType is whether
enabled or disabled.

Parameters:
InterruptType Interrupt-Type you want to check. This can be one of the follow-

ing:
« INT_TYPE_VBL
« INT_TYPE_HBL
* INT_TYPE_VCNT
* INT_TYPE_TIMO
« INT_TYPE_TIM1
« INT_TYPE_TIM2
« INT_TYPE_TIM3
« INT_TYPE_SIO
* INT_TYPE_DMAO
* INT_TYPE_DMA1
* INT_TYPE_DMA2
« INT_TYPE_DMA3
* INT_TYPE_KEY
* INT_TYPE_CART

Returns:
This function return§ RUEwhen the interrupt specified bgterruptType is
enabled, otherwise it returALSE

4.7.1.3 void hel_IntrStartHandler (u32InterruptType, void x pInterruptHandler)

Start an interrupt.

Thehel_IntrStartHandlefunction starts the interrupt specified nterruptType

Parameters:
InterruptType The Interrupt-Type you want to start. This can be one of the fol-
lowing:
* INT_TYPE_VBL
* INT_TYPE_HBL
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« INT_TYPE_VCNT
« INT_TYPE_TIMO
« INT_TYPE_TIM1
« INT_TYPE_TIM2
« INT_TYPE_TIM3
« INT_TYPE_SIO

« INT_TYPE_DMAO
« INT_TYPE_DMA1
« INT_TYPE_DMA2
« INT_TYPE_DMA3
« INT_TYPE_KEY
« INT_TYPE_CART

pinterruptHandler An Interrupt-Handler function, it is triggered when an inter-
rupt with InterruptType occurs.

See also:
hel_IntrStopHandler

4.7.1.4 void hel_IntrStopAll (void)

Stop all interrupts.

This function stops all enabled/started interrupts.

See also:
hel_IntrStopHandler

4.7.1.5 void hel_IntrStopHandler (u32InterruptType)

Stop an interrupt.

Thehel_IntrStopHandlefunction stops the interrupt specified yterruptType

Parameters:
InterruptType The Interrupt-Type you want to stop. This can be one of the fol-
lowing:
« INT_TYPE_VBL
* INT_TYPE_HBL
* INT_TYPE_VCNT
* INT_TYPE_TIMO
* INT_TYPE_TIM1
* INT_TYPE_TIM2
o INT_TYPE_TIM3
* INT_TYPE_SIO
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« INT_TYPE_DMAO
« INT_TYPE_DMA1
« INT_TYPE_DMA2
« INT_TYPE_DMA3
« INT_TYPE_KEY

« INT_TYPE_CART

See also:
hel_IntrStartHandler
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4.8 Map Functions

Description.

Functions

¢ u32 hel_MapBatchScrollIBy(TMapScrollinfo xpMaplinfos, s32 DeltaX, s32
Deltay, int Count)

Scroll multiply layers at the same time.

* u8 hel_MapBatchScrollByEXTMapScrollinfo xpMapinfos, s32 DeltaX, s32
DeltaY, int Count, u32 PrimaryLayer)

Scroll multiply layers at the same time.

« void hel_MapDelnit(TMapScrollinfoxpMaplInfo)
De-Initialize a map.

« void x hel_MapGetCustomDaf@MapScrollinfoxpMapinfo)

Get custom data.

* TPoint32hel_MapGetPositio(TMapScrollinfoxpMapinfo)

Get the current map position in tiles.

* TPoint32hel_MapGetPositionInPix€l MapScrollinfoxpMaplnfo)

Get the current map position in pixel.

¢ TPoint32 hel_MapGetPositionInPixelFrorfiTMapScrollinfo xpMapinfo, u32
TileX, u32 TileY)

Get position of a tile.

* u8hel_MapGetScrollFlagér MapScrollinfoxpMapinfo)
Get Scrollflags.

¢ ul6hel_MapGetTileA{TMapScrollinfoxpMaplinfo, u32 ScreenX, u32 Screen-
Y)

Get a maptile.

 void * hel_MapGetTilePtrA{(TMapScrollinfo xpMaplinfo, u32 ScreenX, u32
ScreenY)

Get a pointer to a maptile.

« TMapScrollinfohel_Maplnit(u8 BgNo, ul6 TilesX, ul6 TilesY, u8 Rotation,
void xpMapData)

Initialize a map.
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TMapScrollinfohel_MaplnitEx(u8 BgNo, ul6 TilesX, ul6 TilesY, u8 Rotation,
u8 MapSize, voidpMapData)

Initialize a map.

TMapScrollinfohel_MaplnitVirtual(u16 TilesX, ul6 TilesY, u8 DataTypeSize,
void xpMapData)

Initialize a VirtualMap.

u8hel_MaplsBoundsCheckEnablétMapScrollinfoxpMapinfo)
Check if a map uses boundschecking.

u8 hel_MaplsParallaxEnablddMapScrollinfoxpMapinfo)
Check if parallax is enabled.

void hel_MapJumpTg¢TMapScrollinfoxpMaplinfo, u32 JumpToFlag)
Jump to a border of the map.

void hel_MapRedrawTMapScrollinfoxpMaplinfo)

Redraw the map.

u8 hel_MapScrollByTMapScrollinfoxpMaplinfo, s32 DeltaX, s32 DeltaY)
Scroll the map.

u8 hel_MapScrollTo(TMapScrollinfo xpMaplinfo, TMapCamScrollinfoxp-
MapCaminfo, u32 SpeedX, u32 SpeedY)

Scroll map to a specific position automatically.

void hel_MapSetBoundsChe¢kMapScrollinfoxpMaplinfo, u8 Value)
Setup map bounds checking.

void hel_MapSetCallbackéTMapScrollinfo xpMapinfo, PMapNotifyFunc p-
OnTopRowChanged, PMapNotifyFunc pOnLeftColumnChanged)

Setup map notify-callbacks.

void hel_MapSetCustomDatérMapScrollinfo xpMaplinfo, void xpCustom-
Data)

Set custom data.

void hel_MapSetDynamicTileReloadid@MapScrollinfoxpMapinfo, u32 En-
able)

Enable/Disable dynamic tile reloading.

void hel_MapSetParallair MapScrollinfoxpMapinfo, u8 Value)
Enable or disable Parallax support.

void hel_MapSetParallaxRatiérMapScrollinfo xpMapinfo, FIXED RatioX,
FIXED RatioY)
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Set parallax X/Y ratio.

« void hel_MapSetPositiofifMapScrollinfoxpMaplinfo, u32 X, u32Y)
Set map position in tiles.

« void hel_MapSetPositionInPixéT MapScrollinfoxpMaplinfo, u32 X, u32Y)
Set map position in pixels.

 void hel_MapSetScrollFlag@ MapScrollinfoxpMaplinfo, u32 Flags)
Set Scrollflags.

« void hel_MapTransmitPositio(lTMapScrollinfoxpMaplnfo)
Transmit position to hardware.

4.8.1 Detailed Description

Description.

HEL's map-system implementation supports large maps. The map-drawer only updates
dirty regions, instead of always redrawing the whole map!

The map-drawer is faster than the original HAM map functions. It uses LookUpTables
whereever possible to gain maximum speed.

It can be combined with HELSile Functionsto dynamically reload tiles which gives
you the possibility to create more extended levels.

It supports parallax scrolling using fixed point math.

It supports Virtual Maps. A Virtual Map in HEL's sense is an invisble datalayer, which
can be used as a collision or event map. There is no limit in creating Virtual Map’s!

4.8.2 Function Documentation

4.8.2.1 u32 hel_MapBatchScrollBy (TMapScrollinfox pMaplnfos, s32DeltaX,
s32DeltaY, int Count)

Scroll multiply layers at the same time.

Parameters:
pMaplnfos Pointer to an array of initialized TMapScrollinfo structures

DeltaX Amount in pixel to scroll on x axis
DeltaY Amount in pixel to scroll on y axis
Count The amount off MapScrollinfo elements irpMaplinfo

Returns:
FALSEwhen unable to scroll any layers. Otherwise it returns a flag list with these
values:
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L]

1st BG in Maplnfos Array Result:

— BITO - Scrolled at least one pixel on X axis.
— BIT1 - Scrolled at least one pixel on Y axis.

2nd BG in Maplinfos Array Result:

— BIT2 - Scrolled at least one pixel on X axis.
— BIT3 - Scrolled at least one pixel on Y axis.

3rd BG in Maplinfos Array Result:

— BIT4 - Scrolled at least one pixel on X axis.
— BIT5 - Scrolled at least one pixel on Y axis.

4th BG in Maplnfos Array Result:

— BIT6 - Scrolled at least one pixel on X axis.
— BIT7 - Scrolled at least one pixel on Y axis.

L]

/I Flags is our flag list result, BgNo is the Background you want to check

/I and Axis is either O for X, or 1 for Y.

/I This assumes you are storing the Mapinfos in numerical order in the Mapinfos array (0-3)
/I If you are not just store the result and AND it against the proper bit as shown above.

/I Example: ScrollResult & BIT4 <-- X Axis of 3rd BG stored in Maplnfos array.

#define CheckBGScroll(_Flags, _BgNo, _Axis)(_Flags) & (1 << (((_BgNO) << 1) + (_Axis)))

TMapScrollinfo Maplinfos[2];
Maplinfos[0] = hel_Maplnit(0, 4096, 32, FALSE, LayerO_Map);
Maplnfos[1] = hel_Maplnit(1, 4096, 32, FALSE, Layerl_Map);
while(GameLoopActive)
if(NewFrame)
if(UserPressedRight)

/I Scroll one pixel to the right
u32 ScrollResult = hel_MapBatchScrollBy(&Maplnfos, 1, 0, 2);

/I Check to see if background O X axis scrolled
if(CheckBGScroll(ScrollResult, 0, 0))

HEL_DEBUG_MSG("BGO scrolled on X.");
}

/I Check to see if background 1 X axis scrolled
if(CheckBGScroll(ScrollResult, 1, 0))

HEL_DEBUG_MSG("BG1 scrolled on X.");
}

/I Check to see if BGO OR BG1 Y axis scrolled
if(CheckBGScroll(ScrollResult, 0, 1) || CheckBGScroll(ScrollResult, 1, 1))

HEL_DEBUG_MSG("BGO or BG1 scrolled on Y.");

}
}
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See also:
hel_MapScrollBy

4.8.2.2 u8 hel_MapBatchScrollIByEx (TMapScrollinfox pMaplnfos, s32DeltaX,
s32DeltaY, int Count, u32 PrimaryLayer)

Scroll multiply layers at the same time.

Parameters:
pMaplinfos Pointer to an array of initialized TMapScrollinfo structures

DeltaX Amount in pixel to scroll on x axis
DeltaY Amount in pixel to scroll on y axis
Count The count of TMapScrollinfo elements, passediapinfo

PrimaryLayer : PrimaryLayer represents the layer-index, pMaplinfos
where you want to get the return value from. The return value is the same as
in hel_MapScrollBy

Please reatlel_MapScrollBy

See also:
hel_MapBatchScrollByhel_MapScrollBy

4.8.2.3 void hel_MapDelnit (TMapScrollinfo « pMapInfo)

De-Initialize a map.

Parameters:
pMaplinfo Pointer to an initialized TMapScrollinfo structure

This function deinitializes a TMapScrollinfo structure as well as the mapset in VRAM.

TMapScrollinfo Maplinfo;
Maplinfo = hel_Maplnit(0, 4096, 32, FALSE, LayerO_Map);
/I Lots of stuff here ...
hel_MapDelnit(&Maplnfo);

See also:
hel_Mapinit
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4.8.2.4 void hel_MapGetCustomData (TMapScrollinfo x pMaplInfo)
Get custom data.

Parameters:
pMaplinfo Pointer to an initialized TMapScrollinfo structure

Returns:
Returns the custom data what you previously assigned to the structure specified by
pMaplinfo

See also:
hel_MapSetCustomData

4.8.2.5 TPoint32 hel_MapGetPosition (TMapScrollinfox pMaplnfo)

Get the current map position in tiles.

Parameters:
pMaplinfo Pointer to an initialized MapScrollinfo structure

Returns:
Returns the X/Y Coordinates in tiles, as TPoint32 structure

TMapScrollinfo Mapinfo;
TPoint32 Pt={0,0};

Maplinfo = hel_Maplnit(0, 4096, 32, FALSE, Layer0_Map);
hel_MapSetPosition(&MaplInfo, 512, 0);

Pt = hel_MapGetPosition(&MaplInfo);
HEL_DEBUG_MSG("Position in tiles X: %d \n", Pt.X);
HEL_DEBUG_MSG("Position in tiles Y: %d \n", Pt.Y);

See also:
hel_MapGetPositionInPixel

4.8.2.6 TPoint32 hel_MapGetPositionInPixel (TMapScrollinfox pMaplInfo)

Get the current map position in pixel.

Parameters:
pMaplinfo Pointer to an initialized MapScrollinfo structure

Returns:
Returns the X/Y Coordinates in pixels, as TPoint32 structure

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



4.8 Map Functions 37

TMapScrollinfo Maplnfo;
TPoint32 Pt={0,0};

Maplinfo = hel_Maplnit(0, 4096, 32, FALSE, LayerO_Map);
hel_MapSetPosition(&Maplinfo, 512, 0);

Pt = hel_MapGetPositionInPixel(&MapInfo);
HEL_DEBUG_MSG("Position in pixels X: %d \n", Pt.X);
HEL_DEBUG_MSG("Position in pixels Y: %d \n", Pt.Y);

See also:
hel_MapGetPosition

4.8.2.7 TPoint32 hel_MapGetPositionInPixelFrom (TMapScrollinfox
pMaplnfo, u32TileX, u32TileY)

Get position of a tile.

Parameters:
pMapinfo Pointer to an initialized TMapScrollinfo structure
TileX The horizontal index of the tile you want to get the position from
TileY The vertical index of the tile you want to get the position from

Returns:
Returns the position in pixels of the tile in question.

Note:
Imagine the following scenario. You have a layer whose (top/left) position is
xy=0,0. Now you want to get the position of the tile at xy=2,3. The result value
will be xy=16,24 (28,3«8). Now lets say you scroll the layer by 2 pixels on x and
6 pixels ony. The result value in this case is xy=14,183¢2,3«8-6). This only
works with tiles whose tilesize is«8 pixels.

TPoint32 Pt = hel_MapGetPositionInPixelFrom(&g_Mapinfo, 2, 3);

See also:
hel_MapGetPositiorhel_MapGetPositionInPixel

4.8.2.8 u8 hel_MapGetScrollFlags (TMapScrollinfox pMapinfo)

Get Scrollflags.

Parameters:
pMaplinfo Pointer to an initialized TMapScrollinfo structure

Returns:
Returns the scrollflags used by the mapsystem specifiggMapinfo . Please
seehel_MapSetScrollFlagir a listing of existing flags.

See also:
hel_MapSetScrollFlags
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4.8.2.9 ul6 hel_MapGetTileAt (TMapScrollinfox pMaplinfo, u32 ScreenX u32
ScreenY

Get a maptile.

Parameters:
pMaplinfo Pointer to an initialized TMapScrollinfo structure

ScreenX The horizontal screen-coordinate in pixels from where you want the tile
from

ScreenY The vertical screen-coordinate in pixels from where you want the tile
from

Returns:
Returns the maptile requested.

Note:
This function does not support VirtualMaps, usd MapGetTilePtrAfor Virtual-
Maps!

ul6 Index = hel_MapGetTileAt(&g_Mapinfo, 98, 56);

See also:
hel_MapGetTilePtrAt

4.8.2.10 voidc hel_MapGetTilePtrAt (TMapScrollinfo * pMaplnfo, u32
ScreenX u32Screeny

Get a pointer to a maptile.

Parameters:
pMaplinfo Pointer to an initialized TMapScrollinfo structure
ScreenX The horizontal screen-coordinate in pixels from where you want the tile
from

ScreenY The vertical screen-coordinate in pixels from where you want the tile
from

Returns:
Returns a pointer to the requested maptile.

Note:
You have to cast the pointer to the correct type. For normal maps it is usually an
ul6, while rotation maps use u8 instead. If you specified a VirtualMap, cast it to
the type your VirtualMap items use.

ulé Index = *(ul6 *)hel_MapGetTilePtrAt(&g_Maplinfo, 98, 56);

See also:
hel_MapGetTileAt
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4.8.2.11 TMapScrollinfo hel_Maplnit (u8 BgNo, ul6 TilesX, ul6 TilesY, u8
Rotation void x pMapDatg

Initialize a map.

Parameters:
BgNo Background you want to initialize the map for

TilesX Map-width in tiles

TilesY Map-height in tiles

Rotation Indicates the map as a rotation map. CaiB&JEor FALSE
pMapData Pointer to map data

Returns:

A TMapScrollinfo structure. This structure is used by almost every hel_-
«Mapx function.

This function returns an initialized TMapScrollinfo structure, what is used by most of
the HEL map functions. The hardware map-size is set to 32x32 tiles.

TMapScrollinfo Maplnfo;

Maplinfo = hel_Maplnit(0, /I BgNo
4096, /I Map-width in tiles
32, /I Map-height in tiles
FALSE, /I Is it a rotation map?

Layer0_Map); // Pointer to map-data

See also:
hel_MaplInitEx hel_MapDelnit

4.8.2.12 TMapScrollinfo hel_MaplInitEx (u8 BgNo, ul6 TilesX, ul6TilesY, u8
Rotation u8 MapSize void x pMapDatg)

Initialize a map.

