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class ISurface : public IInterface

{
public:

DECLARE_META_INTERFACE(Surface);
*/
status_t registerBuffers(const BufferHeap& buffers) = 0;
virtual void postBuffer(ssize_t offset) = 0; // one-way
virtual void unregisterBuffers() = 0;
virtual sp<OverlayRef> createOverlay(
uint32_t w, uint32_t h, int32_t format) = 0;
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class Overlay : public virtual RefBase
{
public:
Overlay(const sp<OverlayRef>& overlayRef);
void destroy();
status_t dequeueBuffer(overlay_buffer_t*
buffer);
status_t queueBuffer(overlay_buffer_t buffer);
void* getBufferAddress(overlay_buffer_t buffer);
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hardware/libhardware/include/hardware/overlay.h
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overlay module t

OVERLAY_HARDWARE_CONTROL OVERLAY_HARDWARE_DATA

initialize
dequeueBuffer
queueBuffer
getBufferAddress

overlay control device t overlay data device t

int numFds;
int fds[4];
int numInts
int datq0];

overlay t overlay handle t
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hardware/libhardware/modules/overlay/overlay.cpp

static struct hw_module_methods_t overlay module_methods = {
open: overlay_device_open
i
const struct overlay_module_t HAL_ MODULE_INFO_SYM = {
common: {
tag: HARDWARE_MODULE_TAG,
version_major: 1,
version_minor: 0,
id: OVERLAY_HARDWARE_MODULE_ID,
name: "Sample Overlay module",
author: "The Android Open Source Project",
methods: &overlay_module_methods,
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Overlay B FH i 2
overlay control_open
— overlay _module_t(hw_module _t common) :: open
— overlay_control_device t (hw_device t common)
— overlay _module_t(hw_module _t common) :: open
— overlay _data_device t (hw_device t common)

overlay control_device t :: createOverlay
— overlay _t :: getHandleRef
— overlay _handle _t

overlay data_device t :: initialize(overlay handle t)
overlay data_device t :: dequeueBuffer

overlay data_device t :: queueBuffer
overlay data_device t :: getBufferAddress
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Native Code android_hardware_Camera

ICameraClient ICameraService CameraHardwarelInterface
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Camera.h #5E Y Camera ¥ FERREO o

/I Typical use cases

#define FRAME_CALLBACK_FLAG_NOOP 0x00

#define FRAME_CALLBACK_FLAG_CAMCORDER 0x01

#define FRAME_CALLBACK_FLAG_CAMERA 0x05

#define FRAME_CALLBACK_FLAG_BARCODE_SCANNER 0x07

/l msgType in notifyCallback and dataCallback functions

enum {
CAMERA_MSG_ERROR = 0x001,
CAMERA_MSG_SHUTTER = 0x002,
CAMERA_MSG_FOCUS = 0x004,
CAMERA_MSG_ZOOM = 0x008,
CAMERA_MSG_PREVIEW_FRAME = 0x010,
CAMERA_MSG_VIDEO_FRAME = 0x020,
CAMERA_MSG_POSTVIEW_FRAME = 0x040,

CAMERA_MSG_RAW_IMAGE = 0x080,
CAMERA_MSG_COMPRESSED_IMAGE = 0x100,
CAMERA_MSG_ALL_MSGS = OX1FF

h

/I ref-counted object for callbacks
class CameralListener: virtual public RefBase
{
public:
virtual void notify(int32_t msgType, int32_t extl, int32_t ext2) = 0;
virtual void postData(int32_t msgType, const sp<IMemory>& dataPtr) = 0;
virtual void postDataTimestamp(nsecs_t timestamp, int32_t msgType, const sp<IMemory>& dataPtr) = 0;
5
—
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Android Y Camera {# /3 INI ~[a EJZ JAVA $#24L T
B0 - Camera 7£ JAVA HFaJRE.
android.hardware.Camera o

