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This documentescribeghe functionsincludedin thelibrariesfor PascalFelbers GBDK thatare
Gamebg specific.Currentlyincludedaresectionson themalloclib andthe multiple font support
routines.Unfortunatelyl’'m still learninghow to useSGML. Any helpwould be appreciated)



Table of Contents

1. sys/malloc.h - malloc, free and related FUNCHIONS..........ocuiiiiiiiie e

[0 (o110 T 1RO
(1 4F= 11 (oo TR
[ 2STod 110 1 o] o FOUR OSSO

s L1 A[SY (=] £ TP

[ 0] 1T
(7= | (o Y-SR
[ =2STod 1101 o] o FOUR OSSOSO

LT = 1 (=Y (=] £ T

[ 0] 1T
[(=T= 111 T2
[ =2STod 1101 o] o FOU OSSOSO

oS T = 1 (=Y (=] £ TR

[ 0] 1T

LLEST TR
[ =2STod 110 1 o] o FOUR OSSOSO

LS T = 1 (=Y (] TR
L= L 1 1 1 R
(D110 01 TR PO P PSPPI
I L 1 TR
SIZE_TIUWORD ...ttt e ettt e na e e sb b e
Tl =T aaT=T ] 71 (o] o O
(0] (03 (10 1=
=11 0T o [ PR SSRRSN

D =ETod 1] o] (o] o H OSSO

oz 1= A 1S] (]

S 10 1S

[agF= 11 To oo oSSR
DTS ox o] (o] o OSSPSR

[z 1= (ST (]

S 10 | 1S

D2 L= L)Y 6= USRS ST PRSP
MMAIOC_ NUNK....c.oiticeecee ettt eere e e s aesnaeneas

[ =T 401 =] £ TR

MALLOC _MAGIC: UBYTE ..cctitiirese et seeseeeresse e see et sesneene s e ssensnsennes

N0 (T

2. sydfont.h - Support for MUItIPIE fONTS......ooiieie e

[0 (o110 1T RS RR
L (0] o | TSSOSO

[ =2STod 1101 o] o FOUR OSSOSO

s L1 A[SY (=] £ TP

[ 0] 1T

TaT=To [ (o] o SO TSSO
[B=2Tod 110 1 o] o FOU OSSOSO

[T = 1 (=Y (=] T

[ 0] 1T

7

7

27

27

7

7

27

27

27

7

7

27

27

7

7

27

27

27

7

7

27

27

7

7

27

27

27

7

7

27

27

7

7

7

27

27

”

7

27

27

7

7

27

27

27

?7?



LS A (0] | RS
[ 1=2STod 1101 o] o FOU OSSOSO
PArBMELEIS. ... .o e e
REIUMIS ..ot e e
BUGS. e e

L0010 4T 0L ] (] o OSSR
(DTt g7 o] 1 o] o FOU SRR
PArBMELEIS. ... .o e e e
RETUIMNIS ..o er e e e e snesnnne s

(D111 011 T USROS PR URTPURORN

FONT_HANDLE: UWORD.......ccitiriiirietrieit sttt st
(DT ] o] 1 o] o FOU TSROSO

L{0 LS € 11 (0 =S
[ =2STod 110 1 o] o FOU OSSOSO
FOMMIAL.....ocecee et e

TYPEIUBYTE oot
NUM_THESIUBYTE ..ottt e
encoding:arrayof UBYTE ..o
tile_data:arrayof UBYTE ..o s

7

27

27

7

27

27

7

27

27

7

27

7

7

27

7

7

27

7

7



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

Functions

malloc

void *mall oc( size_t nunbytes )

Allocate numbytesof memoryfrom thefree memorypool andreturna pointerto the baseof the newly
allocatedregion.

Description

Notethatthe memoryis not cleareduponallocation.

Parameters

numbytes:Thenumberof bytesto allocate

Returns

On successteturnsa pointerto the newly allocatedregion. OnfailurereturnsNULL.

calloc

void *calloc( size_t nmem size_t size)

Attemptto allocatespacefor nmemobjectsof sizesizeandreturna pointerto the allocatedregion.
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Description

callocis very similarto mallocbut it alsoclears(fills with zero)thememoryregion beforereturning.

Parameters

size:sizeof oneobject

nmem:Numberof objectsto allocatespacefor

Returns

On successteturnsa pointerto the newly allocatedandclearedregion. Onfailure,returnsNULL.

realloc

void *realloc( void *current, size_t size)

Attemptto re-sizea currentlyallocatedregion.