Parameters:
BgNo Background you want to initialize the map for

TilesX Map-width in tiles
TilesY Map-height in tiles
Rotation Indicates the map as a rotation map. Can be TRUE or FALSE

MapSize Specifies the hardware map size. See below for a list with available
values.

pMapData Pointer to map data

Returns:
A TMapScrollinfo structure. This structure is used by all hel_Md#pnctions.
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This function returns an initialize@MapScrollinfo structure, which is used by
most of the hel map functions. The hardware map is set to 32x32 tiles.

TheMapSize parameter can be one of the following constants, depending on whether
it is a rotation map or not:

For a normal map use one of these:

« MAP_SIZE_32X32
« MAP_SIZE_64X32
- MAP_SIZE_32X64
« MAP_SIZE_64X64

For a rotation map use one of these:

« MAP_SIZE_ROT_16X16
« MAP_SIZE_ROT_32X32
« MAP_SIZE_ROT_64X64
« MAP_SIZE_ROT _128X128

TMapScrollinfo Mapinfo;

Maplinfo = hel_MaplInitEx(0, /I BgNo
4096, /I Map-width in tiles
512, /I Map-height in tiles
TRUE, /I ls it a rotation map?
MAP_SIZE_ROT_64X64, /I hardware map size
Layer0O_Map); /I Pointer to map-data
See also:

hel_MapDelnit hel_Maplnit

4.8.2.13 TMapScrollinfo hel_MaplnitVirtual (u16 TilesX, ul6 TilesY, u8
DataTypeSizgvoid x pMapDatg

Initialize a VirtualMap.

Parameters:
TilesX Map-width in tiles

TilesY Map-height in tiles

DataTypeSizeThe size of one element in bytes, from the map specifieoNbsp-
Data

pMapData Pointer to mapdata

Returns:
A TMapScrollinfo structure. This structure is used by almost every hel Map
function.
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Note:
A VirtualMap in HEL can be any kind of mapdata, but it cannot be displayed!
VirtualMap’s can be used for collision or event layers for example and must also
have a 'tilesize’ of 8x8 pixels!
TMapScrollinfo Maplnfo;
Mapinfo = hel_MaplnitVirtual(128, 32, sizeof(ul6), (void *)sample_Collision);

See also:
hel_Maplnit hel_MaplnitEx hel_MapGetTilePtrAt

4.8.2.14 u8 hel_MaplsBoundsCheckEnabled (TMapScrollinfe pMaplnfo)

Check if a map uses boundschecking.

Parameters:
pMaplinfo Pointer to an initializedMapScrollinfo structure

Returns:
ReturnsTRUEwhen boundschecking is enabled, otherviiéd. SE

TMapScrollinfo Maplnfo;

Mapinfo = hel_Maplnit(0, 4096, 32, FALSE, LayerO_Map);

if (hel_MaplsBoundsCheckEnabled(&Maplnfo))
HEL_DEBUG_MSG("Boundscheck enabled\n");

else
HEL_DEBUG_MSG("Boundscheck disabled\n");

See also:
hel_MapSetBoundsCheck

4.8.2.15 u8 hel_MaplsParallaxEnabled (TMapScrollinfox pMaplInfo)

Check if parallax is enabled.

Parameters:
pMaplinfo Pointer to an array of initialize@MapScrollinfo structures

Returns:
Returns true when parallax support is enablepgNfapinfo , otherwise false.

See also:
hel_MapSetParallax
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4.8.2.16 void hel_MapJumpTo (TMapScrollinfox pMaplinfo, u32 JumpToFlag)

Jump to a border of the map.

Thehel_MapJumpTgumps to a border of the map. It can jump to the left or right as
well as to the top or bottom. You can combine the JumpToFlag’s in order to move the
map in more than one direction with only a single calhtd MapJumpTo

Parameters:
pMaplinfo Pointer to an initialized MapScrollinfo structure
JumpToFlag Flag(s) what specify the destination map position. The JumpToFlag
can be a combination or the following predefined constants:
* MAP_JUMPTO_LEFTJumps to the very left of the map
* MAP_JUMPTO_RIGHT Jumps to the very right of the map, the last
column of the screen (column 30) will display the last column of the
map.
« MAP_JUMPTO_TORJumps to the very top of the map
« MAP_JUMPTO_BOTTGONuUmps to the very bottom of the map, the last
row of the screen (column 20) will display the last row of the map.

Pass zero if you don’t want to jump to anything.

Remarks:
You cannot jump to the left and right or to the top and bottom simultane-
ously. Therefore haglAP_JUMPTO_LEFHigher priority tharMAP_JUMPTO_-
RIGHT and MAP_JUMPTO_TOMas higher priority thanMAP_JUMPTO_-
BOTTOMWhen you passMAP_JUMPTO_LEF&nd MAP_JUMPTO_RIGHT
only MAP_JUMPTO_LEFWiIll be executed.

/I Jumps to the very right bottom position
hel_MapJumpTo(&Maplinfo, MAP_JUMPTO_RIGHT | MAP_JUMPTO_BOTTOM);

See also:
hel_MapSetPosition

4.8.2.17 void hel_MapRedraw (TMapScrollinfox pMaplInfo)
Redraw the map.

Parameters:
pMaplinfo Pointer to an initialized MapScrollinfo structure

It's not necessary to call this function directly, though. It's internally used when you
set the position usingel _MapSetPositioandhel _MapSetPositionInPixeHowever,
it could be handy sometimes, so here itis.

Note:
This function is (extremely) slower thdrel_MapScrollBy
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TMapScrollinfo Maplnfo;
Maplinfo = hel_Maplnit(0, 4096, 32, FALSE, LayerO_Map);

hel_MapRedraw(&MaplInfo);

See also:
hel_MapScrollBy

4.8.2.18 u8 hel_MapScrollBy (TMapScrollinfox pMaplinfo, s32DeltaX, s32
DeltaY)

Scroll the map.

The hel_MapScrollByfunction scrolls the map and redraws only the dirty map cells
(tiles), instead of redrawing the entire screen.

Parameters:
pMaplinfo Pointer to an initializedMapScrollinfo structure

DeltaX Amount in pixel to scroll on X axis. Positive numbers scroll to the right,
negative to the left.

DeltaY Amountin pixel to scroll on Y axis. Positive numbers scroll to the bottom,
negative to the top.

Returns:
ReturnsFALSE when it was not able to scroll, otherwise it is a combination these
values:

» BITO - Scrolled at least one pixels on X axis
* BIT1 - Scrolled at least one pixels on Y axis

The return value is alwaySRUEIf the the map doesot use bounds-checking
(hel_MapSetBoundsCheltk

Note:

When parallax-support is enabled, the Delta parameters become multiplied by the
parallax ratios!
TMapScrollinfo Maplnfo;
Maplinfo = hel_Maplnit(0, 4096, 32, FALSE, LayerO_Map);
while(GameLoopActive)

if(NewFrame)

if(UserPressedRight)

/I Scroll one pixel to the right
u8 ScrollResult = hel_MapScrollBy(&Maplinfo, 1, 0);

/I check if it was able to scroll on x-axis
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if(ScrollResult & BIT1)

{
HEL_DEBUG_MSG("Scrolled on X");

}

/I check if it was able to scroll on y-axis
if(ScrollResult & BIT2)

HEL_DEBUG_MSG("Scrolled on Y");

}
}
}
}

hel_MapDelnit(&Maplnfo);

See also:
hel_MapSetCallbacks hel_MapSetBoundsCheck hel MaplsBoundsCheck-
Enabledhel_MapSetParallaxRatibel _MapSetParallax

4.8.2.19 u8 hel_MapScrollTo (TMapScrollinfox pMaplinfo,
TMapCamScrollinfo « pMapCaminfo, u32 SpeedXu32 SpeedY

Scroll map to a specific position automatically.

Parameters:
pMaplinfo Pointer to an initialized TMapScrollinfo structure

pMapCaminfo Pointer to a TMapCamScrollinfo structure.
SpeedXScroll speed on horizontal axis

SpeedYScroll speed on vertical axis

Returns:
* MAP_CAM_NEXTKEYPOINT

Changed to the next keypoint.

* MAP_CAM_LASTKEYREACHED

Scrolling is done. The map has reached the position specified by the very last
keypoint inpMapCaminfo

Furthermore it returns the value fronel_MapScrollBy() when it was able to scroll.
(when none of the above apply)

See also:
hel_MapScrollBy

Note:
This function scrolls the map automatically to the specified key-points specified in
pMapCaminfo The function should be called once per frame.
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TMapScrollinfo g_Mapinfo;

/I XIY Tile-Position (Camera Key-Points)
const TPointl6 CamKeyPoints[5]=

/I X, Y Tile Positions
{10, 5},
{28, 5},
{15, 5},
{15,25},
{0, 0}
h

/I Map Cinema Scrolling Information
TMapCamsScrollinfo g_MapCaminfo =

{
&CamkKeyPoints, // Pointer to keypoints
5, /I Count of keypoints
0 /I Start keypoint

h

/I Init map

g_Mapinfo = hel_Maplnit(0, 4096, 32, FALSE, Layer0_Map);
u8 CamsScrollWorking=1;
while(1)

if(NewFrame)

{

if(CamScrollWorking)
{

}
NewFrame=FALSE;

CamScrollWorking = hel_MapScrollTo(&g_Mapinfo, &g_MapCaminfo, 1, 1);

4.8.2.20 void hel_MapSetBoundsCheck (TMapScrollinfe pMaplnfo, u8 Value)

Setup map bounds checking.

Parameters:
pMaplinfo Pointer to an initialized TMapScrollinfo structure

Value Boundschecking on/off. Must be 1 or 0

This function enables or disables boundschecking for the structure specifididpy
Info . This means, you cannot scroll out of the map. It stops scrolling when it hits the
"edges" of the map. It's turned on by default when you luske Maplinit

Disabling this feature means you can scroll out of the map and this could end up in
tile-curruption when you do not code an own "is current position still in map" routine.

TMapScrollinfo Maplnfo;
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Maplinfo = hel_Maplnit(0, 4096, 32, FALSE, Layer0_Map);
/I Turn off boundscheck
hel_MaplsBoundsCheckEnabled(&Mapinfo, FALSE);

See also:
hel_Mapinit

4.8.2.21 void hel_MapSetCallbacks (TMapScrollinfox pMaplinfo,
PMapNotifyFunc pOnTopRowChangedPMapNotifyFunc
pOnLeftColumnChangeil

Setup map notify-callbacks.

Parameters:
pMaplinfo Pointer to an initialized MapScrollinfo structure

pOnTopRowChangedPointer to function. It will be triggered when a new row
has been drawn.

pOnLeftColumnChangedPointer to function. It will be triggered when a new
column has been drawn.

Note:
Hold the callbacks as small and fast as possible! Otherwise it can happen that the
map is updated very weirdly. Think about just setting flags in a callback-function
and progress the flags in mainloop, or similar.

TMapScrollinfo Maplnfo;

/I 1s called whenever a new row has been drawn
void MapOnTopRowChanged(TMapScrollinfo *pMaplinfo, u32 X, u32 Y)

{
HEL_DEBUG_MSG("MapOnTopRowChanged\n");
HEL_DEBUG_MSG("X: %d\n", X);
HEL_DEBUG_MSG("Y: %d\n", Y);

}

/I Init map
Maplinfo = hel_Maplnit(0, 4096, 32, FALSE, Layer0_Map);

/I Set callback function(s)
hel_MapSetCallbacks(&Maplinfo, (PMapNotifyFunc)MapOnTopRowChanged, NULL);

/I Scroll the map by 32 pixels in X and Y
hel_MapScrollBy(&Maplinfo, 32, 32);

See also:
hel_MapScrollBy

4.8.2.22 void hel_MapSetCustomData (TMapScrollinfoc pMaplinfo, void =
pCustomDatd

Set custom data.
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Parameters:
pMaplinfo Pointer to an initialized TMapScrollinfo structure

pCustomDataPointer to the data you want to have assigned to this structure

Note:
With this function you can assign a pointer, to a custom structure of your game
engine for example, to the map-structure specifiegplhapinfo . This is handy
when you work with the HEL map-callback function and need to access additional
information.

See also:
hel_MapGetCustomDathel_MapSetCallbacks

4.8.2.23 void hel_MapSetDynamicTileReloading (TMapScrollinfa pMaplinfo,
u32Enable)

Enable/Disable dynamic tile reloading.

The hel_MapSetDynamicTileReloadirfgnction can be used to force the mapsystem
to dynamically reload tiles. Before enabling dynamic-tile-reloading, you must init a
tile-system (el_Tilelnif)!

Parameters:
pMapinfo Pointer to an initialized TMapScrollinfo structure

Enable Set it toTRUEto enable oFALSEto disable

/I Init the tile-system first
hel_Tilelnit(0, world_Tiles, 451, BufferA, 224, BufferB, 1, 0);

/I Init map
g_Mapinfo = hel_Maplnit(0, MAP_WORLD_WIDTH, MAP_WORLD_HEIGHT, FALSE, (void * )world_Map);

/I Use dynamic tile reloading
hel_MapSetDynamicTileReloading(&g_Mapinfo, TRUE);

See also:
hel_Tilelnit

4.8.2.24 void hel_MapSetParallax (TMapScrollinfox pMaplnfo, u8 Value)

Enable or disable Parallax support.

Parameters:
pMaplinfo Pointer to an array of initialize@iMapScrollinfo structures
Value Parallax support

Use this function to enable or disable parallax for TdapScrollinfo structure
specified bypMaplinfo . SpecifyTRUEto enable, oFALSEto disable.

See also:
hel_MapScrollBy hel_MaplsParallaxEnabled
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4.8.2.25 void hel_MapSetParallaxRatio (TMapScrollinfox pMaplinfo, FIXED
RatioX, FIXED RatioY)

Set parallax X/Y ratio.

Parameters:
pMaplinfo Pointer to an array of initialize@iMapScrollinfo structures

RatioX The parallax-ratio on x-axis

RatioY The parallax-ratio on y-axis

Use this function to set the parallax ratio for the structure specifiegdNdgpinfo .
This function automatically enables parallax-support for the specified structure.

hel_MapSetParallaxRatio(&Maplnfo,
PARALLAX_FLOAT_TO_RATIO(0.7), // Ratio on X
PARALLAX_FLOAT_TO_RATIO(0.8)); // Ratio on Y

See also:
hel_MapScrollBy hel_MaplsParallaxEnabled

4.8.2.26 void hel_MapSetPosition (TMapScrollinfox pMaplnfo, u32 X, u32Y)

Set map position in tiles.

Parameters:
pMaplinfo Pointer to an initialized MapScrollinfo structure

X X map-position in tiles

Y Y map-position in tiles

This sets the map to the specified positidrandY must be specified in tiles.

Note:
This function sets the left/top position of a map. For example, if you call hel_Map-
SetPosition(&Maplnfo, 2, 5), then is the first column on screen the 2nd column
from map and the first row on screen is the 5th row from map.

TMapScrollinfo Mapinfo;
Maplinfo = hel_Maplnit(0, 4096, 32, FALSE, Layer0_Map);
hel_MapSetPosition(&Maplinfo, 512, 0);

See also:
hel_MapSetPositionInPixel
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4.8.2.27 void hel_MapSetPositionIinPixel (TMapScrollinfox pMaplinfo, u32 X,
u32y)

Set map position in pixels.

Parameters:
pMaplinfo Pointer to an initializedMapScrollinfo structure
X X map-position in pixels
Y Y map-position in pixels

This sets the map to the specified positidrandY must be specified in pixels.

TMapScrollinfo Maplinfo;

Maplinfo = hel_Maplnit(0, 4096, 32, FALSE, Layer0_Map);
hel_MapSetPositionInPixel(&Maplinfo, 512, 0);

See also:
hel _MapSetPosition

4.8.2.28 void hel_MapSetScrollFlags (TMapScrollinfa pMaplinfo, u32 Flags)

Set Scrollflags.

The hel_MapSetScrollFlaghinction can be used to prevent the mapsystem to scroll
into specific direction and to automatically update the map-position in VRAM.

For example: you disable scrolling for the left direction. When you ball Map-
ScrollBy with DeltaX lesser than 0 (which indicates you want to scroll to the left), the
system will handle the DeltaX parameter as 0 (zero) and therefore will not scroll to the
left.

Parameters:
pMaplinfo Pointer to an initialized TMapScrollinfo structure

Flags Use these flags to specify in what direction the mapsystem specified by
pMapinfo can scroll. This can be a combination of these constants:
* MAP_SCROLLFLAGS_LEFTAllows the system to scroll to the left
* MAP_SCROLLFLAGS_RIGHTIlows the system to scroll to the right
* MAP_SCROLLFLAGS_URAllows the system to scroll upwards
* MAP_SCROLLFLAGS_DOWAIlows the system to scroll downwards
* MAP_SCROLLFLAGS_TRANSMITPOSITIOMIlows the system to
automatically transmit the map position to vram
* MAP_SCROLLFLAGS_DEFAULDefault flags, used when initializ-
ing a new map
Example:
/I allow the system to scroll to the left and right as well as

/I automatically updating the map position in vram
hel_MapSetScrollFlags(&Mapinfo, MAP_SCROLLFLAGS_LEFT | MAP_SCROLLFLAGS_RIGHT | MAP_SCROLLFLAGS_
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See also:
hel_MapGetScrollFlaghel _MapScrollBy hel_MapTransmitPosition

4.8.2.29 void hel_MapTransmitPosition (TMapScrollinfox pMaplnfo)

Transmit position to hardware.

