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This documentdescribesthefunctionsincludedin thelibrariesfor PascalFelber’sGBDK thatare
Gameboy specific.Currentlyincludedaresectionson themalloclib andthemultiple font support
routines.UnfortunatelyI’m still learninghow to useSGML. Any helpwould beappreciated:)
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Chapter 1. sys/malloc.h - malloc, free and
related functions

Functions

malloc

void *malloc( size_t numbytes )

Allocatenumbytesof memoryfrom thefreememorypoolandreturnapointerto thebaseof thenewly
allocatedregion.

Description

Notethatthememoryis notcleareduponallocation.

Parameters

numbytes:Thenumberof bytesto allocate

Returns

Onsuccess,returnsa pointerto thenewly allocatedregion. On failurereturnsNULL.

calloc

void *calloc( size_t nmem, size_t size )

Attemptto allocatespacefor nmemobjectsof sizesizeandreturna pointerto theallocatedregion.
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Chapter 1. sys/malloc.h - malloc, free and related functions

Description

callocis verysimilar to mallocbut it alsoclears(fills with zero)thememoryregionbeforereturning.

Parameters

size:sizeof oneobject

nmem:Numberof objectsto allocatespacefor

Returns

Onsuccess,returnsa pointerto thenewly allocatedandclearedregion. On failure,returnsNULL.

realloc

void *realloc( void *current, size_t size )

Attemptto re-sizea currentlyallocatedregion.

Description

reallocis usedto resizeacurrentlyallocatedblockwithout loosingthedatacontainedwithin. If the
currentblock is largerthantherequestedblock thethetrailing datais lost. Notethattheendof theblock
is not clearedif thecurrentblock is smallerthantherequestedone.If currentis NULL, thenthis is
equivalentto malloc. If sizeis zero,thenthis is equivalentto free.

Parameters

current:Pointerto thecurrentlyallocatedblock.

size:Sizeof thenew block
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Chapter 1. sys/malloc.h - malloc, free and related functions

Returns

Onsuccessreturnsapointerto thenewly allocatedblock. Notethatthenew block maybeat a different
locationto theold. On failureor if sizeis zero,thenNULL is returned.

free

int free( void *region )

Freea previouslyallocatedregion.

Description

Attemptsto freea regionpreviouslyallocatedby malloc,reallocor calloc.Notethatonly valid regions
canbefreed.Notealsothatthis prototypediffersfrom thestandardC freeasit returnsanerrorcode.

Parameters

region: Pointerto a previouslyallocatedregion.

Returns

Onsuccess,returnszero(0). If theregion is alreadyfree,returns-1. If theregionwasneverallocated,
returns-2.

Data types

NULL

NULL is returnedby mallocandothersuponfailure.Currentlydefinedto beequalto zero.
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Chapter 1. sys/malloc.h - malloc, free and related functions

size_t: UWORD

size_tis usedto specifythesizeof anobjectin bytes.As theGB hasan8 bit processorwith a 16 bit
addressspace,size_tis currentlydefinedasa UWORD.Notethatdueto thebankednatureof mostGB
programs,it might bechangedto UDWORData laterdate.

Implementation

This malloclibrary is implementedusingasimplesignallylinkedlist of hunkswherea hunkis a a
headerandsectionof memorythatcanbeeitherfreeor used.Thereis nothingparticularlycleverabout
theallocationalgorithms.I’m anengineerasopposedto a computerscientist,soif thecodegetsthejob
donethenit’s closeenough.NotethatI donot know how well thissystemwill holdup againstheavy
fragmentationcausedby allocatingmany smallblocksandkeepingsomeof them.However, I alsocant
think of aprogramthatyou’d wantto runon aGB thatwoulddo this.

Functions

malloc_init

int malloc_init( void )

If themallocsystemis currentlyuninitialised,initialise it.

Description

Checksto seeif theheadermalloc_firstis valid by checkingits magicnumber. If it is not, initialise it by
markingit asfree,settingit to occupy all of thefreeramin theareaC000hto D000h,settingtheregion
headerpointerto NULL andfinally settingthemagicnumber.

Parameters

None

Returns
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Chapter 1. sys/malloc.h - malloc, free and related functions

Onsuccess,returnszero(0). If themallocsystemis alreadysetup,return-1.

malloc_gc

void malloc_gc( void )

Performgarbagecollectionon themallochunklist by joining consecutivefreeblocks.

Description

malloc_gcis calledby mallocwhenanattemptto allocatea region fails. malloc_gcattemptsto improve
thesituationby scanningthroughthemallochunklist andjoining adjacentfreeblocksinto onelarger
block. In eachscan,if two adjacentfreeblocksarefoundthenthey arecombinedandthescancontinued
from thefirst block. At theendof a scan,if any combinationsweremadethenthelist is rescanned.I’m
not really surewhy therescanis thereasin theoryall combinationsshouldbemadeon thefirst pass.

Parameters

None

Returns

Nothing

Data types

mmalloc_hunk

struct smalloc_hunk {
UBYTE magic;
pmmalloc_hunk next;
UWORD size;
int status;
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Chapter 1. sys/malloc.h - malloc, free and related functions

};

mmalloc_hunkis aninternalstructureusedby themalloclibrary to keeptrackof allocatedandfree
regionsof memory.