Camera [ JAVA AR E > (INI)
frameworks/base/core/jni/android_hardware_Camera.cpp

Camera HYJ JAVA %
frameworks/base/core/java/android/hardware/Camera.java
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/** Callback
typedef void
/** Callback
typedef void
/** Callback
typedef void
/** Callback
typedef void
/** Callback
typedef void
/** Callback
typedef void

for startPreview() */

(*preview_callback)(const sp<IMemory>& mem, void* user);
for startRecord() */

(*recording_callback)(const sp<IMemory>& mem, void* user);
for takePicture() */

(*shutter_callback)(void* user);

for takePicture() */

(*raw_callback)(const sp<IMemory>& mem, void* user);

for takePicture() */

(*jpeg_callback)(const sp<IMemory>& mem, void* user);
for autoFocus() */

(*autofocus_callback)(bool focused, void* user);
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class CameraHardwareInterface : public virtual RefBase {

public:
virtual ~CameraHardwareInterface() { }
virtual sp<IMemoryHeap> getPreviewHeap() const = 0;
virtual sp<IMemoryHeap> getRawHeap() const = 0;
virtual status_t startPreview(preview_callback cb, void* user) = 0;

virtual bool useOverlay() {return false;}
virtual status_t setOverlay(const sp<Overlay> &overlay) {return BAD_VALUE;}

virtual void stopPreview() = 0;

virtual bool previewEnabled() = 0;

virtual status_t startRecording(recording_callback cb, void* user) = 0;

virtual void stopRecording() = 0;

virtual bool recordingEnabled() = 0;

virtual void releaseRecordingFrame(const sp<IMemory>& mem) = 0;

virtual status_t autoFocus(autofocus_callback, void* user) = 0;

virtual status_t takePicture(shutter_callback, raw_callback,
jpeg_callback, void* user) = 0;

virtual status_t cancelPicture(bool cancel_shutter, bool cancel_raw,

bool cancel_jpeg) = 0;
virtual status_t setParameters(const CameraParameters& params) = 0;

virtual CameraParameters getParameters() const = 0;
virtual void release() = 0;
virtual status_t dump(int fd, const Vector<Stringl6>& args) const

0,
+;

.
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Android 14 Eclair i 2~ -
CameraHardwarelnterface.h XA E .

typedef void (*notify_callback)(int32_t msgType,
int32_t exti,
int32_t ext2,
void* user);

typedef void (*data_callback)(int32_t msgType,
const sp<IMemory>& dataPtr,
void* user);

typedef void (*data_callback_timestamp)(nsecs_t timestamp,
int32_t msgType,
const sp<IMemory>& dataPtr,
volid* user);
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W class CameraHardwareInterface : public virtual RefBase {

public:

virtual ~CameraHardwareInterface() { }

virtual sp<IMemoryHeap> getPreviewHeap() const = 0;

virtual sp<IMemoryHeap> getRawHeap() const = 0O;

virtual void setCallbacks(notify_callback notify_cb,
data_callback data_cb,
data_callback_timestamp data_cb_timestamp,
void* user) = 0;

virtual void enableMsgType(int32_t msgType) = 0O;

virtual void disableMsgType(int32_t msgType) = 0;

virtual bool msgTypeEnabled(int32_t msgType) = 0O;

virtual status_t startPreview() = 0;

virtual bool useOverlay() {return false;}

virtual status_t setOverlay(const sp<Overlay> &overlay) {return BAD_VALUE;}

virtual void stopPreview() = 0;

virtual bool previewEnabled() = 0;

virtual status_t startRecording() = 0;

virtual void stopRecording() = 0;

virtual bool recordingEnabled() = 0;

virtual void releaseRecordingFrame(const sp<IMemory>& mem) = O;

virtual status_t autoFocus() = 0;

virtual status_t cancelAutoFocus() = 0;

virtual status_t takePicture() = 0;

virtual status_t cancelPicture() = 0;

virtual status_t setParameters(const CameraParameters& params) = 0;

virtual CameraParameters getParameters() const = 0;

virtual status_t sendCommand(int32_t cmd, int32_t argl, int32_t arg2) = 0;
virtual void release() = 0;
virtual status_t dump(int fd, const Vector<Stringl6>& args) const = 0;

}i
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