The hel_MapTransmitPositiofunction transmits the position of the map specified by
pMaplinfo to the hardware. Usually it is not necessary to ¢tel MapTransmit-
Position because it is done automatically when you d¢el_MapScrollByand the
ScrollFlags includeMAP_SCROLLFLAGS_TRANSMITPOSITIONowever, if you
changed the ScrollFlags aMAP_SCROLLFLAGS_TRANSMITPOSITIG#&Not set,
you have to transmit the map position witkl_MapTransmitPosition

Parameters:
pMaplinfo Pointer to an initialized MapScrollinfo structure

See also:
hel_MapSetScrollFlags

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



4.9 Math Functions 51

4.9 Math Functions

Functions

« void hel_MathExtractDigitgu32 Value, u8«pOut, u32 nDigits)
Extract digits from a value.

4.9.1 Function Documentation
4.9.1.1 void hel_MathExtractDigits (u32Value, u8 x pOut, u32 nDigits)

Extract digits from a value.

The hel_MathExtractDigitan be used to extract digits from a given value. This is
handy when dealing with score display.

Parameters:
Value Source value from where to extract the digits from

pOut Destination buffer which receives the extracted digits
nDigits Amount of digits to extract

The following example extracts the digits frat234 . The result is stored iBuffer
which will contain the following values afterwards$;2,3,4

u8 Buffer[4];

hel_MathExtractDigits(1234, Buffer, 4);

Note:
The same result can be achieved with some C modulus/sprintf/whatever. Obvi-
ously, this slow! hel_MathExtractDigitds more designed for speed. It uses the
BIOS functions instead.
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4.10 Object Functions

Description.

Functions

+ void hel_ObjBringToFron{u8 ObjNo)
Bring an object to front.

« void hel_ObjClearOAM(void)
Clear Object Attribute Memory (OAM).

* u32hel_ObjCountVisiblgvoid)
Return the number of visible objects.

» u8hel_ObjCreatévoid xpSrc, ulé ObjShape, ul6 ObjSize, ul6 ObjMode, ul6
ColMode, ul6 PalNo, ul6 Mosaic, ul6 HFlip, ul6 VFlip, ulé Prio, ul6 DblSize,
s16 X, s16Y)

Create a new object.

» u8 hel_ObjCreatelfvoid xpSrc, ulé ObjShape, ul6 ObjSize, ul6 ObjMode,
ul6 PalNo, s16 X, s16Y)

Create a new object using 16 colors.

* u8 hel_ObjCreate256void xpSrc, ulé ObjShape, ul6 ObjSize, ul6 ObjMode,
s16 X, s16Y)

Create a new object using 256 colors.

» u8hel_ObjExist{u8 ObjNo0)

Check if an object exist.

« u8hel_ObjGetColorMod¢u8 ObjNo)
Check if an object uses 256 or 16 colors.

* u8hel_ObjGetFirs{void)
Get the first object handle.

* ul6hel_ObjGetGfxSlofu8 ObjNo)
Get the graphic slot of an object.

» u8hel_ObjGetMod€u8 ObjNo)
Get the mode of an object.

* u8hel_ObjGetPriqu8 ObjNo0)
Get object priority.
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¢ u32hel_ObjGetShap@u8 ObjNo)
Get object shape.

« u32hel_ObjGetSiz€u8 ObjNo)
Get object size.

¢ u32hel_ObjGetSizeU1€u8 ObjNo)

Get object size in halfwords.

« void hel_ObjHideAll (void)
Hide all objects.

* u8hel_ObjlsHFlip(u8 ObjNo)
Check if an object is horizontally flipped.

< u8hel_ObjlsMosaidu8 ObjNo)
Check if an object has mosaic attribute set.

* u8hel_ObjlsRotScaléu8 ObjNo)

Check if an object has the rotation/scaling attribute set.

» u8hel_ObjlsVFIip(u8 ObjNo)
Check if an object is vertically flipped.

« u8hel_ObijlsVisible(u8 ObjNo)
Check if an object is visible.

« void hel_ObjSelectRotScal@8 ObjNo, u8 RotNo)

Select a rotation/scaling parameter.

« void hel_ObjSendToBack32 ObjNo)

Set an object behind all other objects.

« void hel_ObjSetHFIligu8 ObjNo, u8 Value)
Set Horizontal Flipping.

« void hel_ObjSetModgu8 ObjNo, u8 Mode)
Set mode of an object.

« void hel_ObjSetMosaicSiz@18 HSize, u8 VSize)
Set OBJ Mosaic Size.

« void hel_ObjSetPriqu8 ObjNo, u32 Prio)
Set object priority.

void hel_ObjSetRotScal@8 ObjNo, u8 Value)

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



54 HEL Library Module Documentation

Set a rotation/scaling attribute.

« void hel_ObjSetVFlip(u8 ObjNo, u8 Value)
Set Vertical Flipping.

« void hel_ObjSetVisibl§u8 ObjNo, u8 Value)

Set visibility of an object.

+ void hel_ObjSetVisibleAll(u8 Show)
Show/Hide all objects.

« void hel_ObjSetX(u8 ObjNo, s16 X)
Set X position.

« void hel_ObjSetXY(u8 ObjNo, s16 X, s16 Y)
Set X and Y position.

« void hel_ObjSetY(u8 ObjNo, s16 Y)
Set Y position.

« void hel_ObjShowAll(void)

Show all objects.

« u8hel_ObjToggleVisiblgu8 ObjNo)
Toggle visibility of an object.

+ void hel_ObjUpdateGfXu8 ObjNo, void«pSrc)
Update object graphic.

« void hel_ObjUpdateGfxUnComgu8 ObjNo, void«pSrc, u32 Compression-
Type)
Update object graphic with decompression support.

» void ATTR_DEPRECATEDnhel_ObjUpdateInOAMu8 ObjNo)
Update an object in OAM immediately.

4.10.1 Detailed Description

Description.

A lot of theseObject Functionsre available irHAMtoo, but theObject Functionsn
HEL get replaced with macros when you switch to release-mode. This make them a
couple of times faster than the original functions from HAM (HAM 2.8 at this time).
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4.10.2 Function Documentation
4.10.2.1 void hel_ObjBringToFront (U8 ObjNo)

Bring an object to front.
Thehel_ObjBringToFronfunction brings the object specified BbjNo in front of all
other objects.

Parameters:
ObjNo Object Handle

See also:
hel_ObjSendToBack

4.10.2.2 void hel_ObjClearOAM (void)

Clear Object Attribute Memory (OAM).

The hel_ObjClearOAMfunction clears the OAM. More precise it sets every OAM
entry to a 16Color object with background priority 3, a size of 8x8 pixels which is
located at X=241 and Y=161.

Note:

This function has no impact on the HAM object management system, it just clears
the OAM. All objects and attributes from HAM's shadowed OAM will stay intact.

4.10.2.3 u32 hel_ObjCountVisible (void)
Return the number of visible objects.

Returns:
Returns the number of visible objects in HAM's object management system.

Note:
This function does not check if objects are located inside the visible display area,
it checks the "isVisible" flag insteath¢l_ObjlsVisiblg.

See also:
hel_ObijlsVisible hel_ObjToggleVisiblehel_ObjShowAll hel_ObjHideAll

4.10.2.4 u8 hel_ObjCreate (voids pSrc ulé ObjShape ul6 ObjSize ulé
ObjMode ul6 ColMode ul6 PalNo, ul6é Mosaic ul6HFlip, ul6 VFlip,
ul6 Prio, ul6DbISize s16X, s16Y)

Create a new object.
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hel_ObjCreat&reates a new object in HAM.

The hel_ObjCreatés more or less only a wrapper function foam_CreateObj .
That's because you cannot specify negative values for either the X or Y coordinate
with ham_CreateObj (atleast for HAM 2.8 or older). The priority parameter seems
to be ignored imam_CreateObj as well. Check your local HAM documentation to
learn more about theam_CreateObj parameters.

Returns:
Handle of the new object.

See also:
hel_ObjCreateltel_ObjCreate256

4.10.2.5 u8 hel_ObjCreatel6 (voic pSrg ulé ObjShape ul6 ObjSize ul6
ObjMode ul6PalNo, s16X, s16Y)
Create a new object using 16 colors.

Thehel_ObjCreatel€unction is a simplified version dfel_ObjCreatéor objects with
16 colors. It creates a new object in HAM, using a 16 color palette and it automatically
sets these properties:

* ColMode =0

* Mosaic = FALSE
HFlip =FALSE
VFlip =FALSE

* Prio =0

DbISize =FALSE

Check your local HAM documentation to learn more about llaen_CreateObj
parameters.

Returns:
Handle of the new object.

See also:
hel_ObjCreatehel_ObjCreate256

4.10.2.6 u8 hel_ObjCreate256 (voi¢ pSrg ulé ObjShape ulé ObjSize ul6
ObjMode s16X, s16Y)

Create a new object using 256 colors.

The hel_ObjCreate25@unction is a simplified version dfiel_ObjCreatdor objects
with 256 colors. It creates a new object in HAM, using a 256 color palette and it
automatically sets these properties:
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L]

ColMode =1
PalNo =0

* Mosaic = FALSE

* HFlip =FALSE
* VFlip =FALSE
* Prio =0

DblSize = FALSE

Check your local HAM documentation to learn more abloain_CreateObj para-
meters.

Returns:
Handle of the new object.

See also:
hel_ObjCreatehel _ObjCreatel6

4.10.2.7 u8 hel_ObjExists (u&hbjNo)

Check if an object exist.

Thehel_ObjExistfunction checks if the object specified DpjNo exists in HAM. An
object exists when you created it using either the original ham_CreateObj function, or
one of HEL's wrapper functiondiel_ObjCreatghel_ObjCreatelthel_ObjCreate256

Parameters:
ObjNo Object Handle

Returns:
TRUEIf the object exists, otherwideALSE

See also:
hel_ObijlsVisible

4.10.2.8 u8 hel_ObjGetColorMode (u8hbjNo)

Check if an object uses 256 or 16 colors.

Thehel_ObjGetColorModean be used to check if the object specifieddijNo uses
256 or 16 colors.

Parameters:
ObjNo Object Handle

Returns:
Returnsl if it uses 256 colors, otherwige
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4.10.2.9 u8 hel_ObjGetFirst (void)
Get the first object handle.

Returns:
Returns the handle (object index) of the first object in HAM.

4.10.2.10 ul6 hel_ObjGetGfxSlot (u®bjNo)

Get the graphic slot of an object.
Thehel_ObjGetGfxSlofunction returns the graphic slot where the object specified by
ObjNo points to.

Returns:
The graphic slot of the object specified BbjNo. This slot-value is between
0..1023

4.10.2.11 u8 hel_ObjGetMode (u&®bjNo)

Get the mode of an object.
Thehel_ObjGetModdunction returns what mode an object uses.

Parameters:
ObjNo Object Handle

Returns:
e OBJ MODE_NORMAL

* OBJ_MODE_SEMITRANSPARENT
* OBJ_MODE_OBJWINDOW

See also:
hel_ObjSetMode

4.10.2.12 u8 hel_ObjGetPrio (u8hbjNo)

Get object priority.
Thehel_ObjGetPridunction returns the priority of the object specified®pjNo .

Parameters:
ObjNo Object Handle

See also:
hel_ObjSetPrio
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4.10.2.13 u32 hel_ObjGetShape (UBbjNO0)

Get object shape.

Thehel_ObjGetShapfunction returns the shape-type of the object specifie@®bjy
No.

Parameters:
ObjNo Object Handle

Returns:
* OBJ_SHAPE_SQUARE

* OBJ_SHAPE_HORIZONTAL
* OBJ_SHAPE_VERTICAL

4.10.2.14 u32 hel_ObjGetSize (u®bjNo)

Get object size.

Thehel_ObjGetSizdunction returns the size-type of the object specifiediyNo.

Parameters:
ObjNo Object Handle

Returns:
The return value is between 0..3 and forms together with the ObjShapeQbj-
GetShapgthe dimension of the object. See table below:

Size Square Horizontal Vertical

0 8x8 16x8 8x16

1 16x16 32x8 8x32

2 32x32 32x16 16x32

3 64x64 64x32 32x64
See also:

hel_ObjGetSizehel ObjGetShape

4.10.2.15 u32 hel_ObjGetSizeU16 (uBbjN0)

Get object size in halfwords.

The hel_ObjGetSizeU1@unction returns the size in halfwords of the graphic where
the object specified by ObjNo points to.

Parameters:
ObjNo Object Handle
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Returns:
Size in halfwords of the graphic where the object specifiedOiyNo points
to. This depends on th&bjShape (hel ObjGetShape ObjSize (hel_Obj-
GetSiz@ as well as the&ColorMode (hel_ObjGetColorMode An object with an
8bit 16«32pixel graphic uses 256 halfwords, whereas a 4bit graphic with the same
dimension only uses the half amount (128 halfwords). It is computed as followed:

« 8BIT: (ObjWidth«ObjHeight)/2
« 4BIT: (ObjWidth«ObjHeight)/4

See also:
hel_ObjGetSizehel _ObjGetShape

4.10.2.16 void hel_ObjHideAll (void)

Hide all objects.
Thehel_ObjHideAllfunction hides all available objects in HAM's object management
system.

See also:
hel_ObjShowAl| hel_ObjSetVisibleAll

4.10.2.17 u8 hel_ObjlsHFlip (u8ObjNo)

Check if an object is horizontally flipped.
The hel_ObjlsVFlipfunction checks if the object specified ®bjNo is horizontally
flipped, or to be more precise, if the horizontal flip bit is set.

Parameters:
ObjNo Object Handle

Returns:
ReturnsTRUEIf it is horizontally flipped, otherwis&ALSE

See also:
hel_ObjlsVFlip

4.10.2.18 u8 hel_ObjlsMosaic (u®bjNo)

Check if an object has mosaic attribute set.

Thehel_ObjlsMosaidunction can be used to check if the object specifiedinyNo
has the Mosaic attribute set.

Parameters:
ObjNo Object Handle
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Returns:
ReturnsTRUEIf it uses mosaic, otherwideALSE

4.10.2.19 u8 hel_ObjlsRotScale (u®bjNo)

Check if an object has the rotation/scaling attribute set.

Thehel_ObjlsRotScaléunction can be used to check if the object specifie@byNo
has theRotation/Scaling attribute set.

Parameters:
ObjNo Object Handle

Returns:
TRUEIf rotation/scaling is used, otherwi§&ALSE

4.10.2.20 u8 hel_ObjlsVFlip (u8ObjNo)

Check if an object is vertically flipped.

The hel_ObjlsVFlip function checks if the object specified @bjNo is vertically
flipped, or to be more precise, if the vertical flip bit is set.

Parameters:
ObjNo Object Handle

Returns:
ReturnsTRUEIf it is vertically flipped, otherwisd=ALSE

See also:
hel_ObjlsHFlip

4.10.2.21 u8 hel_ObjlsVisible (u8bjNo)

Check if an object is visible.

Thehel_ObjlsVisiblefunction checks if the object specified BpbjNo is visible.

Parameters:
ObjNo Object Handle

Returns:
ReturnsTRUEIf it is visible, otherwiseFALSE

See also:
hel_ObjSetVisibleAll hel_ObjToggleVisible
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4.10.2.22 void hel_ObjSelectRotScale (U8bjNo, u8 RotNo)

Select a rotation/scaling parameter.
Thehel_ObjSelectRotScalenction selects a rotation/scaling parameter of the object
specified byObjNo .

Parameters:
ObjNo Object Handle

RotNo Rotation/scaling parameter Handle

See also:
hel_ObjSetRotScale

4.10.2.23 void hel_ObjSendToBack (u3@bjNo)

Set an object behind all other objects.

The hel_ObjSendToBackunction sends the object specified BbjNo behind all
other objects.

Parameters:
ObjNo Object Handle

See also:
hel_ObjBringToFront

4.10.2.24 void hel_ObjSetHFlip (u80bjNo, u8 Value)

Set Horizontal Flipping.
Thehel_ObjSetHFligunction horizontally flips the object specified BbjNo .

Parameters:
ObjNo Object Handle

Value TRUEto flip, otherwiseFALSE

See also:
hel_ObjSetVFlip

4.10.2.25 void hel_ObjSetMode (u®hbjNo, u8 Mode)

Set mode of an object.
Thehel_ObjSetModdunction sets the mode of the object specifieddiyjNo.
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Parameters:
ObjNo Object Handle

Mode The mode this object has to be set to. This can be one of the following
predefined values:

« OBJ_MODE_NORMAL
« OBJ_MODE_OBJWINDOW
« OBJ_MODE_SEMITRANSPARENT

See also:
hel_ObjGetMode

4.10.2.26 void hel_ObjSetMosaicSize (U8Size u8 VSize [inline]

Set OBJ Mosaic Size.

The hel_ObjSetMosaicSiz&unction sets the horizontal and vertical mosaic size for
the OBJ system. The OBJ mosaic size applies to all objects with mosaic activated
(ham_SetObjMosaic ).

Parameters:
HSize Horizontal Size of Mosaic (0..15)

VSize Vertical Size of Mosaic (0..15)

See also:
hel_ObjCreatehel_ObijlsVisible

4.10.2.27 void hel_ObjSetPrio (u&bjNo, u32Prio)

Set object priority.

The hel_ObjSetPridunction sets the priority of the object specified ®pjNo. The
object priority is relative to backgrounds.

Parameters:
ObjNo Object Handle

Prio The priority value must between 0..3! It represents the background number
where this object is placed before.