Description
reallocis usedto resizea currentlyallocatedblock without loosingthe datacontainedwithin. If the
currentblockis largerthantherequestedblock the thetrailing datais lost. Notethatthe endof the block

is notclearedf thecurrentblockis smallerthanthe requesteane.If currentis NULL, thenthisis
equialentto malloc. If sizeis zero,thenthisis equivalentto free.

Parameters

current:Pointerto thecurrentlyallocatedblock.

size: Sizeof thenew block



free
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Returns

On successeturnsa pointerto the newly allocatedblock. Notethatthe new block maybe at a different
locationto theold. Onfailureor if sizeis zero,thenNULL is returned.

int free( void *region )

Freea previously allocatedregion.

Description

Attemptsto freearegion previously allocatedby malloc,reallocor calloc. Notethatonly valid regions
canbefreed.Notealsothatthis prototypediffersfrom the standardC freeasit returnsanerrorcode.

Parameters

region: Pointerto a previously allocatedregion.

Returns

Onsuccessreturnszero(0). If theregionis alreadyfree, returns-1. If theregion wasnever allocated,
returns-2.

Data types

NULL

NULL is returnedby mallocandothersuponfailure. Currentlydefinedto be equalto zero.
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size_t: UWORD

size_tis usedto specifythesizeof anobjectin bytes.As the GB hasan8 bit processowith a 16 bit
addresspacesize_tis currentlydefinedasa UWORD. Note thatdueto the bankednatureof mostGB
programsjt mightbechangedo UDWORD ata laterdate.

Implementation

This malloclibrary is implementedisinga simplesignally linkedlist of hunkswherea hunkis aa
headelandsectionof memorythatcanbe eitherfree or used.Thereis nothingparticularlyclever about
theallocationalgorithms.I’'m anengineelasopposedo a computerscientist,soif the codegetsthejob
donethenit’s closeenough.Notethatl donotknow how well this systemwill hold up againstheary
fragmentatiorcausedy allocatingmary smallblocksandkeepingsomeof them.However, | alsocant
think of aprogramthatyou’d wantto run on a GB thatwould do this.

Functions

malloc_init

int malloc_init( void)

If themallocsystemis currentlyuninitialised,initialise it.

Description
Checkgo seeif theheademalloc_firstis valid by checkingits magicnumber If it is not, initialise it by

markingit asfree,settingit to occuyy all of thefreeramin theareaC000hto DO0Oh,settingthe region
headempointerto NULL andfinally settingthe magicnumber.

Parameters

None

Returns
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Onsuccessteturnszero(0). If themallocsystemis alreadysetup return-1.

malloc_gc

void mal |l oc_gc( void )

Performgarbagecollectionon the malloc hunklist by joining consecutie free blocks.

Description

malloc_gcis calledby mallocwhenanattemptto allocatea region fails. malloc_gcattemptgo improve
thesituationby scanninghroughthe mallochunklist andjoining adjacenfree blocksinto onelarger
block. In eachscan,if two adjacenfree blocksarefoundthenthey arecombinedandthe scancontinued

from thefirst block. At theendof a scan|if any combinationsveremadethenthelist is rescanned’'m
notreally surewhy therescans thereasin theoryall combinationshouldbe madeon thefirst pass.

Parameters

None

Returns

Nothing

Data types

mmalloc_hunk

struct small oc_hunk {
UBYTE magi c;

pmal | oc_hunk next;
UVWORD si ze

int status;



Notes
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}s

mmalloc_hunks aninternalstructureusedby the malloclibrary to keeptrackof allocatedandfree
regionsof memory

Members

magic: A magicnumberthatidentifiesthis asavalid mmalloc_hunknext: Pointerto the next hunk,
NULL if thisis thelast. size: Sizein bytesof the hunk. status:Currentstatusof the block thatthis hunk
refersto. Oneof MALLOC_UNUSED (0), MALLOC_FREE (1) andMALLOC_USED (2). | have no
ideawhy | definedbotha MALLOC_UNUSED anda MALLOC_FREE:)

MALLOC_MAGIC: UBYTE

Themagicnumberassociatedavith avalid mallochunkheaderCurrentlysetatareally boring123.
Suggestiongor somethingoetterwill begreatlyappreciated.

