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1. Overview

This document specifies the Operating System adaptation layer interface for OpenGL ES 1.1 lite. You

must implement these functions for a OpenGL ES 1.1 lite application working on your operating system

1.1. History

Rev. Date Modifier Contents
2007/01/30 Yuni first description
2007/02/03 Gamza

Remove 1D/2D memory allocator

Remove GLESOAL_GetVirtualAddressOf3DCore

2007/02/08 Gamza

Modify GLESOAL_ Initalize function interface

Remove return value of GLESOAL_SwapBufferCallback

Append GLESOAL _IsSoftwareSyncNeeded
2007/03/20 Gamza Append GLESOAL_PushDisplayAddressPatch

Append GLESOAL_WaitForDisplayAddressPatched

Modify GLESOAL_PushDisplayAddressPatch interface for FSAA
2007/08/01 Gamza

on MP2530F

Modify GLESOAL_PushDisplayAddressPatch to
2008/08/18 Yuni

GLESOAL_SetDisplayAddress
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2. Operating System Adaptation Layer(OAL)

The Operating System adaptation layer(OAL) is an interface between your own operating system and

OpenGL ES 1.1 lite. So if you want to work OpenGL ES 1.1 lite on your system, you have to implement

SD
File Storage
System Drivers
Application
NAND

Window Memory
system Manager

this layer.

N
OpenGL ES 1.1 lite

Display
OAL Driver Lep

3D core

2.1. Overview

OAL is a set of functions that interface between OpenGL ES 1.1 lite and OS. These functions can be
grouped as follows:
®  Call back functions
OpenGL initialization/deinitialization/buffer swapping call back.
®  Window information functions.

OpenGL needs some information of a native window system

2.1.1. Interface function list

Group Function Brief description
GLESOAL_Initalize Initialize the OS adaptation layer state.
Callback
GLESOAL_Finalize Finalize the OS adaptation layer state.

. OpenGL ES 1.1 lite
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GLESOAL_SwapBufferCallback SwapBuffer call back function.
GLESOAL_SetWindow Set current native window used in OpenGL ES
lite.
Window
GLESOAL_GetWindowSize Get the window size from current native
window
GLESOAL_IsSoftwareSyncNeeded Indicates whether software synchronization of
buffer swapping is needed
Buffer
GLESOAL_SetDisplayAddress Set the 3D layer address to the MLC of a
Swapping
display hardware.
GLESOAL_WaitForDisplayAddressPatched | Wait for 3D layer address to be patched.

2.1.2. Function call flows

This section shows several sequence diagrams that describe the collaboration between
application,OpenGL ES 1.1 lite and OS(OAL).
2.1.2.1. Initialization

Application <OpenGL ES 1.1 Iite> < (OS] ) OAL

CreateWindow ‘
return( hWnd )j—H

reglGetDisplay u

reglinitialize

L

FGLESOAL_Initalize
<——return( memory heap, base address of 3D core)l
reglChooseConfig

reglCreateWindowSurface(hWnd)

- GLESOAL_SetWindow(hWnd) w
GLESOAL_GetWindowSize

reglCreateContext IH

’A
L
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Application OpenGL ES 1.1 lite OAL
reglDestroyContext u
reglDestroySurface
reglTerminate L
GLESOAL _Finalize
11
rDestroyWindow( AWnd') w
2.1.2.3. Rendering loop
Application OpenGL ES 1.1 lite OAL
| glDrawArrays(with buffer object)
glDrawElements(with buffer object)
| glDrawArrays(without buffer object)
glDrawElements(without buffer object)
rglDrawTexfOES
H}GLESOAL_GetWindowSize 5
reglSwapBuffers
H}GLESOAL_SwapBufferCaIIback—Tﬁ
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2.2. Interface function reference

This section specifies reference of the OAL functions, prototype,parameters,resposibilities,releated APIs

and so on.