See also:
hel_ObjGetPrio
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4.10.2.28 void hel_ObjSetRotScale (U8bjNo, u8 Value)

Set a rotation/scaling attribute.
The hel_ObjSetRotScaléunction can be used to enable or disable rotation/scaling
processing for the object specified ®pjNo .

Parameters:
ObjNo Object Handle

Value EitherTRUEto enable, oFALSEto disable rotation/scaling processing

See also:
hel_ObjSelectRotScale

4.10.2.29 void hel_ObjSetVFlip (u8bjNo, u8 Value)

Set Vertical Flipping.
Thehel_ObjSetHFligunction vertically flips the object specified I@bjNo .

Parameters:
ObjNo Object Handle

Value TRUEto flip, otherwiseFALSE

See also:
hel_ObjSetHFlip

4.10.2.30 void hel_ObjSetVisible (U®bjNo, u8 Value)

Set visibility of an object.
Thehel_ObjSetVisibldunction either shows or hides the object with the object number
specified byObjNo

Parameters:
ObjNo Object Handle

Value TRUEto show,FALSEto hide object

See also:
hel_ObijlsVisible hel_ObjSetVisibleAll hel_ObjToggleVisiblehel_ObjShowAll

4.10.2.31 void hel_ObjSetVisibleAll (ug&Show)

Show/Hide all objects.

Thehel_ObjSetVisibleAlfunction either shows or hides all available objects in HAM'’s
object management system.
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Parameters:
Show Must beTRUEto show orFALSEto hide all objects

See also:
hel_ObjHideAll hel_ObjShowAll

4.10.2.32 void hel_ObjSetX (uBbjNo, s16X)

Set X position.

Thehel_ObjSetXfunction sets the horizontal position of the object specifie@by
No.

Parameters:
ObjNo Object Handle

X The screen position, specified in pixels, where the object has to be set to

See also:
hel_ObjSetY hel_ObjSetXY

4.10.2.33 void hel_ObjSetXY (u8bjNo, s16X, s16Y)

Set X and Y position.
Thehel_ObjSetXYfunction sets the horizontal and vertical position of the object spec-
ified by ObjNo .

Parameters:
ObjNo Object Handle

X The screen position, specified in pixels, where the object has to be set to
Y The screen position, specified in pixels, where the object has to be set to

See also:
hel_ObjSetX hel_ObjSetY

4.10.2.34 void hel_ObjSetY (uDbjNo, s16Y)

Set Y position.
Thehel_ObjSetYfunction sets the vertical position of the object specifiedtyNo .

Parameters:
ObjNo Object Handle

Y The screen position, specified in pixels, where the object has to be set to

See also:
hel_ObjSetY hel_ObjSetXY
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4.10.2.35 void hel_ObjShowAll (void)

Show all objects.

Thehel_ObjShowAlifunction shows all created objects in HAM’s object management
system.

See also:
hel_ObjHideAll hel_ObjSetVisibleAll

4.10.2.36 u8 hel_ObjToggleVisible (u®bjNo)

Toggle visibility of an object.

The hel_ObjToggleVisibldunction toggles the visibility of the object with the object
number specified b@bjNo

Parameters:
ObjNo Object Handle

Returns:
ReturnsTRUEIf the object is visible, otherwisEALSE

See also:
hel_ObjlsMosaic

4.10.2.37 void hel_ObjUpdateGfx (u8bjNo, void * pSrc)

Update object graphic.
Thehel_ObjUpdateGffunction updates the graphic of the object specifie®@byNo .

Parameters:
ObjNo Object Handle

pSrc Pointer to source graphic

See also:
hel_ObjUpdateGfxUnComp

4.10.2.38 void hel_ObjUpdateGfxUnComp (u&bjNo, void * pSrg u32
CompressionType

Update object graphic with decompression support.

The hel_ObjUpdateGfxUnComfunction updates the graphic of the object specified
by ObjNo and supports compressed data.

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



4.10 Object Functions 67

Parameters:
ObjNo Object Handle

pSrc Pointer to compressed source graphic

CompressionTypelype of compressiosource graphic uses. This can be one
of the COMPRESSION_TYPE predefined values.

See also:
hel_ObjUpdateGfxhel_SwiUnComp

4.10.2.39 void ATTR_DEPRECATED hel_ObjUpdatelnOAM (u8 ObjNo)

Update an object in OAM immediately.

The hel_ObjUpdateInOAMunction updates the object specified ®pjNo in OAM
immediately.

Parameters:
ObjNo Object Handle

Remarks:
This function can be very handy though. Imagine you want, for example, change
the visibility of an object immediately, instead of waiting uritdm_CopyObj-
ToOAMcommits the new data to OAM, what usually happens when the VBL in-
terrupt occurs (but this depends on your code). Then this function is what you
want.

Note:
Check your local HAM documentation for more info abdiam_CopyObjTo-
OAM
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4.11 Object Rotation/Scaling Functions

Functions

« THandlehel _ObjRotScaleClonffHandle Handle)
Clone a Rotation/Scaling Set.

« THandlehel_ObjRotScaleCreate32 Angle, s32 ZoomX, s32 ZoomY)
Create a new Rotation/Scaling Set.

« void hel_ObjRotScaleDelniivoid)
Deinitialize Object Rotation/Scaling SubSystem.

« void hel_ObjRotScaleDelet@Handle Handle)
Delete a Rotation/Scaling Set.

* u32hel_ObjRotScaleGetFreeSl|dimid)
Get amount of free Rotation/Scaling Sets.

« void hel_ObjRotScalelnifvoid)
Initialize Object Rotation/Scaling SubSystem.

« void hel_ObjRotScaleResétoid)
Reset Object Rotation/Scaling SubSystem.

« void hel_ObjRotScaleTransm(¥oid)
Transmit Rotation/Scaling Parameters to hardware.

« void hel_ObjRotScaleUpdatérHandle Handle, u32 Angle, s32 ZoomX, s32
ZoomY)

Update Rotation/Scaling Parameters.

4.11.1 Detailed Description
The Object Rotation/Scaling SubSystem can be used to create Rotation/Scaling Sets,
which can be assigned to Objects, to perform rotation and scaling in hardware. The Ro-

tation/Scaling Parameter-Attributes are shadowed internally and should be transmitted
to hardware during VBL to avoid shearing.

Please see "demos/ObjRotation" for an example program.
4.11.2 Function Documentation
4.11.2.1 THandle hel_ObjRotScaleClone (THandlélandle)

Clone a Rotation/Scaling Set.
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Thehel_ObjRotScaleClontinction clones an existing Rotation/Scaling Set.

Parameters:
Handle Handle of Rotation/Scaling Set you want to clone

Returns:
Returns the Handle of the cloned Rotation/Scaling Set.

4.11.2.2 THandle hel_ObjRotScaleCreate (u3&ngle, s32ZoomX s32ZoomY)

Create a new Rotation/Scaling Set.

The hel_ObjRotScaleCreateates a new Rotation/Scaling Set and returns a Handle
toit.

Parameters:
Angle Rotation-angle in degree (0..359)

ZoomX Horizontal scaling
ZoomY Vertical scaling

Returns:
Returns a Handle to the created Rotation/Scaling Set.

ZoomX and ZoomY are in fixed point format, where 256 equals 1 and means no zoom
at all. Bigger numbers enlarge, smaller reduce the size.

See also:
hel_ObjRotScaleClone

4.11.2.3 void hel_ObjRotScaleDelnit (void)

Deinitialize Object Rotation/Scaling SubSystem.

Call hel_ObjRotScalelnito deinitialize the Rotation/Scaling Parameter SubSystem.
4.11.2.4 void hel_ObjRotScaleDelete (THandlEandle)

Delete a Rotation/Scaling Set.
The hel_ObjRotScaleDeletdeletes the Rotation/Scaling Set specifiedHgndle
when it's not referenced anymore.

Parameters:
Handle Handle of Rotation/Scaling Set you want to delete

In case the Rotation/Scaling Set has been cloned, it will not be delete until all clones
have been deleted too.
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4.11.2.5 u32 hel_ObjRotScaleGetFreeSlots (void)

Get amount of free Rotation/Scaling Sets.

Thehel_ObjRotScaleGetFreeSlatturns the amount of free/unused Rotation/Scaling
Sets.

4.11.2.6 void hel_ObjRotScalelnit (void)

Initialize Object Rotation/Scaling SubSystem.

Callhel_ObjRotScalelnibnce to initialize the Rotation/Scaling Parameter SubSystem.
This function must be called before using any other Object Rotation/Scaling function.

4.11.2.7 void hel_ObjRotScaleReset (void)

Reset Object Rotation/Scaling SubSystem.
Thehel_ObjRotScaleResetsets the Object Rotation/Scaling SubSystem.

4.11.2.8 void hel_ObjRotScaleTransmit (void)

Transmit Rotation/Scaling Parameters to hardware.

Thehel_ObjRotScaleTransnfibrces the Rotation/Scaling SubSystem to copy its shad-
owed parameters to hardware (Vram). This function should be called during Vertical
Blank.

4.11.2.9 void hel_ObjRotScaleUpdate (THandlelandle, u32 Angle, s32ZoomX
s32ZoomY)

Update Rotation/Scaling Parameters.

hel_ObjRotScaleUpdatean be used to update the parameters of an existing Rota-
tion/Scaling Set. This includes the rotation-angle and zoom.

Parameters:
Handle Handle of Rotation/Scaling Set

Angle Rotation-angle in degree
ZoomX Horizontal zoom
ZoomY Vertical zoom

See also:
hel_ObjRotScaleCreate
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4.12 Pad Functions

The Pad-System is intended to indicate if a button is pressed or held. It supports two
behaviours. The so called 'pressed state’, which is either set when the button is pushed
or released.

Functions

L]

void hel_PadInit(void)
Initialize the pad system.

« void hel_PadReadStafgoid)
Read pad state.

« void hel_PadResdtoid)
Reset the pad system.

void hel_PadSetBehavio(u32 NewBehaviour)
Set Pad behaviour.

Variables

« TPad ATTR_MEM_IN_EWRAMhel_Pad

Variable which holds the Pad states.

4.12.1 Detailed Description
The Pad-System is intended to indicate if a button is pressed or held. It supports two

behaviours. The so called 'pressed state’, which is either set when the button is pushed
or released.

4.12.2 Function Documentation
4.12.2.1 void hel_PadInit (void)

Initialize the pad system.
Call this once at the beginning, to initialize the pad system. The pad behavior is set to
PAD_BEHAVIOUR_PRESSED_ON_BUTTON_UP

See also:
hel_PadResehel PadReadState
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4.12.2.2 void hel_PadReadState (void)

Read pad state.
Thehel_PadReadStatenction should be only called once per frame.

After calling thehel_PadReadStafanction, the global variableel_Pad holds the
current states.

See also:
hel_PadInithel PadReset

4.12.2.3 void hel_PadReset (void)

Reset the pad system.

Call this to clear the pad states in the global varidigde Pad . This also sets the pad
behavior toPAD_BEHAVIOUR_PRESSED_ON_BUTTON. UP

See also:
hel_PadInithel PadReadState

4.12.2.4 void hel_PadSetBehaviour (u3RewBehaviouj

Set Pad behaviour.

The Pad-Behaviour has only impact on threessed state. It can be specified if a pad
button is pressed when it is pushed (button down) or released (button up).

Parameters:
NewBehaviour Specifies the new behaviour. This must be one of these defines:

« PAD_BEHAVIOUR_PRESSED_ON_BUTTON_UP
« PAD_BEHAVIOUR_PRESSED_ON_BUTTON_DOWN

See also:
hel_PadReadState

4.12.3 Variable Documentation
4.12.3.1 TPad ATTR_MEM_IN_EWRAM hel_Pad

Variable which holds the Pad states.

After hel_PadReadStateas been called, the golbal varialblel Pad holds the cur-
rent pad states.

Here is an example program:
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void main()

{

/I Initialize pad system
hel_PadlInit();

/I Set pad behavior
hel_PadSetBehaviour(PAD_BEHAVIOUR_PRESSED_ON_BUTTON_DOWN);

/I Infinite loop
while(TRUE)

/I Make sure its a new frame
if(IsNewFrame)

{
/I Read pad states

hel_PadReadState();

/I Access pad variable

/I Check if button down has been pressed
if(hel_Pad.Pressed.Down)

{

}
else

if(hel_Pad.Pressed.Up)
{

}

IsNewFrame = FALSE;

Go_One_Menu_ltem_Down();

Go_One_Menu_ltem_Up();

}

/I reset pad system
hel_PadReset();
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4.13 Palette Functions

Functions

« void hel_PalBgClear1€u32 PaletteBank)
Set a background palette-bank to black.

« void hel_PalBgClear256vo0id)
Set entire background palette to black.

« void hel_PalBgClearExu32 Startindex, u32 Endindex, u32 R, u32 G, u32 B)
Set entire background palette to a specific color.

« void hel_PalBginterpolate1§void xpPaletteA, void«pPaletteB, u32 Palette-
Bank, u32 Step)

Interpolate between 16 color background palettes.

« void hel_PalBglnterpolate25@oid xpPaletteA, void-pPaletteB, u32 Step)
Interpolate between 256 color background palettes.

« void hel_PalBglnvert1§u32 PaletteBank)
Invert colors of a 16 color background palette-bank.

« void hel_PalBglnvert25¢void)

Invert colors of entire background palette.

« void hel_PalBglnvertEXu32 Startindex, u32 Endindex)

Invert a part of background palette.

« void hel_PalBgLoadvoid «SourceData, u32 NumColors)

Load a background palette.

« void hel_PalBglLoad1§void «SourceData, u32 PaletteBank)
Load a 16 color background palette.

» void hel_PalBgLoad16UnComvoid *SourceData, u32 PaletteBank, u32
CompressionType)

Load a 16 color compressed background palette.

« void hel_PalBgLoad256void «SourceData)
Load a 256 color background palette.

« void hel_PalBgLoad256UnCom(oid xSourceData, u32 CompressionType)
Load a 256 color compressed background palette.

« void hel_PalBgSavelgsoid xpDest, u32 PaletteBank)
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Save a 16 color background palette.

« void hel_PalBgSave25¢oid xpDest)

Save a 256 color background palette.

« void hel_PalObjinterpolate16void xpPaletteA, void«pPaletteB, u32 Palette-
Bank, u32 Step)

Interpolate between 16 color object palettes.

« void hel_PalObjinterpolate25@oid «pPaletteA, voidkpPaletteB, u32 Step)

Interpolate between 256 color object palettes.

« void hel_PalObjLoadvoid «SourceData, u32 NumColors)

Load an object palette.

« void hel_PalObjLoad1§void «SourceData, u32 PaletteBank)

Load a 16 color object palette.

e void hel_PalObjLoad16UnComgvoid *SourceData, u32 PaletteBank, u32
CompressionType)

Load a 16 color compressed object palette.

« void hel_PalObjLoad256void «SourceData)

Load a 256 color object palette.

« void hel_PalObjLoad256UnCom(woid «SourceData, u32 CompressionType)

Load a 256 color compressed object palette.

« void hel_PalObjSavelgroid xpDest, u32 PaletteBank)

Save a 16 color object palette.

« void hel_PalObjSave25@/0id xpDest)

Save a 256 color object palette.

4.13.1 Detailed Description

Details...

The Palette Functionmodule provides functions to lodhlettes  into Vram, save
from Vram, as well as functions to manipuld&alettes . Most functions use DMA
Channel 3 in 16BIT mode to transfer the data either to or from Vram.
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4.13.2 Function Documentation
4.13.2.1 void hel_PalBgClearl16 (u3RaletteBanh

Set a background palette-bank to black.

The hel_PalBgClearl6function sets the background palette-bank specified by
PaletteBank to black.

Parameters:
PaletteBank The palette-bank (0..15)

See also:
hel_PalBgClearExhel_PalBgClear256

4.13.2.2 void hel_PalBgClear256 (void)

Set entire background palette to black.

Thehel_PalBgClear256inction sets the entire background palette to black.

See also:
hel_PalBgClearExhel_PalBgClearl6

4.13.2.3 void hel_PalBgClearEx (u3&tartindex u32 Endindex, u32R, u32G,
u32B)
Set entire background palette to a specific color.

This function sets all palette entries between and includtagtindex  to End-
Index to the color specified iR, GandB.

Parameters:
Startindex Index to start at (0..254)

Endindex Index to end at (Startindex+1..n)
R Red amount (0..255)

G Green amount (0..255)

B Blue amount (0..255)

See also:
hel_PalBgClear256el_PalBgClear16
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4.13.2.4 void hel_PalBginterpolatel6 (voig pPaletteA void x pPaletteB u32
PaletteBank u32 Step

Interpolate between 16 color background palettes.

The hel_PalBglinterpolatelfunction interpolates between two 16 color background
palettes and stores the interpolai@Bvalue into Vram.

Parameters:
pPaletteA Source colors

pPaletteB Target colors
PaletteBank Target palette bank of interpolated values. This can be between 0..15

Step Interpolation-Step. Th&tep can be between 0..31. 0 means colors are
completely taken fronpPaletteA , 31 means colors are completely taken
from pPaletteB

Note:
Interpolating between two palettes can be used to fake some kind of sunset for
example. Use two palettes, one with colors how your level looks when it is day
and one when it is night. Then simply interpolate between those palettes from
level start to end. See sample project.

See also:
hel_PalBglnterpolate256

4.13.2.5 void hel_PalBginterpolate256 (void pPaletteA void « pPaletteB u32
Step

Interpolate between 256 color background palettes.