Theheaderfor a hunkoccursjustbeforetheregion. Any errantprogramghatwrite pasttheir region
couldoverwritethis headermandbreakthelinkedlist. But you getthat. Most routinescheckthe magic
numberwhile walking thelist andabortif a brokenheadeiis found.

Theamountof memoryfree afterstaticvariablesareallocateds determinedy usinganew linker area
called_HEAR definedin crt0.s._ HEAP occursafter_BSS,soit shouldoccuratthe startof free
memory Theonly datainitially in _HEAPis areferencdo malloc_heap_stawhichis usedby
malloc_init. Notethatit is possiblyon areal GB for the magicnumberto occurin abadplace.This
shouldbefixedin crt0.sattheinitialisationtime. mallocalsosharegheramwith the stack.Currentlythe
problemof the stackgrowing down into allocatedmemoryis lessenedby allocatingfrom low memory
first andby providing a 512 byte buffer (setin malloc_init).

On cartridgeswith internalmemoryanextra 8k from AO0OOhto BFFFhis available.Unfortunatelyfree
assumeshathunksareconsecutre which causegroblems.Two solutionsareshifting _BSSto startat
AO00Ohor defininganextraflag in theheadethatis setif thenext hunkis consecutieto the currentone.
The secondptionwould alsoallow pagedramto be used,althoughit would have to be managed
carefully.
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Chapter 2. sys/font.h - Support for multiple
fonts

Functions

init_font

void init_font(void)

Initialise the font systemby clearingall font handlesandreleasingall tiles.

Description

Initialisesthefont system.This routineshouldbe calledat the startof the programbeforeary callsto
load_font.

Parameters

None.

Returns

Nothing.

load _font

FONT_HANDLE | oad_font( void *font_structure )

Attemptto loadthefont font, returninga FONT_HANDLE on succes®r NULL onfailure.

11
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Description

load_fontshouldbe calledoncefor eachfont thatis required.Note thatcurrentlythereis no unload_font
support.

Parameters

font: pointerto the baseof avalid font structure

Returns

Onsuccessteturnsa FONT_HANDLE. Onfailure,returnsNULL (0)

set_font

voi d set_font( FONT_HANDLE font_handl e )

Setthecurrentfont to the previously loadedfont font_handle

Description

set_fontchangegurrentoutputfont to the onespecifiedby font_handle

Parameters

font_handle‘handlefrom a previousload_fontcall.

Returns

Nothing.

12
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Bugs

No checkis madeto seeif font_handlds avalid font handle.

mprint_string

void nmprint_string( char *string )

Print string stringusingthe currentfont.

Description

Thisis atemporaryroutineusedto testthefont library.

Parameters

string: null terminatedstringto print.

Returns

Nothing.

Data types

FONT_HANDLE: UWORD

Description

13
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A FONT_HANDLE is a 16 bit valuereturnedirom load_fontandusedby set_font.Physicallyit is a
pointerto anentryin thefont_table.

font_structure

Description

A font_structuras a containeffor the datarelatedto a font, includingthe encodingdataandtile (bitmap)
imagedata.Dueto thevariablelengthnatureof theencodingtableandthetile datano defaultC
structureexists.

Format

A font structureis madeup of four fields - thefont type,the numberof tiles used theencodingiableand
thetile data.

type: UBYTE

TheFonttypeis asinglebit thatdescribeshe encodingableandthe formatof thetile data.The
encodingtablelengthis specifiedby thelower two bits 00: 256 byteencodingtable01: 128byte
encodingable10and11 areresened. Thethird bit (0x04)is usedto determinef thetile datais
compressedMany tiles do not useshade®f grey, andsocanberepresenteih 8 bytesinsteadof 16. If
bit 2 is set,thenthetiles areassumedo be 8 byteslong andareexpandedo 16 bytesat theload stage.

num_tiles: UBYTE

num_tilesgivesthe numberof tiles presenin thetile dataandhencethe numberof tiles requiredby the
font.

encoding: array of UBYTE

Theencodingableis anarraythatmapsan ASCII characteto the appropriatdile in thetile data.For
example,supposehattheletter’A’ wasthetenthtile. Thenthe 65th (the ASCII codefor 'A’) entryin the
encodingablewould be 10. Any ASCII charactershatdon't have a correspondingile shouldbe
mappedo a defaulttile. Spaces recommendetile.

14
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tile_data: array of UBYTE

Thefinal field is theactualtile data.Notethattile numberingstartsfrom zero.
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