I

/I interface between the OpenGL ES 1.1 lite and operating systems

I
#ifdef _ cplusplus
extern "C" {
#endif

typedef int GLESOALbool;

typedef struct

{
unsigned int Virtua AddressOf3DCore ; // virtual addres of the 3D core register

unsigned int Memory1D_VirtualAddress ; // must be 8byte aligned, non-cacheable
unsigned int Memory1D_Physical Address; // must be 8byte aligned, non-cacheable
unsigned int Memory1D_SizelnMbyte ; Il size (Mbyte)

unsigned int Memory2D_VirtualAddress ; // must be 4Mbyte aligned, non-cachesble
unsigned int Memory2D_Physical Address; // must be 4Mbyte aligned, non-cacheable
unsigned int Memory2D_SizelnMbyte ; Il size (Mbyte), must be multiple of 4

} _ OAL_MEMORY_INFORMATION__;

GLESOALbool GLESOAL _Initalize( ___ OAL_MEMORY _INFORMATION__* pMemorylnfomation );

void GLESOAL_Finalize ( void );

void GLESOAL _SwapBufferCallback( void );

void GLESOAL _SetWindow (void* pNativeWindow );

void GLESOAL_GetWindowSize( int* pWidth, int* pHeight );

GLESOALbool GLESOAL _IsSoftwareSyncNeeded ( void );

void GLESOAL_SetDisplayAddress ( const unsigned int DisplayBufferPhysical Address);
void GLESOAL_WaitForDisplayAddressPatched ( void );

#ifdef __cplusplus

#endif
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GLESOAL_Initalize

Syntax
GLESQALbool GLESOAL Initalize
( ___ OAL_MEMORY_| NFORMATI ON__* pMenoryl nfomation );
Description
This function initializes whole the OS adaptation layer for working 3D graphics core
on your system.
This is called by egllnitialize(). If this function returns FALSE,
egllnitialize() returns EG_FALSE.
The OpenGL ES 1.1 lite needs two kinds of non-cacheable memory heaps, and a
non-cacheable virtual address of the 3D Core register.
The one kind of memory heap is called ‘MemorylD’, it is used for
® Hardware command queue. (128Kbytes)
® Buffer objects. (It is defined by OpenGL ES 1.1 standard)
® H/W buffer objects. (It is defined by OpenGL ES 1.1 lite)
And the other one is called ‘Memory2D’, it is used for
® Three frame buffers and one depth buffer. ( Buffer resolution x 2 x 4 bytes)
® Textures.
At last, the virtual address of the 3D Core register is used for
® Accessing the 3D core register directly to control the 3D core.
This function has to provide these to OpenGL ES 1.1 lite. It should be returned by

pMenor yl nf or mat i on parameter.

typedef struct
unsigned int Virtual AddressOf3DCore ; // virtual addres of the 3D core register

unsigned int Memoryl1D_VirtualAddress ; // must be 8byte aligned, non-cacheable
unsigned int Memory1D_PhysicalAddress; // must be 8byte aligned, non-cacheable
unsigned int Memory1D_SizelnMbyte ; Il size (Mbyte)

unsigned int Memory2D_Virtual Address ; // must be 4Mbyte aligned, non-cacheable
unsigned int Memory2D_Physical Address; // must be 4Mbyte aligned, non-cacheable
unsigned int Memory2D_SizelnMbyte ; Il size (Mbyte), must be multiple of 4

} __ OAL_MEMORY_INFORMATION_:

Member variable name Description

VirtualAddressOf3DCore The virtual address of base of the 3D core register.
OpenGL ES 1.1 lite accesses the 3D core register
directly by using this address.

It must points a non-cacheable address space.

I OpenGL ES 1.1 lite
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MemorylD_VirtualAddress Virtual base address of 1D memory heap

MemorylD_PhysicalAddress | Physical base address of 1D memory heap

MemorylD_SizelnMbyte Size of 1D memory heap in Mbyte

Memory2D_VirtualAddress Virtual base address of 2D memory heap

Memory2D_PhysicalAddress | Physical base address of 2D memory heap

Memory2D_SizelnMbyte Size of 2D memory heap in Mbyte

MemorylD has the following restrictions
® Physical address and virtual address must points a non-cacheable address
space.
® Physical address and virtual address must be 8byte aligned.
Memory2D has the following restrictions
® Physical address and virtual address must points a non-cacheable address
space.
Physical address and virtual address must be 4Mbyte aligned.

The heap size must be a multiple of 4Mbytes.

Parameter

pMenoryl nf omat i on

- [out] The memory information to be provided to OpenGL ES 1.1 lite.
Return Value

0

- OS adaptation layer initialization is failed.

1

- OS adaptation layer initialization is success.