Thehel_PalBginterpolate25@inction interpolates between two 256 color background
palettes and stores the interpolai@Bvalue into Vram.

Parameters:
pPaletteA Source colors

pPaletteB Target colors
Step Interpolation-Step. Th&tep can be between 0..31. 0 means colors are

completely taken fronpPaletteA , 31 means colors are completely taken
from pPaletteB

Note:
Interpolating between two palettes can be used to fake some kind of sunset for
example. Use two palettes, one with colors how your level looks when it is day
and one when it is night. Then simply interpolate between those palettes from level
start to end. See sample project. This function is rather slow, it requires about 20%
execution time of one frame.

See also:
hel_PalBglnterpolate16

Generated on Sun Oct 9 20:20:55 2005 for HEL Library by Doxygen



78 HEL Library Module Documentation

4.13.2.6 void hel_PalBglnvert16 (u3PaletteBank

Invert colors of a 16 color background palette-bank.

Thehel_PalBglnvertl6unction inverts the colors of the background palette, specified
by PaletteBank

Parameters:
PaletteBank The palette-bank (0..15)

See also:
hel_PalBglnvertExhel_PalBglnvert256

4.13.2.7 void hel_PalBglnvert256 (void)

Invert colors of entire background palette.

This function inverts the entire background palette entries (colors)

See also:
hel_PalBglnvertExhel_PalBglnvert16

4.13.2.8 void hel_PalBglnvertEx (u3=tartindex u32 Endindex)

Invert a part of background palette.
This function inverts all background-palette colors between and inclugitag-
Index andEndindex .

Parameters:
Startindex Index to start at (0..254)

Endindex Index to end at (Startindex+1..n)

See also:
hel_PalBgClear256el_PalBgClear16

4.13.2.9 void hel_PalBgLoad (voic SourceData u32NumcColorg

Load a background palette.

Thehel_PalBgLoadunction loads a background palette.

Parameters:
SourceDataPointer to palette-data

NumColors Number of colors to load. The destination starting index is 0.
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4.13.2.10 void hel_PalBgLoad16 (void SourceData u32 PaletteBank

Load a 16 color background palette.
Thehel_PalBgLoadl@unction loads a 16 color background palette to the bank speci-
fied byPaletteBank

Parameters:
SourceData Pointer to palette-data

PaletteBank The palette-bank (0..15)

Note:
ham_LoadBGPal16 does not work from time to time. | didn’t find out the reason
for that, so | just madeel_PalBgLoad1@nd use this one instead.

4.13.2.11 void hel_PalBgLoad16UnComp (void SourceData u32 PaletteBank
u32 CompressionType

Load a 16 color compressed background palette.
The hel_PalBgLoad256UnComfunction loads a compressed 16 color background

palette

Parameters:
SourceDataPointer to palette-data

PaletteBank The palette-bank (0..15)

CompressionTypéelype of Compression. SEBOMPRESSION_TYPE prede-
fined values.

See also:
hel_PalBgLoad256UnCompel_PalBgLoadlghel SwiUnComp

4.13.2.12 void hel_PalBglLoad256 (void SourceData

Load a 256 color background palette.
Thehel_PalBgLoad258unction loads a 256 color background palette

Parameters:
SourceDataPointer to palette-data

4.13.2.13 void hel_PalBgLoad256UnComp (void SourceData u32
CompressionType
Load a 256 color compressed background palette.

The hel_PalBgLoad256UnComiunction loads a compressed 256 color background
palette
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Parameters:
SourceDataPointer to palette-data

CompressionTypelype of Compression. SEOMPRESSION_TYPE prede-
fined values.

See also:
hel_PalBgLoadl6UnCompel PalBgLoad25@el SwiUnComp

4.13.2.14 void hel_PalBgSavel6 (voidpDest u32 PaletteBank

Save a 16 color background palette.

The hel_PalObjSavelfunction copies a 16 color background palette from VRAM to
the memory location specified Ippest .

Parameters:
pDest Destination address, must point to an allocated buffer of at least 16 half-
words (ul6’s).

PaletteBank Source palette-bank (0..15)

4.13.2.15 void hel_PalBgSave256 (voidpDes)

Save a 256 color background palette.

Thehel_PalBgSave25finction copies the 256 color background palette from VRAM
to the memory location specified Ippest .

Parameters:
pDest Destination address, must point to an allocated buffer of at least 256 half-
words (ul6’s).

4.13.2.16 void hel_PalObjinterpolate16 (void pPaletteA void * pPaletteB u32
PaletteBank u32 Step

Interpolate between 16 color object palettes.

Thehel_PalObijinterpolatelféinction interpolates between two 16 color object palettes
and stores the interpolat&GBvalue into Vram.

Parameters:
pPaletteA Source colors

pPaletteB Target colors
PaletteBank Target palette bank of interpolated values. This can be between 0..15

Step Interpolation-Step. Th&tep can be between 0..31. 0 means colors are
completely taken fronpPaletteA , 31 means colors are completely taken
from pPaletteB
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See also:
hel_PalObjinterpolate256

4.13.2.17 void hel_PalObjinterpolate256 (voic pPaletteA void « pPaletteB
u32 Step

Interpolate between 256 color object palettes.

The hel_PalObjinterpolate25€unction interpolates between two 256 color object
palettes and stores the interpolai@Bvalue into Vram.

Parameters:
pPaletteA Source colors

pPaletteB Target colors

Step Interpolation-Step. Th&tep can be between 0..31. 0 means colors are
completely taken fronpPaletteA , 31 means colors are completely taken
from pPaletteB

See also:
hel_PalObjinterpolate16

4,13.2.18 void hel_PalObjLoad (void- SourceDatau32NumColorg

Load an object palette.

Thehel_PalObjLoadunction loads an object palette.

Parameters:
SourceDataPointer to palette-data

NumColors Number of colors to load. The destination starting index is 0.

4.13.2.19 void hel_PalObjLoad16 (void SourceDatau32 PaletteBan§

Load a 16 color object palette.

The hel_PalObjLoad16unction loads a 16 color object palette to the bank specified
by PaletteBank

Parameters:
SourceDataPointer to palette-data

PaletteBank The palette-bank (0..15)

Note:
ham_LoadObjPal16 does not work from time to time. | didn’t find out the reason
for that, so | just madéel_PalObjLoad1@nd use this one instead.
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4.13.2.20 void hel_PalObjLoad16UnComp (void SourceDatau32 PaletteBank
u32 CompressionType
Load a 16 color compressed object palette.

Thehel_PalObjLoad16UnConfpinction loads a compressed 16 color object palette

Parameters:
SourceDataPointer to palette-data

PaletteBank The palette-bank (0..15)

CompressionTypelype of Compression. SEOMPRESSION_TYPE prede-
fined values.

See also:
hel_PalObjLoad256UnCompel_PalObjLoadlghel SwiUnComp

4.13.2.21 void hel_PalObjLoad256 (voi& SourceData

Load a 256 color object palette.

Thehel_PalObjLoad256unction loads a 256 color object palette

Parameters:
SourceDataPointer to palette-data

4.13.2.22 void hel_PalObjLoad256UnComp (voi¢ SourceData u32
CompressionType
Load a 256 color compressed object palette.

Thehel_PalObjLoad256UnConfpnction loads a compressed 256 color object palette

Parameters:
SourceDataPointer to palette-data

CompressionTypelype of Compression. SEBOMPRESSION_TYPE prede-
fined values.

See also:
hel_PalObjLoad16UnCompel_PalObjLoad25@el SwiUnComp

4.13.2.23 void hel_PalObjSave16 (void pDest u32 PaletteBanh

Save a 16 color object palette.

The hel_PalObjSavel@unction copies a 16 color object palette from VRAM to the
memory location specified pyDest .
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Parameters:
pDest Destination address, must point to an allocated buffer of at least 16 half-
words (ul6’s).

PaletteBank Source palette-bank (0..15)

4.13.2.24 void hel_PalObjSave256 (void pDes})

Save a 256 color object palette.

The hel_PalObjSave25function copies the 256 color object palette from VRAM to
the memory location specified Ippest .

Parameters:
pDest Destination address, must point to an allocated buffer of at least 256 half-
words (ul6’s).
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4.14 SRAM Functions

Functions

* u8 ATTR_DEPRECATEDhel_RAMEntryExistgcharxpldentifier)
Check if a SRAM entry exists.

4.14.1 Function Documentation
4.14.1.1 u8 ATTR_DEPRECATED hel_RAMEntryExists (char* pldentifier)
Check if a SRAM entry exists.

Parameters:
pldentifier The identifier string by which the entry (data block) will be identified.

Returns:
Returns TRUE when the entry specified pidentifier exists in HAM'’s
SRAM management, otherwise it returns FALSE.

This functions checks if the entry (data block) specifiedohyentifier exists in
HAM’s SRAM management.

See also:
Check ham_InitRAM() in your local HAM documentation
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4.15 Splash-Screen Functions

Functions

« void hel_Splash(void xpBitmap, void«pPalette, u8 SplashTypeln, u8 Splash-
TypeOut, u8 FadelnSpeed, u8 FadeOutSpeed, u8 WaitFrames, u8 AfterWait-
Frames)

Display a Splash-Screen.

« void hel_SplashUnCom(void «pBitmap, void«pPalette, u8 SplashTypeln, u8
SplashTypeOut, u8 FadelnSpeed, u8 FadeOutSpeed, u8 WaitFrames, u8 After-
WaitFrames, u32 CompressionType)

Display a Splash-Screen with image decompression support.

4.15.1 Function Documentation

4.15.1.1 void hel_Splash (voig pBitmap, void = pPalette u8 SplashTypelnu8
SplashTypeOutu8 FadelnSpeedu8 FadeOutSpeedu8 WaitFrames u8
AfterWaitFrameg

Display a Splash-Screen.

Please read thieel_SplashUnComgdocumentation.

See also:
hel_SplashUnComp

4.15.1.2 void hel_SplashUnComp (void pBitmap, void x pPalette u8
SplashTypeln u8 SplashTypeOutu8 FadelnSpeedu8 FadeOutSpeed
u8 WaitFrames u8 AfterWaitFrames u32 CompressionType

Display a Splash-Screen with image decompression support.

Parameters:
pBitmap Pointer to picture-data. The image must have one of the following sizes,
depending on in what mode the GBA currently is:
* Mode 3 : 243160 pixels, 15bit BGR
« Mode 4 : 246160 pixels, 8 bit
* Mode 5: 163120 pixels, 15hit BGR
This function also supports compressed image data. If the image data is

compressed, thEompressionType parameter has to be set to the com-
pression type it was compressed with.

pPalette Pointer to palette-data. In mode 3 and 5 set it to NULL
SplashTypelnType of splash screen in-fader. This can be on of these:
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* SPLASH_TYPE_BLACK
* SPLASH_TYPE_WHITE

SplashTypeOutType of splash screen out-fader. This can be on of these:

* SPLASH_TYPE_BLACK
* SPLASH_TYPE_WHITE

FadelnSpeedSpeed of in-fading process. Setting this to 6 looks nice.
FadeOutSpeedSpeed of out-fading process. Setting this to 6 looks nice.
WaitFrames How many frames the image should be display (without fade in/out)
AfterWaitFrames How many frames the function should wait before leaving

CompressionTypelrhe compression type of the data wheiitmap points to.
This can be one of theOMPRESSION_TYPE predefined values.

Note:
The Splash functions are designed for bitmap modes (mode 3/4/5) only and uses
the special effect register.

See also:
hel_Splashhel_SwiUnComp
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4.16 BIOS Functions

Functions

void hel_SwiLZ77UnCompVran@void xpDst, const voidpSrc)
Expand LZ77-compressed data.

void hel_SwiLZ77UnCompWranfvoid xpDst, const voidpSrc)
Expand LZ77-compressed data.

void hel_SwiRLUnCompVranfvoid xpDst, const voidpSrc)
Expand Run-Length-Encoded data.

L]

void hel_SwiRLUnCompWran{void xpDst, const voidpSrc)
Expand Run-Length-Encoded data.

void hel_SwiUnComgvoid xpDst, const voidkpSrc, u32 CompressionType)

Expand compressed data.

4.16.1 Detailed Description

Description ...

TheBIOS FunctiondModule can be used to execute functions from the GBAs BIOS.
Several functions expect halfword or word-aligned memoryaddresses to work probably.

The debug library contains a memoryaddress-checking-mechanism which will display
an error when a parameter contains an invalid memoryaddress. Invalid in sense of
wrong alignment.

4.16.2 Function Documentation
4.16.2.1 void hel_SwiLZ77UnCompVram (void« pDst const void* pSr¢

Expand LZ77-compressed data.

Parameters:
pDst Destination address, must be halfword aligned!

pSrc Source address, must be word aligned and data size must be multiple 4.

4.16.2.2 void hel_SwiLZ77UnCompWram (void« pDst const void* pSrc¢

Expand LZ77-compressed data.
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Parameters:
pDst Destination address.

pSrc Source address, must be word aligned and data size must be multiple 4.

4.16.2.3 void hel_SwiRLUnCompVram (void« pDst const void* pSrc
Expand Run-Length-Encoded data.

Parameters:
pDst Destination address, must be halfword aligned!

pSrc Source address, must be word aligned and data size must be multiple 4.

4.16.2.4 void hel_SwiRLUnCompWram (void« pDst const void pSrc)
Expand Run-Length-Encoded data.

Parameters:
pDst Destination address.

pSrc Source address, must be word aligned and data size must be multiple 4.

4.16.2.5 void hel_SwiUnComp (void pDst const voidx pSrc u32
CompressionType

Expand compressed data.

Parameters:
pDst Destination address

pSrc Source address

CompressionTypeCompression-type of source data. This can be one of the fol-
lowing predefines values:
* COMPRESSION_TYPE_LZ77VRAM
* COMPRESSION_TYPE_LZ77WRAM
* COMPRESSION_TYPE_RLEVRAM
+ COMPRESSION_TYPE_RLEWRAM

Note:
The destination and source addresses have to be aligned. Please see correspond-
ing decompress function such lasl_SwiLZ77UnCompVramhel_SwiLZ77Un-
CompWram hel_SwiRLUnCompVramhel_SwiRLUnCompWram
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4.17 System Control Functions

Functions

« void hel_SysSetPrefetqu32 Value)
Enable/Disable prefetch buffer.

4.17.1 Function Documentation
4.17.1.1 void hel_SysSetPrefetch (u3zlue)
Enable/Disable prefetch buffer.
Parameters:
Value Set this either td'RUEor FALSE, whether you want to enable or disable
the prefetch buffer.
Note:

For a detailed explanation what the prefetch buffer makes and for what it is good
for, please read the documentation from. (links point to an external resource)
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4.18 Tile Functions

Description.

Functions

« void hel_TileDelnit(u32 BgNo)
Deinitialize a Tile-System.

« void hel_Tilelnit (u32 BgNo, const u&pTileData, ul6 NumTilesRom, ul&p-
BufferA, ul6 NumTilesRam, ulépBufferB, u8 ColMode, u8 PalNo, u8 Cbhb-
OnlyMode)

Init a Tile-System.

* u32hel_TilelsGraphicLoadefu32 BgNo, u32 RomTileNo)
Check if a graphic is loaded.

« void hel_TilePreloadGraphi@32 BgNo, u32 RomTileNo)
Preload a graphic.

« void hel_TileReleaseGraph{a32 BgNo, u32 RomTileNo)

Release a graphic.

+ void hel_TileReloadGraphi¢u32 BgNo, u32 TargetRomTileNo, const uf-
Source)

Reload tile-graphic(s).

« void hel_TileReloadGraphicl@32 BgNo, u32 TargetRomTileNo, const «g8-
Source)

Reload 4bit tile-graphic(s).

« void hel_TileReloadGraphic256132 BgNo, u32 TargetRomTileNo, const u8
xpSource)

Reload 8bit tile-graphic(s).

« void hel_TileShardu8 TargetBgNo, u8 SourceBgNo, u8 PalNo)
Share tilesetdata.

4.18.1 Detailed Description

Description.

HEL's tile-system implementation dynamically reloads tile graphics and can therefore
bypass the hardware limit of 1024 tiles which allows you to design more extended
levels. The maximum amount of tiles what can be handled by HEL’s tile-system is
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32767 tiles. A few functions of HEL's tile-system are located in IWRAM, because
they have to be fast. If you don't use dynamic tile reloading, these functions will not
be linked into the ELF and therefore consume no extra memory.

HEL's tile-system does not dynamically allocate any memory from EWRAM. You have
to pass allocated buffers instead. This option allows to use an own memory manager,
in case it is necessary.

It can share tilesetdata between backgrounds. This is helpful if you have one (huge)
tileset which is used by several backgrounds. When you share 16 color graphics, you
can specify a different palettenumber for the shared data. This makes it possible to use
the same tileset with different colors.

It comes with a function to check if specific tiles are loaded to videoram and reload
their graphics to perform tileanimations.

16 and 256 color graphics are supported, all associated calculations are done for you
automatically. You only have to pass the colormode when initializing the tile-system.

In debugmode it displays an errormessage when it tries to load a new tile into videoram
but cannot find enough space.

Note:
Dynamic tile reloading with rotatation maps is not supported yet.

4.18.2 Function Documentation
4.18.2.1 void hel_TileDelnit (uU32BgNo)

Deinitialize a Tile-System.

Thehel_TileDelnitfunction deinits the tilesystem for the background specifie8&y
No.

Parameters:
BgNo Backgroundnumber to deinit the tilesystem from.