Members

magic:A magicnumberthatidentifiesthis asavalid mmalloc_hunknext: Pointerto thenext hunk,
NULL if this is thelast.size:Sizein bytesof thehunk.status:Currentstatusof theblock thatthis hunk
refersto. Oneof MALLOC_UNUSED(0), MALLOC_FREE(1) andMALLOC_USED(2). I haveno
ideawhy I definedbothaMALLOC_UNUSED anda MALLOC_FREE:)

MALLOC_MAGIC: UBYTE

Themagicnumberassociatedwith a valid mallochunkheader. Currentlysetata really boring123.
Suggestionsfor somethingbetterwill begreatlyappreciated.

Notes

Theheaderfor ahunkoccursjustbeforetheregion. Any errantprogramsthatwrite pasttheir region
couldoverwritethis headerandbreakthelinkedlist. But yougetthat.Most routinescheckthemagic
numberwhile walking thelist andabortif a brokenheaderis found.

Theamountof memoryfreeafterstaticvariablesareallocatedis determinedby usinganew linkerarea
called_HEAP, definedin crt0.s._HEAPoccursafter_BSS,soit shouldoccurat thestartof free
memory. Theonly datainitially in _HEAPis a referenceto malloc_heap_startwhich is usedby
malloc_init.Notethatit is possiblyon arealGB for themagicnumberto occurin a badplace.This
shouldbefixedin crt0.sat theinitialisationtime. mallocalsosharestheramwith thestack.Currentlythe
problemof thestackgrowing down into allocatedmemoryis lessenedby allocatingfrom low memory
first andby providing a 512bytebuffer (setin malloc_init).

Oncartridgeswith internalmemoryanextra8k from A000hto BFFFhis available.Unfortunatelyfree
assumesthathunksareconsecutivewhichcausesproblems.Two solutionsareshifting _BSSto startat
A000hor defininganextraflag in theheaderthatis setif thenext hunkis consecutiveto thecurrentone.
Thesecondoptionwould alsoallow pagedramto beused,althoughit wouldhave to bemanaged
carefully.
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Chapter 2. sys/font.h - Support for multiple
fonts

Functions

init_font

void init_font(void)

Initialise thefont systemby clearingall font handlesandreleasingall tiles.

Description

Initialisesthefont system.This routineshouldbecalledat thestartof theprogrambeforeany callsto
load_font.

Parameters

None.

Returns

Nothing.

load_font

FONT_HANDLE load_font( void *font_structure )

Attemptto loadthefont font, returninga FONT_HANDLEon successor NULL on failure.
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Description

load_fontshouldbecalledoncefor eachfont thatis required.Notethatcurrentlythereis no unload_font
support.

Parameters

font: pointerto thebaseof avalid font structure

Returns

Onsuccess,returnsa FONT_HANDLE.On failure,returnsNULL (0)

set_font

void set_font( FONT_HANDLE font_handle )

Setthecurrentfont to thepreviously loadedfont font_handle

Description

set_fontchangescurrentoutputfont to theonespecifiedby font_handle

Parameters

font_handle:handlefrom a previousload_fontcall.

Returns

Nothing.
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Chapter 2. sys/font.h - Support for multiple fonts

Bugs

No checkis madeto seeif font_handleis avalid font handle.

mprint_string

void mprint_string( char *string )

Print stringstringusingthecurrentfont.

Description

This is a temporaryroutineusedto testthefont library.

Parameters

string: null terminatedstringto print.

Returns

Nothing.

Data types

FONT_HANDLE: UWORD

Description
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A FONT_HANDLE is a 16 bit valuereturnedfrom load_fontandusedby set_font.Physicallyit is a
pointerto anentryin thefont_table.

font_structure

Description

A font_structureis a containerfor thedatarelatedto a font, includingtheencodingdataandtile (bitmap)
imagedata.Dueto thevariablelengthnatureof theencodingtableandthetile datano defaultC
structureexists.

Format

A font structureis madeup of four fields- thefont type,thenumberof tilesused,theencodingtableand
thetile data.

type: UBYTE

TheFont typeis asinglebit thatdescribestheencodingtableandtheformatof thetile data.The
encodingtablelengthis specifiedby thelower two bits 00: 256byteencodingtable01: 128byte
encodingtable10and11 arereserved.Thethird bit (0x04)is usedto determineif thetile datais
compressed.Many tilesdo not useshadesof grey, andsocanberepresentedin 8 bytesinsteadof 16. If
bit 2 is set,thenthetilesareassumedto be8 byteslong andareexpandedto 16bytesat theloadstage.

num_tiles: UBYTE

num_tilesgivesthenumberof tilespresentin thetile dataandhencethenumberof tiles requiredby the
font.

encoding: array of UBYTE

Theencodingtableis anarraythatmapsanASCII characterto theappropriatetile in thetile data.For
example,supposethattheletter’A’ wasthetenthtile. Thenthe65th(theASCII codefor ’A’) entryin the
encodingtablewouldbe10. Any ASCII charactersthatdon’t havea correspondingtile shouldbe
mappedto a default tile. Spaceis recommendedtile.
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tile_data: array of UBYTE

Thefinal field is theactualtile data.Notethattile numberingstartsfrom zero.
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