Responsibilities

Responsibility Driver Core
Initialize 1D/2D memory heap Memory manager -
Allocate a virtual address to the corresponding 3D core Memory manager -

Functions which call it

egllnitialize
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GLESOAL_Finalize

Syntax
void GLESQAL_Fi nalize ( void );
Description
This function finalizes OS adaptation layer when 3D graphics core working on your
system, is finished. This is called at egl Ter mi nat e() .
Parameter
None

Return Value

None
Responsibilities
Responsibility Driver Core
Hide the 3D layer from the screen. Display driver MLC
Finalize 1D/2D memory heap Memory manager -
Finalize the virtual address to the corresponding 3D core Memory manager -

Functions which call it

egl Term nat e

I OpenGL ES 1.1 lite
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GLESOAL_SwapBufferCallback

Syntax
void GLESOAL_SwapBuf f er Cal | back( void );
Description
It is a callback function of the egl SwapBuf f er s() function. You have to display the
3D graphics layer and fit position and size of 3D graphics layer to the client area of
the current native window.(the current native window is specified by
GLESQAL_Set W ndow() function)
Parameter
None
Return Value
None
Responsibilities
Responsibility Driver Core
Display the 3D layer on the screen Display driver MLC
Fit a position and size of the displayed area to current
Display driver MLC
native window.
If the current native window size is equal or less than O,
Display driver MLC
turn off the 3D layer.

12

Functions which call it

egl SwapBuffers
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GLESOAL_SetWindow

Syntax
voi d GLESQAL_Set W ndow( voi d* pNativeW ndow );

Description
This function assigns the native window when egl Cr eat eW ndowSur f ace() is
called. The native window that is assigned through this function is used for getting
window information such as a GLESOAL_Get W ndowSi ze() .

Parameter
pNat i veW ndow
- [in] the handle of native window. It is not a pointer but a NativeWindowType. If you

calls egl Cr eat eW ndowSur f ace( ) function as following,

glesSurface= eglCreateWindowSurface(glesDisplay, configs[0], hWwnd, configAttribs);

the OpenGL ES 1.1 lite calls this function as following
GLESOAL_SetWindow( (void*)hwnd );

Return Value
None

Responsibilities

Responsibility Driver Core

Set current native window - -

Functions which call it

egl Cr eat eW ndowSur f ace

" OpenGL ES 1.1 lite 13
Emnqlceqss



OS Adaptation Layer Specification

GLESOAL_GetWindowsSize

It returns the width and height of a native window that is set at G_LESOAL_ Set W ndow.

Sometimes, OpenGL ES 1.1 lite calls this function to get the width and height of a

Syntax
voi d GLESQAL_Get W ndowSi ze(
i nt* pWdth,
int* pHeight );
Description
native window.
Parameter

pW dt h

- [out] returns width value.

pHei ght

- [out] returns height value.
Return Value

None

Responsibilities

Role

Driver

Core

Return the native window size where 3D layer is drawn

Window system

Functions which call it
egl Cr eat eW ndowSur f ace
gl Dr awTexf OES
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GLESOAL_IsSoftwareSyncNeeded

Syntax
GLESOQALbool GLESCAL_I sSof t war eSyncNeeded ( void );

Description

This function indicates whether software synchronization of buffer swapping is needed.

If a system uses dual-display mode in MP2530F, this function must return 1.
Parameter

None
Return Value

0

- Software synchronization of buffer swapping is not needed.

1

- Software synchronization of buffer swapping is needed.

Responsibility

Responsibility Driver Core

Indicates whether software synchronization of buffer Display driver -

swapping is needed

Functions which call it

egl SwapBuffers
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GLESOAL_SetDisplayAddress

Syntax
voi d GLESQAL_Set Di spl ayAddress (
( const unsigned int DisplayBufferPhysical Address
)
Description

This function sets the 3D layer address to the MLC of a display hardware.

Parameter
Di spl ayBuf f er Physi cal Addr ess
- [in] Display buffer address.

Return Value
None

Responsibility

Responsibility Driver Core

Set the 3D layer address to the MLC of a display hardware. Display driver -

Functions which call it

egl SwapBuffers
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GLESOAL_WaitForDisplayAddressPatched

Syntax
voi d GLESQAL_Wai t For Di spl ayAddr essPat ched ( void );

Description
This function waits for 3D layer address that is pushed by
GLESOAL_SetDisplayAddress to be patched.

Parameter
None

Return Value
None

Responsibility

Responsibility Driver Core

Wait for 3D layer address to be patched. Display driver -

Functions which call it

egl SwapBuffers
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