See also:
hel_Tilelnit

4.18.2.2 void hel_Tilelnit (u32BgNo, const u8x pTileData u16 NumTilesRom
ul6 « pBufferA, ul6 NumTilesRam ul6 x pBufferB, u8 ColMode u8
PalNo, u8 CbbOnlyModé

Init a Tile-System.

Parameters:
BgNo Backgroundnumber to init the tilesystem for.

pTileData Pointer to source tilesetdata.
NumTilesRom Amount of tiles in the source tileset.
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pBufferA A buffer of NumTilesRom allocated halfwords (ul6's)pBufferA
should be located iIEWRAM

NumTilesRam Amount of tiles you want to use in videoram. It's the maximum
amount of tiles what can be displayed at the same time. For example the
screen consists entirely of unique tiles, tidumTilesRam has to be set to
21x31.

pBufferB A buffer of NumTilesRam %3 allocated halfwords (ul6’s). p-
BufferB should be located iEWRAM

ColMode Colormode ofpTileData . Set it to O when using 4bit graphics, oth-
erwise to 1.

PalNo When using 4bit graphics, sBalNo to palette number the graphic uses,
otherwise set it to O.

CbbOnlyMode Please consult youiAMdocumentation, seleam_InitTile-
Set

#define RAM_SLOTS (224)

ul6 BufferA[451] ATTR_MEM_IN_EWRAM:;
ul6 BufferB[RAM_SLOTS *3] ATTR_MEM_IN_EWRAM:;

hel_Tilelnit
(
0, /I BgNo
world_Tiles, /I Source GraphicData (Tileset)
SIZEOF_16BIT(BufferA), // Amount of tiles in GraphicData
BufferA, /I BufferA
RAM_SLOTS, /I Amount of tiles to use in videoram
BufferB, /I BufferB
1, /I Colormode (1=256 Colors, 0=16 Colors)
0, /I Palettenumber (0..15)
TRUE /I CbbOnlyMode

);

/I Create a Map here and enable dynamic tile reloading
/I This can be done with hel_Maplnit and hel_MapSetDynamicTileReloading

See also:

hel_TileDelnit hel_TileSharghel MapSetDynamicTileReloading

4.18.2.3 u32 hel_TilelsGraphicLoaded (u3BgNo, u32RomTileNg

Check if a graphic is loaded.

Thehel_TilelsGraphicLoadefiinction can be used to check if a tile is currently loaded
or not.

Parameters:

BgNo Backgroundnumber the tilesystem is assigned to
RomTileNo The tilenumber to check

Returns:

TRUEIf loaded, otherwis&ALSE
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4.18.2.4 void hel_TilePreloadGraphic (u3BgNo, u32RomTileNg

Preload a graphic.

Thehel_TilePreloadGraphitnction loads the graphic for the tile referenced?ym-
TileNo to Vram.

Parameters:
BgNo Backgroundnumber the tilesystem is assigned to

RomTileNo The tilenumber in ROM to preload

Note:
Preloaded graphics must be manually released when they are no longer needed.
Releasing the graphics must be done wigh TileReleaseGraphic

See also:
hel_TileReleaseGraphic

4.18.2.5 void hel_TileReleaseGraphic (u32gNo, u32 RomTileNg

Release a graphic.

The hel_TileReleaseGraphitinction releases the graphic for the tile referenced by
RomTileNo in Vram.

Parameters:
BgNo Backgroundnumber the tilesystem is assigned to

RomTileNo The tilenumber in ROM to release

Note:
Only preloaded graphics must be manually released. If the graphic is used by
another tile, it will not be released.

See also:
hel_TilePreloadGraphic

4.18.2.6 void hel_TileReloadGraphic (u3BgNo, u32 TargetRomTileNg const
u8 x pSourcg

Reload tile-graphic(s).

Thehel_TileReloadGraphican be used to reload the graphic for a given tile with either
4bit or 8bit colordepth.

Parameters:
BgNo Backgroundnumber the tilesystem is assigned to

TargetRomTileNo The tilenumber for what you want to reload the graphic.
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pSource Pointer to source graphicdata.

Note:
Sincehel_TileReloadGraphimust first check the colordepth to compute the cor-
rect datasize before loading the new tile to vram, this functions is slightly slower
than the more specific reloading functions lik&_TileReloadGraphicl&ndhel_-
TileReloadGraphic256Before reloading a tile, first check if it is already loaded.
In case it is not, you cannot reload it. To check if a tile is loaded heteTilels-
GraphicLoaded

See also:
hel_TileReloadGraphicl®el_TileReloadGraphic256

4.18.2.7 void hel_TileReloadGraphic16 (u3BgNo, u32 TargetRomTileNg const
u8 x pSource

Reload 4bit tile-graphic(s).

The hel_TileReloadGraphicl6an be used to reload the graphic for a given tile with
4bit colordepth (16 colors).

Parameters:
BgNo Backgroundnumber the tilesystem is assigned to

TargetRomTileNo The tilenumber for what you want to reload the graphic.
pSource Pointer to source graphicdata.

Note:
This function is faster thahel_TileReloadGraphicBefore reloading a tile, first
check if it is already loaded. In case it is not, you cannot reload it. To check if a
tile is loaded, uséel_TilelsGraphicLoaded

See also:
hel_TileReloadGraphjtel_TileReloadGraphic256

4.18.2.8 void hel_TileReloadGraphic256 (u3BgNo, u32 TargetRomTileNo
const u8x pSourcg

Reload 8bit tile-graphic(s).

Thehel_TileReloadGraphic256an be used to reload the graphic for a given tile with
8bit colordepth (16 colors).

Parameters:
BgNo Backgroundnumber the tilesystem is assigned to

TargetRomTileNo The tilenumber for what you want to reload the graphic.
pSource Pointer to source graphicdata.
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Note:
This function is faster thahel_TileReloadGraphicBefore reloading a tile, first
check if it is already loaded. In case it is not, you cannot reload it. To check if a
tile is loaded, uséel_TilelsGraphicLoaded

See also:
hel_TileReloadGraphjtel_TileReloadGraphic16

4.18.2.9 void hel_TileShare (ugargetBgNg u8 SourceBgNo u8 PalNo)

Share tilesetdata.

The hel_TileSharefunction can be used to share tilesetdata. This is helpful if you
have one tileset which is used by several backgrounds. Instead of initializing for each
background an own TileSystem, you can (re)use the tilesetdata of an existing Tile-
System. This has a big plus, because it requires less memory!

Parameters:
TargetBgNo Target, this is the backgroundnumber which receives the tilesetdata.

SourceBgNo Source, this is the backgroundnumber which provides the tileset-
data.

PalNo Palettenumber the target background should use. This makes it possible to
use the same tilesetdata, but with different colors for each background. If you
share 256 color graphics, set it to 0, otherwise to a palettenumber between 0
and 15.

When you no longer need the shared TileSystem helI TileDelnit

Note:
If you share tilesetdata, please keep in mind it is used by at least two backgrounds.
This means it will probably display more tiles from the same tileset and therefore
the TileSystem needs more tileslots to work with. To increase the tileslots, use
NumTilesRam andpBufferB parameter which you passiel_Tilelnit, when
initializing the source tileset.

See also:
hel_Tilelnit, hel_TileDelnit
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4.19 Timer Functions

Functions

* ul6hel_TimerGetValuéu8 TimerNo)
Get Counter Value.

* u8hel_TimerlsEnable@u8 TimerNo)
Check if timer is enabled.

« void hel_TimerResetValu@8 TimerNo)
Reset Counter Value.

« void hel_TimerSetEnabl@8 TimerNo, u8 Value)
Start/Stop a timer.

« void hel_TimerSetFrequendu8 TimerNo, u8 Value)
Set frequency.

* void hel_TimerSetValuéu8 TimerNo, ul6 Value)
Set Counter Value.

« void hel_TimerStar{u8 TimerNo)
Start a timer.

« void hel_TimerStogu8 TimerNo)
Stop a timer.

« void hel_TimerStopAli(void)
Stop all Timers.

4.19.1 Function Documentation
4.19.1.1 ul6 hel TimerGetValue (ugimerNo)

Get Counter Value.

Parameters:
TimerNo Channel of the Timer (0..3)

Returns:
Returns the 16bit counter value of the timer specified ioyerNo

See also:
hel_TimerSetValue
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4.19.1.2 u8 hel_TimerlsEnabled (u8rimerNo)

Check if timer is enabled.

Checks if the timer specified byimerNo is enabled or not

Parameters:
TimerNo Channel of the Timer (0..3)

Returns:
Returns TRUE when the timer specified bf¥imerNo is enabled, otherwise
FALSE

See also:
hel_TimerStarthel_TimerStophel_TimerStopAll

4.19.1.3 void hel_TimerResetValue (ugimerNo)

Reset Counter Value.

The hel_TimerResetValu&inction sets the 16bit counter value of the timer specified
by TimerNo to zero.

Parameters:
TimerNo Channel of the Timer (0..3)

See also:
hel_TimerSetValughel _TimerGetValue

4.19.1.4 void hel_TimerSetEnable (ugimerNo, u8 Value)

Start/Stop a timer.

Starts or stops the timer specified BynerNo , depending on the value specified by
Value

Parameters:
TimerNo Channel of the Timer (0..3)

Value SetValue to TRUE to start the timer specified ByimerNo , FALSEto
stop it.

See also:
hel_TimerStarthel_TimerStophel_TimerStopAll
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4.19.1.5 void hel_TimerSetFrequency (u8imerNo, u8 Value)

Set frequency.

Set the frequency at which the timer updates.

Parameters:
TimerNo Channel of the Timer (0..3)

Value The frequency value you want to set the timer to. This can be one of the

following:
| Value | Frequency |
+ + +
| 0 | 59,595 nanos (running 16,78MHz) |
| 1| 3,841 micrs (running clock/64) |
| 2 | 15,256 micrs (running clock/256) |
| 3 | 61,025 micrs (running clock/1024) |
+ + +

4.19.1.6 void hel_TimerSetValue (ugimerNo, ul6 Value)

Set Counter Value.

The hel_TimerSetValuéunction sets the 16bit counter value of the timer specified by
TimerNo to value specified by/alue .

Parameters:
TimerNo Channel of the Timer (0..3)

Value Value to set the counter to

See also:
hel_TimerGetValue

4.19.1.7 void hel_TimerStart (u8TimerNo)

Start a timer.

Starts the timer specified ByimerNo

Parameters:
TimerNo Channel of the Timer (0..3)

See also:
hel_TimerStophel_TimerStopAll
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4.19.1.8 void hel_TimerStop (u8fimerNo)

Stop a timer.

Stops the timer specified ByimerNo

Parameters:
TimerNo Channel of the Timer (0..3)

See also:
hel_TimerStarthel_TimerStopAll

4.19.1.9 void hel_TimerStopAll (void)

Stop all Timers.

Thehel_TimerStopAlifunction stops all enabled timers.

See also:
hel_TimerStop
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4.20 Window Functions

Description.

Functions

+ void hel_WinDelnit(u8 WinNo)
Set region of an existing window.

* void hel_WinHide(u8 WinNo)

Hide an existing window.

« void hel_WinlInit (u8 WinNo, u8 Left, u8 Top, u8 Right, u8 Bottom, u8 Inside-
Flags, u8 OutsideFlags)

Initializes a new Window.

« void hel_WinlInitEx(u8 WinNo, u8 Left, u8 Top, u8 Right, u8 Bottom, u8 Inside-
Flags, u8 OutsideFlags, u8 SkipOutsideFlags)

Initializes a new Window.

« void hel_WinSetInsideFlag&8 WinNo, u8 InsideFlags)
Set inside flags of an existing window.

« void hel_WinSetOutsideFlagsi8 WinNo, u8 OutsideFlags)
Set inside flags of an existing window.

« void hel_WinSetRegioriu8 WinNo, u8 Left, u8 Top, u8 Right, u8 Bottom)

Set region of an existing window.

« void hel_WinSetVisiblgu8 WinNo, u8 Value)
Set visibility of an existing window.

« void hel_WinShow(u8 WinNo)
Show an existing window.

« void hel_WinTransmi{void)
Transmit Window Attributes to Vram.

4.20.1 Detailed Description

Description.

The Window Feature can be used to split the screen into different regions. BG0-3, OBJ
Layers and Special Effects can be separately enabled and/or disabled in each of these
regions.
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All functions, except forel_WinInitEx, get replaced with macros when you switch
to release-mode. The Window Attributes are shadowed and need to be transmitted to
hardware during Vertical Blank. This method avoids screen tearing!

4.20.2 Function Documentation
4.20.2.1 void hel_WinDelnit (uU8WinNo)

Set region of an existing window.

Thehel_WinSetRegiofunction sets the region of an existing window.

Parameters:
WinNo Window-Number

Example:

/I Delnit Window 0
hel_WinDelnit(0);

See also:
hel_WinlInit

4.20.2.2 void hel_WinHide (u8/NinNo)

Hide an existing window.

Thehel_WinHidefunction hides an existing window.

Parameters:
WinNo Window-Number

Example:

hel_WinHide

0 /[ WinNo
)

See also:
hel_WinlInit, hel_WinHide hel_WinSetVisible

4.20.2.3 void hel_WinlInit (uBWinNo, u8 Left, u8 Top, u8 Right, u8 Bottom, u8
InsideFlags u8 OutsideFlag3

Initializes a new Window.

Thehel_WinlInitfunction initializes a new window.

Please refer tbel_WinInitExfor details.
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Note:
hel_WinlInitjust callshel_WinInitExwith SkipOutsideFlags set toFALSE

4.20.2.4 void hel_WinInitEx (u8WinNo, u8 Left, u8 Top, u8 Right, u8 Bottom,
u8 InsideFlags u8 OutsideFlags u8 SkipOutsideFlagy

Initializes a new Window.

The hel_WinlnitEx function initializes a new window. Windows can be used, for ex-
ample, to split the screen into different regions.

Parameters:

WinNo Number of Window to initialize, this can be 0, 1 and 2. See notes!

Left Left screen-coordinate of window, specified in pixels.

Top Top screen-coordinate of window, specified in pixels.

Right Right screen-coordinate of window, specified in pixels.

Bottom Bottom screen-coordinate of window, specified in pixels.

InsideFlags ThelnsideFlags  can be used to separately enable and/or disable
BGO0-3, OBJ layers as well as SpecialFX for the inner-region. The following
values can be used and combined forlitdeFlags (See notes!):

* WIN_BGO

« WIN_BG1

« WIN_BG2

* WIN_BG3

« WIN_OBJ

* WIN_FX

« WIN_ALL

* WIN_NONE

OutsideFlags TheOutsideFlags  can be used to separately enable and/or dis-
able BGO0-3, OBJ layers as well as SpecialFX for the outer-region. Please
note that window 0 and 1 share taitsideFlags . You can only use the
OutsideFlags  for window 0 and 1 together. The following values can be
used and combined for thesideFlags  (See notes!):

* WIN_BGO

« WIN_BG1

* WIN_BG2
 WIN_BG3

« WIN_OBJ

* WIN_FX

« WIN_ALL
 WIN_NONE

SkipOutsideFlagsSince theOutsideFlags  are shared for Window 0 and 1,
you might don’t want to override them when you init another window. When

you setSkipOutsideFlags to TRUE they will not be set! This parame-
ter has no impact on Window 2.
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Note:
Window 2, the Object Window, is specified by Objects (Sprites) which are having
the Object-Mode set t®BJ_MODE_OBJWINDOMhy pixels of these Objects
with the palette index 0, are used as Object Window Region. The Object itself is
not displayed! For more about Objects, please refer to the Object Documentation
and readhel_ObjCreate
OutsideFlags  have to be specified always for Window 2 e@kipOutside-
Flags have to becALSE

Parameters:

« WIN_BGO: Enable BG Layer 0

« WIN_BG1: Enable BG Layer 1

* WIN_BGZ2: Enable BG Layer 2

« WIN_BG3: Enable BG Layer 3

« WIN_OBJ: Enable OBJ Layer

« WIN_FX: Enable SpecialFX processing

« WIN_ALL : Enable all BG Layers and OBJ Layer (cannot be combined)

« WIN_NONE Disable all BG Layers and OBJ Layer (cannot be combined)

Example:
hel_WinlInitEx
(
0, /I WinNo
0, Il Left
16, /I Top
240, /I Right
144, /I Bottom
WIN_BGO | WIN_BG 1 | WIN_FX, // InsideFlags
WIN_NONE, /I OutsideFlags
FALSE /I SkipOutsideFlags
);
See also:

hel_WinSetRegiorhel_WinDelnit

4.20.2.5 void hel_WinSetlInsideFlags (u8/inNo, u8 InsideFlagg

Set inside flags of an existing window.
Thehel_WinSetInsideFlagginction sets the InsideFlags of an existing window.

Parameters:
WinNo Window-Number

InsideFlags Please refer tbel_Winlnit
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Example:

hel_WinSetlnsideFlags

(
0 /I WinNo

WIN_BG2 | WIN_FX /I InsideFlags
)i

See also:
hel_WinlInit, hel_WinSetOutsideFlags

4.20.2.6 void hel_WinSetOutsideFlags (U8/inNo, u8 OutsideFlag$

Set inside flags of an existing window.

Thehel_WinSetinsideFlagisinction sets the InsideFlags of an existing window.

Parameters:
WinNo Window-Number

OutsideFlags Please refer thel_WinlInit

Example:

hel_WinSetOutsideFlags
(

0, /I WinNo
WIN_ALL /I InsideFlags
)i
See also:

hel_WinlInit, hel_WinSetInsideFlags

4.20.2.7 void hel_WinSetRegion (u8VinNo, u8 Left, u8 Top, u8 Right, u8
Bottom)

Set region of an existing window.

Thehel_WinSetRegiofunction sets the region of an existing window.

Parameters:
WinNo Window-Number

Left Left screen-coordinate of window, specified in pixels.

Top Top screen-coordinate of window, specified in pixels.

Right Right screen-coordinate of window, specified in pixels.
Bottom Bottom screen-coordinate of window, specified in pixels.

Example:
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hel_WinSetRegion

(
0, /I WinNo

0, I Left
16, /I Top
240, /I Right

144 /I Bottom
)

See also:
hel_WinlInit, hel_WinDelnit

4.20.2.8 void hel_WinSetVisible (u8VinNo, u8 Value)

Set visibility of an existing window.

Thehel_WinSetVisiblefunction either shows or hides the Window specified/in-
No.

Parameters:
WinNo Window-Number

Value TRUEto show,FALSEto hide

Example:

hel_WinSetVisible

(
0, /I WinNo

FALSE /I Value
)

See also:
hel_WinlInit, hel_WinShowhel_WinHide

4.20.2.9 void hel_WinShow (u8VinNo)

Show an existing window.

Thehel_WinShowfunction shows an existing window, which was made invisible from
a previous call tdel_WinHide

Parameters:
WinNo Window-Number

Example:

hel_WinShow

(
0 // WinNo
);

See also:
hel_WinlInit, hel_WinHide hel_WinSetVisible
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4.20.2.10 void hel_WinTransmit (void)

Transmit Window Attributes to Vram.

Thehel_WinTransmifunction must be called during VBlank to transmit the shadowed
window attributes to hardware.
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5.1 Improving compile time

You probably noticed the time to compile a rather large project is pretty time inten-
sive. This is mostly because of the huge amount of graphic- and sound-data which get
compiled everytime.

So the first thing you should do is to remove tllean call from theall targetin
your projectmakefile . This call is usually in each template and demo project which
comes along with HAM. For small projects it does not make a big difference though.

The next evil thing | have seen so many times in the HAM forum and sourcecodes is
to include graphics! Graphicdata is usually a lot and it does not make sense to include
them. Now | hear you say 'why is it in most of the HAM demos then?’. Well, | tried to
hold them as simple as possible, so you don’t wonder where file xy comes from.

However, imagine you include 3MB dataiimain.c , now when you only change one
letter in it, it includes all the graphics again and must compile them — that hurts!

It makes much more sense to compile them once and then only link them. This way
they get only compiled when they have changed. To gain even for time, do not convert
the graphics into a C array. GCC generates an assembly file from all C/C++ sources it
compiles. So having it as a huge C array, it's first 'converted’ into assembler code and
then into an object file{,0). The easiest way is to convert the graphics directly into
assembler code. This works quite good and is a lot(!) faster than the C/C++ method.

Another option would be toncbin  the RAW data. incbin is super fast! But this also

has some drawbacks, because as far as | know, you must keep track of alignment and
this could be a real pain. (if anyone knows how to auto-align them, without sending
them through another toolchain to pad all RAW files, then please let me know, I'm very
interessted in it).

Hope it helps :)
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5.2 Contact

Before submitting error-reports, please make sure it actually is an ertéEin To
check this, create a new project and test only the function in question. If the error still
exists, send me the test-project with a detailed error-description.

Do not send the sourcecode of your entire demo or game. The test-project should be
small and compile either on théAMcommandline or out ofisualHAM .

You can also post your question in the offici&\M forum, or if you want to make a
bugreport or feature-request use theuetracker

However, if you wish to get in touch with me, find my email-address at www.console-
dev.de
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5.3 Donate

If you wish to express your appreciation for the time | spend on develdiitig writ-
ing example projects as well as this documentation, | accept and appreciate donations.
Please use the PayPal button below to make your donation, thanks in advance!
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5.4 FAQ - Frequently Asked Questions

Q: I made a demo/game using HEL, do you want it?
A: Of course!
Q: How you convert all the sample graphics?

A: The graphic conversions are all done witlake. Open the makefile of a sample
project and look for "gfx:" target. That's the graphic conversion command. If you want
to execute it, open a HAM Shell ("External Togl€ommand Prompt" in VisualHAM)
and entermake gfx

Q: In one of your sample projects | saw you UBBACrusherCL.exe , where can |
getit?

A: The program is called GBA Crusher and it's written by John Sensebe. Use
google.com or have a look at the gbadev.org forum.

Q: Can I check how many memory my game uses?

A: You can use the following command to display the sizes of sections inside binary
files (x.elf;x.ax.0;etc): ham/gcc-arm/bin/arm-thumb-elf-size.exe -A game.elf

Q: Are there any examples for HEL?

A: Yes, there are! The HEL zip archive you probably just downloaded contains them,
just take a look at it. Hint: The folder is callelmos

Q: My project needs so long to compile, what can | do?

A: Seelmproving compile time

Q: Why Window Function® They are also covered by HAM!
A: Window Functionsn HEL are implemented because:

« HAM’'s Window Functions do not support the SpecialFX attribute at this time
(HAM 2.8)

* HAM'’s Window Functions do not work with Window 1 at this time (HAM 2.8)

Q: So | can use HEL Library for freeware/commercial/shareware projects?

A: Yes, you are free to use HEL Library as part of your program for any purpose
including freeware, commercial and shareware programs, provided some credit is given
to me. This can be in the credits-screen for example. Something like "HEL Library by
Peter Schraut" is fine!

Q: Why do you have most of the Object functions implemented which are also avail-
able in HAM?

A: That's rather easy to explain. All object functions in HAM are 'real functions’. In
HEL most of the functions get replaced with macros when you switch to releasemode.
This is much much MUCH faster then! Make sure to take a look at the other FAQ
entries related to debug/release things too.

Q: When | use the release library, the compiler complains it cannot find the neccessary
functions from the Object Module (hel_Q¥j
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A: This is because | made a compiler directive switch to use macros instead of func-
tions in releasemode. This is quite less overhead and has a huge performance im-
provement. So when you use the release library of HEL, you must open the file
ham/include/mygba.h and comment out the line:

#define HAM_DEBUGGER

For more infomation on this please deebug and Release Library mystery
Q: How can i speed-up my game?

A: In the debug library, HEL makes pretty much us8SERTchecking. This takes
performance and space, -BUT- for the development process | do recommend to use
it, because it helps a lot there, since it displays an errorscreen whenever you pass an
invalid parameter to one of HEL's functions.

However, if you want to have full speed, use HEL's release library and go into
ham/include, open mygba.h and comment out the HAM_DEBUGGER define. Then
HEL uses for a lot of functions macros instead and that’s really a speed boost ;) The
registered HAM library if faster than the freeware version too, just as a side info. For
more infomation on this please sBebug and Release Library mystery

Q: Debug and Release Library?
A: Please seBebug and Release Library mystery

Q: When | disable boundschecking using thed_MapSetBoundsChedlunction and
scroll outside the map, screencorruption appears.

A: Well, that is why HEL has an option for it. When you disable BoundChecking,
HEL does not check anymore if the current position of the map is still inside the (valid)
mapdata. When it is not, then appears corruption on the screen. | recommend to leave
it turned on.

Q: I want to use background-wrapping with my map, but it seems there is a bug.

A: This does not fit into HEL's concept and so it is not supported. For detailed infor-
mation please follovthis  link and read my answer in the forum.

Q: NEW and FREE (malloc / free) are quite slow?

A: Oh well, dynamic memory allocation is slow. Try to avoid it! Use it only for
initialization purposes, don't use it in your gameloop or similar things!
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5.5 Installation

HEL Library comes in two forms. One for debug purposes, ugisgertion Checking
and one for the final release, which does not incl&SSERT's and is faster and
smaller.

Both libraries are calletibhel.a  and they are located in thi& directory from the
HEL ZIP archive, which you probably just downloaded. You will see two subfolders in
thelib directory, one is calledebug and the other one is calledlease

Copy libhel.a either from the debug or release directory into
ham/gcc-arm/lib from your HAM installation.

Then you must also copy thdEL headerfile (hel.h) in order to get access to the
functions. To do this, copyhel.h from HELs src directory into the folder
ham/include  from your HAM installation.

Use one of the HEL demo projects, which come along with this archive, to test if HEL
is working.

To link libhel.a to a project, you must add one line to the project makefile. Open
the makefile from the project where you want to use HEL and add b@BIWES this
line:

ADD_LIBS += $(GCCARMY/lib/libhel.a

Now it's ready to compile!

Please keep in mind, you must have HAM installed and HAMIib linked as well, other-
wise HEL doesn't work right and spites out errors.
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5.6 Introduction

HEL library is an additional function collection for the Gameboy Advance library
calledHAMIib .

HEL builds on the top of HAMIib. In order to use HEL, you have to link HAMlib.
HEL introduces a nice set of functions what can make your coderlife a lot easier.

Most significant features of HEL include:

e Supports (in theory) unlimited large maps

e Supports parallax scrolling

Supports datalayers (collision/event-maps)

Supports dynamic tile reloading to bypass the hardware limit of only 1024 tiles

Detailed API documentation and sample projects

HEL comes of course with a lot of more functions! Take a look at the function- refer-
ence. Most modules have a detailed description.

Naming Convention:

HEL's naming convention makes it easy to find and remember functionnames.
Functions got their names using this system: [prefix] [module] [action]
[prefix] : The prefix is always hel_

[module] : What Module/System from HEL you want to use. This can be Map/Obj/Dma and so forth.
[action] : What the function is intended to do. Init for instance.

Using the above names, the complete functioname coultbéapinit

This has a big advantage. When only writihgl_Map and then triggering your fa-
vorite IDE to popup the codecompletionlist, you halé map-functionnames from
HEL available. This saves times when searching for functions!

Sample Projects:
HEL comes with a few sample projects what demonstrate how to use the different

modules oHEL These can be found under 'hel/demos’ and compile directly from the
HAMshell or out ofVisualHAM .
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5.7 License

HEL Library (c) copyright 2003-2005 by Peter Schraut (www.console-dev.de)
HEL Library is distributed afreeware.

You are free to use HEL Library as part of your program for any purpose including
freeware, commercial and shareware programs, provided some credit is given to the
author.

The origin of this software must not be misrepresented; you must not claim your au-
thorship. All redistributions must retain the original copyright notice and web site
addresses.

Commercial redistribution of the library is allowed only with an explicit written per-
mission from the author.

If you finished a commercial game where HEL library is linked in, the author would
like to be informed in what game it is used.

This software is provided ’as-is’, without warranty of any kind, either expressed or
implied. In no event shall the author be held liable for any damages arising from the
use of this software.
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5.8 Featured Projects

A selection of screenshots from real-world projects which are using HEL Library today.
PleaseContactme if you want to see your project here.
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http://gbadev.org/index.php?ID=542
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Fan

http://fancyfair.free.fr
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http://pokefight.free.fr/LboyPacoSofts/return.htm
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Mar

http://www.playeradvance.org/index.php?showtopic=10480
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5.9 \Version History

 Version 1.7 (10th Oct 2005)

Fixed PDF documentation, images now included as well.

Fixed sample project "ObjWindow". Objects didn’'t move at all under GCC
4.0.1 when using the release library. Problem was g_TotalFrames, it was
not declared as volatile.

Fixed sample project "Window". Window didn’t move at all under GCC
4.0.1 when using the release library. Problem was g_NewFrame, it was not
declared as volatile.

AddedOn Assertion

Added hel_DebugSetOnAssert. If you specify an "OnAssert" function, this
one gets called before an assertion takes place.

Added "demos/GradientPalette”, shows how to create a gradient back-
ground with only using one palette entry.

Added "tools/win32/paletti.exe"”, tool to create a palette from a bitmap file.
Fixed HEL_ASSERT Assertion Checkinyg it didn’t work with C++.

Fixed HEL_ASSERT Assertion Checkingto work under latest DevKit-
ARM (GCC 4.0.1)

Fixed hel_MapSetParallaxRatio Changing the parallax ratio while
scrolling caused it to not scroll at all.

Updatedreatured Projects

Updated several sample projects to et IntrStopHandler Those are:
Map, MapAnimatedTiles, MapDrawer, MapDynamicTileReloading, Map-
Parallax, MapScrollTo, TextTyper, VirtualMap, Window

« Version 1.7-RC1 (4th Sep 2005)

Updatedreatured Projects
Addedhel_BgSetPrio

Fixed a bug in the map system which had impact on the background pri-
ority. The priority parameter of ham_InitBg had no impact after calling
hel_Maplnit (thanks to RavenWorks for bugreport and test code)

AddedObject Rotation/Scaling Functions
Addedhel_ObjRotScalelnit
Addedhel_ObjRotScaleReset
Addedhel_ObjRotScaleDelnit
Addedhel_ObjRotScaleGetFreeSlots
Addedhel_ObjRotScaleCreate
Addedhel_ObjRotScaleClone
Addedhel_ObjRotScaleDelete
Addedhel_ObjRotScaleUpdate
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— Addedhel_ObjRotScaleTransmit
— Addedhel_PalObjinterpolatel16
— Addedhel_PalObjlnterpolate256

— Changed Window Feature System. The Window Attributes are shadowed
now to avoid screen-tearing. Calel_WinTransmiduring Vertical Blank
to transmit changes to hardware.

— Addedhel_WinTransmit

— Added TWindowInfo structure

— AddedTHandle type

— AddedHANDLE_INVALID define (value = Oxff)
— AddedHANDLE_ISVALID macro

* Version 1.6 (22nd Aug 2005)

— UpdatedMapDynamicTileReloading samples project

— Added memorymap see "lib/debug/memorymap.txt" and
"lib/release/memorymap.txt"

— Fixed hel_WinSetVisible Value parameter was missing (thanks to Paul
C. for bugreport)

— Marked a few functions as deprecated. These functions will probably get
removed in the next major release (v2.0). If you use a deprecated function
you will get the following warning: "warning: ‘functionname’ is depre-
cated"

— Changed HEL_ASSERT macro. It does not accept va_args anymore and
now all strings go into .rodata section. This makes a lot .text sections
smaller. Only debug library affacted.

— Updated splash demos to use new graphic
— Updated "demos/SharedMedia/gfx/splashhel.bmp" graphic

— Included "katie", a tool to concatenate data. See "hel/tools/win32" direc-
tory.

— Fixed lots of typos in documentation
— Addedhel_TilePreloadGraphic

— Addedhel_TileReleaseGraphic

— Fixed a bug irhel_ObjCountVisible

— Fixed a bug irhel_ObjSendToBacHt had problems when passing the first
object fiel_ObjGetFirst

— Moved 18 bytes from IWRAM into EWRAM

— Enclosed couple of macros with curly braces to proberly work with if ex-
pressions.

— AddedTPointSfp16  structure
— AddedTPointSfp32  structure
— Addedhel_ObjGetShape
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— Addedhel_ObjGetSize

— Addedhel_ObjGetSizeU16

— Addedhel_ObjUpdateGfx

— Addedhel_ObjUpdateGfxUnComp
— AddedODDmacro

— AddedEVENmacro

— Added sample projedhterpolatePalette
— Addedhel_PalBginterpolate16

— Addedhel_PalBglinterpolate256

— AddedRGB_GET_Rnacro

— AddedRGB_GET_@nacro

— AddedRGB_GET_Bnacro

— Added sample projedExtractDigits . Shows how to uséel_Math-
ExtractDigits

— Addedhel_MathExtractDigits

— AddedMEM_OBJ_SLOdefine

— AddedMEM_OBJ_SLOT_PTRefine

— AddedOBJ_SHAPE_SQUARtefine

— AddedOBJ_SHAPE_HORIZONTAdefine
— AddedOBJ_SHAPE_VERTICAIldefine

— Addedhel_TileReloadGraphic16

— Addedhel_TileReloadGraphic256

— UpdatedFAQ - Frequently Asked Questions

— Fixed hel_IntrStopHandler DISPSTAT was not correctly updated (V-
Blank, H-Blank, V-Counter). Errormessage was "you have the HBL-
Interrupt turn on but not assigned to a function" (thanks to Francesco Marra
for bugreport and testcode)

— Addedhel_SwiRLUnCompVram

— Addedhel_SwiRLUnCompWram

— Addedhel_SwiLZ77UnCompVram
— Addedhel_SwiLZ77UnCompWram
— FixedY character in assertion font

— Addedhel_PalObjLoad16UnComp
— Addedhel_PalObjLoad256UnComp
— AddedADDR_WORDALIGNHE®acro
— AddedADDR_HALFWORDALIGNEi2cro
— AddedADDRmacros

— Addedhel_IntrStartHandler

— Updatedinterrupt sample project
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— Addedhel_PalBgLoad256UnComp

— Addedhel_PalBgLoad16UnComp

— Addedhel_BmpLoad

— Addedhel_BmpLoadUnComp

— Addedhel_SplashUnComp

— Renamed sample projesplashEx to Splash2

— Added new sample proje&plashLZ77UnComp , shows how to display
a splashscreen with LZ77 compressed imagedata.

— Added new sample proje&plashRLUnComp, shows how to display a
splashscreen with RLE compressed imagedata.

— AddedBIOS Functions
— Fixedhel_SysSetPrefetamdefined reference in release library

« Version 1.5 (8th Jul 2005)

— AddedFeatured Projects

— Moved 1024bytes from .iwram into .rodata section! This was only a prob-
lem in Debug library.

— AddedMapDrawer sample project
— Updated/Fixed hel_WinSetRegion macro, to avoid warning in releasemode

— Updated/Fixed HEL_ASSERT macro, to avoid warning when using Dev-
KitARM

— UpdatedFAQ - Frequently Asked Questions

— Added returnvalue tdel_MapBatchScrollBy(thanks to Les Harris for
sample code and function documentation)

— Added MapAnimatedTiles  demo project (thanks to Les Harris for
helping me out here)

— AddedMapDynamicTileReloading demo project

— RemovedObjSetVisiableAll demao, it's too obvious how to use this
function.

— Updated/Revised all demo projects

— Graphics of demo projects now use shared resources. Shared graphics are
located in "demos/SharedMedia".

— Addedhel_MapSetDynamicTileReloading
— Addedhel_Tilelnit

— Addedhel_TileDelnit

— Addedhel_TileShare

— Addedhel_TileReloadGraphic

— Addedhel_TilelsGraphicLoaded

— AddedATTR_DEPRECATEMacro

— AddedATTR_NOINLINE macro
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— AddedATTR_FORCEINLINEmacro

— AddedATTR_USEDmacro

— Moved some variables from IWRAM to EWRAM
— Addedhel_MapJumpTo

— AddedMAP_JUMPTO_LEFMAP_JUMPTO_RIGHMAP_JUMPTO_-
TOPandMAP_JUMPTO_BOTTQ@Wich can be used withel _MapJump-
To

— Improvedhel_ObjClearOAM Sets now also the background priority to 3
(behind all bg’s) for every OAM entry.

— Updatedhel_ObjClearOAMdocumentation

— Removed few assertion checks frdmel_MapGetTilePtrAto work with
offscreen-coordinates too.

— Optimizedhel_CustomTextClear

— Addedhel_PalBgLoad

— Addedhel_PalObjLoad

— Optimizedhel_MapGetPositionInPixelFrom

— Addedhel_MapTransmitPosition

— HEL now features an issuetrackétEL Issuetracker

— UpdatedText example. Located in folder: "demos/Text"
— Added new example project: "demos/TextTyper"

— Created lots of functions from the mapsystem as macros. This in-
cludes:hel_Maplnit hel_MapSetBoundsChechkel_MaplsBoundsCheck-
Enabled hel_MapSetPositignhel_MapSetParallaxhel _MaplsParallax-
Enabled hel_MapSetCustomDathel _MapGetCustomDatael _MapSet-
ScrollFlags hel_MapGetScrollFlags

— Addedhel_MapSetScrollFlags
— Addedhel_MapGetScrollFlags

— Added MAP_SCROLLFLAGS_LEET MAP_SCROLLFLAGS_RIGHT
MAP_SCROLLFLAGS_UP MAP_SCROLLFLAGS_DOWN MAP_-
SCROLLFLAGS_TRANSMITPOSITION MAP_SCROLLFLAGS_-
DEFAULT

— Optimizedhel_Maplnit

— Optimizedhel_MaplnitEx

— Updated documentation from a few map-functions

— Little performance increase in the mapsystem for rotationmaps
— Fixed a bug in the mapsystem when using rotationmaps

— Fixed a bug in the mapsystem when using maps which height is lesser than
3ltiles

— Addedhel_PalObjSavel6
— Addedhel_PalObjSave256
— Addedhel_PalBgSavel6
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— Addedhel_PalBgSave256

— AddedDebug Functions/Informatiogsection
— AddedProgram execution breakpoints

— Updatedintroduction

— FixedWcharacter t;ASSERTfont

— Added Questionmark characterASSERTfont
— Optimizedhel_DmaCopy16

— Optimizedhel_DmaCopy32

— Optimizedhel_DmaSet16

— Optimizedhel_DmaSet32

— Optimizedhel_BmpClear

— Optimizedhel_Splash

— Addedhel_PalBglLoad16

— Addedhel_PalBglLoad256

— Addedhel_PalObjLoad256

— Optimizedhel_PalBgClear16

— Optimizedhel_PalBgClear256

— Optimizedhel_PalBgClearEx

— AddedHEL_DEBUG_BRKkcan be used so set debugging breakpoints for
no$gbal

* Version 1.4 (22nd May 2005)

— AddedWIN_FXdefine

— Addedhel_Winlnit

— Addedhel_WinInitEx

— Addedhel_WinDelnit

— Addedhel_WinSetOutsideFlags

— Addedhel_WinSetinsideFlags

— Addedhel_WinSetRegion

— Addedhel_WinShow

— Addedhel_WinHide

— Addedhel_WinSetVisible

— Added example progra@bjwWindow , see folder: "Demos/ObjWindow"
— Added example prograWindow, see folder: "Demos/Window"

— undefined existindR_WIN1Y define from HAM (mygba.h) and defined a
new one which points to the correct memorylocation

— AddedDebug Message Output
— Fixedhel_SysSetPrefetciNow it can also be turned off.
— AddedR_BGXSCRLXefine
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— AddedR_BGXSCRLYdefine

— AddedPARALLAX_RATIO_QUARTE®efine

— AddedPARALLAX_RATIO_HALFefine

— AddedPARALLAX_RATIO _THREEQUARTIHERfine
— Fixed a bug irhel_MapGetTileAt

— Updated thé¢=AQ - Frequently Asked Questions

— Improved Assertion Checking(Windows are now disabled while the
ASSERTscreen is displayed)

— AddedHEL_LIBRARY_STRINGdefine
— AddedHEL_DEBUG_PUefine

— Optimizedhel_FadePalettand changedmountPerCall  handling. A
value of 8 equals to a value of 1 before.

— Updated~ade example program which comes with this archive, see folder:
"Demos/Fade"

— Recompiled all example programs with the new library version

— ChangedWIN_SELECT Removed multiplications and using bit-shifts
now

 Version 1.3 Final (28th Feb 2005)

— Beautified documentation
— AddedAssertion Checkinglocumentation
— Updated thd-AQ - Frequently Asked Questions

» Version 1.3 Beta 5 (17th Feb 2005)

— Addedhel_PalObjLoad16

— Added a new feature tbel_CustomTextPrint You can now use\n’ to
move over to a new line.

— Added FX_LAYER_BGO define
— Added FX_LAYER_BG1 define
— Added FX_LAYER_BG2 define
— Added FX_LAYER_BG3 define
— Added FX_LAYER_OBJ define
— Added FX_LAYER_BD define

— Added FX_LAYER_ALL define

— Added FX_LAYER_NONE define

» Version 1.3 Beta 4 (13th Feb 2005)

— Addedhel_ObjSetMode
— Addedhel_ObjGetPrio
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— Fixed a bug inhel_MapRedraw Thought i fixed it in beta 3 already, but

there was still the same bug. Now everything should work fine ...

— Further optimized the map-system. It's 11% faster for horizontal-scrolling

and about 55% faster for vertical-scrolling. Both optimations were done for
non rotation-maps only. HEL now uses DMA channel 3, in 16Bit mode,
to update the map (when you scroll vertically). The improvement has im-
pact on:hel_MapScrollBy hel_MapBatchScrollByhel_MapBatchScroll-
ByEX, hel_MapRedrawhel _MapScrollTohel_MapSetPositigrhel Map-
SetPositionInPixelThe DMA updating was actually a bit trickier to imple-
ment than | thought, heh.

Fixed a bug in the map-system. This could be only noticed by analyzing
the bg-maps with an emulator (bg viewer). Problem was it updated the
invisible part of a map when the current map position + screenheight was
greater than the mapsize, with values which didn't belong on the mapdata.

Added MID macro
Added LIMIT macro
Added ATTR_MEM_IN_EWRAM, this makes the same as MEM_IN_-

EWRAM from "ham/include/mygba.h", but it does not produce an error
when you use it with initialized data.

Added ATTR_MEM_IN_IWRAM, this makes the same as MEM_IN_-
IWRAM from "ham/include/mygba.h", but it does not produce an error
when you use it with initialized data.

— Added ATTR_FUNC_IN_IWRAM

— Added null define, since until now there was only NULL
— Addedhel_SysSetPrefetch

— AddedImproving compile time

« Version 1.3 Beta 3 (17th Jan 2005)

— Fixed a bug inhel_MapRedraw Since hel_MapSetPositiorand hel_-

MapSetPositionInPixehternally usehel_MapRedrawthese two functions
were affected too. The resulting errormessage was: "Rowend must not be
greater than mapheight in tiles"

— Updated thé=AQ - Frequently Asked Questions

— Addedhel_ObjGetGfxSlot
— Addedhel_PadSetBehaviour
— Added PAD_BEHAVIOUR_PRESSED_ON_BUTTON_UP define (Value:

0)

— Added PAD_BEHAVIOUR_PRESSED_ON_BUTTON_DOWN define

(Value: 1)

— Addedhel_ObjClearOAM
— Addedhel_ObjSendToBack
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— Addedhel_ObjSetPrio

— Added SCREEN_DISPLAY_WIDTH define (Value: 240)
— Added SCREEN_DISPLAY_HEIGHT define (Value: 160)
— Addedhel_ObjSetXY

— Addedhel_ObjSetY

— Addedhel_ObjSetX

— Addedhel_ObjSetVisible

— Addedhel_BgSetMosaic

— Addedhel_BgSetMosaicSize

— Addedhel_ObjSetMosaicSize

— Added an own ASSERT screen and macro called HEL_ASSERT

— Improved the Interrupt Functions, re&el_IntrStopHandledocumenta-
tion.

— Improved ASSERT messageliel_IntrisEnabled

— Improved ASSERT messagetiel_IntrStopHandler

— Addedhel_DmaSet8

— Addedhel_DmaZeroMemory

— Added more asserts in the DMA Module

— Updatedhel_DmaCopyl@ocumentation

— Updatedhel_DmaCopy32locumentation

— Updatedhel_DmaCopyl@locumentation

— Updatedhel_DmaCopy32locumentation

— Addedhel_MapSetCustomData

— Addedhel_MapGetCustomData

— Addedhel_ObjSetVisibleAll

— Addedhel_ObjHideAll

— Addedhel_ObjShowAll

— Added M_BGXSCRLXY_SET macro

— Fixed a tiny bug in the Map-System when using RotationMaps
— Addedhel_ObjCountVisible

— Addedhel_ObjToggleVisible

— Fixed assertion messagetiel_ObjBringToFront

— Added more asserts in the Object Module, for more precise debugging
— Added F_TIMOCNT_IRQ_ENABLED macro

— Added F_TIMOCNT_TIMER_STARTEDmacro

— Added M_TIM1CNT_COUNTUP_TIMING_ENABLE macro
— Added M_TIM1CNT_COUNTUP_TIMING_DISABLE macro
— Added F_TIM1CNT_COUNTUP_TIMING_ENABLED macro
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— Added F_TIM1CNT_IRQ_ENABLED macro
— Added F_TIM1CNT_TIMER_STARTED macro

— Added M_TIM2CNT_COUNTUP_TIMING_ENABLE macro
— Added M_TIM2CNT_COUNTUP_TIMING_DISABLE macro
— Added F_TIM2CNT_COUNTUP_TIMING_ENABLED macro
— Added F_TIM2CNT_IRQ_ENABLED macro

— Added F_TIM2CNT_TIMER_STARTED macro

— Added M_TIM3CNT_COUNTUP_TIMING_ENABLE macro
— Added M_TIM3CNT_COUNTUP_TIMING_DISABLE macro
— Added F_TIM3CNT_COUNTUP_TIMING_ENABLED macro
— Added F_TIM3CNT_IRQ_ENABLED macro

— Added F_TIM3CNT_TIMER_STARTED macro

 Version 1.3 Beta 1 (16th Sep 2004)

— Addedhel_MapGetPositionInPixelFrom

— Addedhel_MapBatchScrollByEx

— Addedhel_MapGetTilePtrAt

— Addedhel_MapGetTileAt

— Addedhel_MaplnitVirtual

— Speed improvement in the map-system again
— Added M_BGXSCRLX_SET macro

— Added M_BGXSCRLY_SET macro

— AddedFAQ - Frequently Asked Questions

— Fixed documentation. Links work again

 Version 1.2 (17th Jul 2004)

— Addedhel_MapSetParallaxRatio

— Addedhel_MapSetParallax

— Addedhel_MapBatchScrollBy

— Added PARALLAX_FLOAT _TO_RATIO macro
— Added PARALLAX_RATIO_TO_FLOAT macro
— Added PARALLAX_RATIO_TO_INT macro

— Added PARALLAX_RATIO_ONE

— Added new demo project "MapParallax"

— UpdatedContacttext

— Addedhel_IntrGetType

e Version 1.1 (29th Jun 2004)
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— Speedup in the map-system again! About 40% faster now!!! (for non rota-
tion maps)

— Added HEL_CURRENT_VERSION_STRING
— Fixed VBAOUT macro

 Version 1.0 (29th Jun 2004)

— Addedhel_ObjBringToFront

— Addedhel_ObjGetFirst

— Addedhel_BmpClear

— Addedhel_BmpGetBackBuffer

 Version 0.9 (15th Feb 2004)
— Performance BOOST in the map-system, it's around 50% faster now!!! (for
non rotation maps)
— Added aDonateLink
— Addedhel_IntrStopHandler
— Addedhel_IntrStopAll

— Fixed hel_CustomTextlnjtthe function-prototype has been changed, one
parameter added for tHealette NumberYou have to update your source-
code in case you ugeel_CustomTextlnit()

— Added Interrupt Demo

 Version 0.8 (26th Jan 2004)

— Addedhel_Fadelnit

— Addedhel_FadePalette

— Addedhel FadeReset

— Added new example project, called "Fade"
— Addedhel_RAMEnNtryEXxists

— Addedhel_IntrIsEnabled

— Addedhel_MapScrollToit’s is like a camera. You can specifiy X/Y camera
keypoints and the map scrolls automcatially to them.

— Added new example project, called "MapScrollTo"
— Added VBAOUT macro

— Added TPointU8

— Added TPointU16

— Added TPointU32

— Added WIN_ALL define

— Added WIN_NONE define

— Added WIN_SELECT define
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* Version 0.7 (6th Dec 2003)

— Updatedhel_MapSetBoundsChedocumention

— Fixed NEW macro

— Addedhel_Splash

— Added new example projects, Splash and SplashEx

— Fixed a very strange bug inel_DmaSet1l@&ndhel_DmaSet32 The bug
occured when being in bitmap-mode, making a DmaSet and then switch to
a tile-mode. The GBA just hang then :P

« Version 0.6 (26th Nov 2003)

— Added NEW macro

— Added FREE macro

— Addedhel_ObjlsMosaic

— Addedhel_ObjlsRotScale

— Added EXTERN_DATA8 macro
— Added EXTERN_DATA16 macro
— Added EXTERN_DATA32 macro

— Changedhel_MapScrollBys return value. It returns now if it was able to
scroll on x and/or y axis

— Updated map example project
— Updatedhel_MapSetCallbackdocumentation
— Updatedhel _MapScrollBydocumentation

— Added some version checking for better HAM 2.8 compatibility (some de-
fines have same name)

« Version 0.5 (15th Nov 2003)

— Fixed DMA_NOCHANGE define
— Addedhel_DmaSet16
— Addedhel_DmaSet32

— Forgot all the time to add the palette functions to hel.h, so there are a couple
of new functions available now. Also changed "hel_Palette..." into "hel_-
Pal...".

— Addedhel_PalBglinvert16
— Addedhel_PalBglnvert256
— Addedhel_PalBglnvertEx
— Addedhel_PalBgClearl6
— Addedhel_PalBgClear256
— Addedhel_PalBgClearEx
— Added SET_RECT macro
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— Addedhel_ObijlsHFlip
— Addedhel_ObjlsVFlip
— Fixedhel_ObjExists

— Addedhel_ObijlsVisible

* Version 0.4 (11th Nov 2003)

— Fixed a bug irhel_MapSetPositionInPix@indhel_MapSetPosition

— Fixed bug inhel_MapScrollBywhen map is less than 32 tiles in height and
boundcheck is enabled

— hel_MapScrollByreturns now true/false, whether it was able to scroll or
not

— Removed parametddpdateVisibleOnlyfrom hel_MaplInitEx because it
wasn't used at all! (Added it for some testing and forgot to remove, sorry!)

— Addedhel_ObjUpdateInOAM

 Version 0.3 (27th Oct 2003)

— Addedhel_MaplnitEx
— Added DMA functionshel_DmaCopy1ghel_DmaCopy32

— Improved map system. It's now possible to specify different hardware-
mapsizes instead of always using 32x32 tiles.

— Fixed a bug ihel_MapGetPositionInPixéThanks to Christian Boutin for
bug-report)

— Fixed a bug inhel_MapScrollBy(Thanks to Christian Boutin for bug-
report)

— Addedhel_MapSetPositionInPixel
— Added some MAPx defines
— Fixed pad documentation

 Version 0.2 (6th Oct 2003)

Fixed rotation bug in mapfunctions
Fixed crash when no callback function is set in rotation-mode

Changed pMapData type hrel_Maplnitfrom ul6x to voids

Little speed improvement for map-functions

— Added some compiler directives to check HAM version (CURRENT _-
HAM_VERSION_x)

— Changed HEL_VERSION_MAJOR to HEL_CURRENT_VERSION_-
MAJOR

— Changed HEL_VERSION_MINOR to HEL_CURRENT_VERSION_-
MINOR

— Added some obj (wrapper)functions
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* Version 0.1 (30th Sep 2003)

— Initial release

— Custom text system, to easily print text using own fonts

— Pad control functions to check if a button is pressed or held

— Map system with large map support, tested with a 512x512 tiles map
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