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About This Manual

This User’s Manual serves as a software programmer’s handbook for working with the DaVinci AEW device driver. This manual provides necessary information regarding how to effectively install, build and use DaVinci AEW device driver in user systems and applications. 

This manual provides details regarding how the DaVinci AEW device driver is Architected, its composition, its functionality, the requirements it places on the hardware and software environment where it can be deployed, how to customize/ configure it to specific requirements, how to leverage the supported run-time interfaces in user’s own application etc.,

This manual also provides supplementary information regarding steps to be followed for proper installation/ un-installation of the DaVinci AEW device driver. Also included are appendix sections on related Glossary, Web sites and Pointers for gathering further information on the DaVinci AEW device driver. 

Terms and Abbreviations
	Term/Abbreviation
	Description

	DaVinci AEW device driver
	This is TI coined name for the product…

	DVEVM
	DaVinci Evaluation Module

	TII
	Texas Instruments India


Notations

NA

Information About Cautions and Warnings

NA
Related Documentation 

Internal

NA
External

· DM420_Spec_SOC_PRG_VPFE_B06.pdf 

Trademarks

The TI logo design is a trademark of Texas Instruments Incorporated. All other brand and product names may be trademarks of their respective companies.
This document contains proprietary information of Texas Instruments. The information contained herein is not to be used by or disclosed to third parties without the express written permission of an officer of Texas Instruments Incorporated.
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This chapter introduces the DaVinci AEW device driver to the user by providing a brief overview of the purpose and construction of the DaVinci AEW device driver along with hardware and software environment specifics in the context of DaVinci AEW device driver deployment.
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Overview 

This section describes the functional scope of the DaVinci AEW device driver and its feature set. The section also details the various deployment environments, hardware and software, that the DaVinci AEW device driver is presently supported on. The chapter introduces the system architecture of the DaVinci AEW device driver to the user along with the functional decomposition and run-time specifics regarding deployment of DaVinci AEW device driver in user’s application.

1.1.1 Supported Services and features

The DaVinci AEW device driver provides the following functional services:

· AEW Driver is Loadable Module

· AEW Driver Supports image in bayer pattern.
· AEW Driver supports input from CCDC.
1.1.2 System Requirements

The DaVinci AEW device driver is supported on platforms characterized by the following Software and Hardware requirements.
1.1.2.1 Software

· Monta Vista Linux 2.6.10

1.1.2.2 Hardware

· DaVinci EVM Board.
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This section provides the overview of the modules in DaVinci AEW Device Driver.
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2.1 Modules

2.1.1 Initialization

This module is responsible to handle all the initialization activities including driver registration, driver un-registration, configuration creation and configuration deletion. 

2.1.2 Configuration & Control 

This module is responsible to handle AEW functionality of the driver. 

2.1.3 Interrupt Handling
This is the interrupt handler for the AEW driver. It will handle interrupt generated by H3A hardware for various events.
2.1.4 Buffer Management
This module is responsible for all buffer management activities including buffer creation and maintaining buffers.
2.1.5 Statistics

This module is responsible for providing latest statistics to the application. Read call behavior will be as follows.

· If the number of bytes requested by the application are less than the size of the available statistics then driver will return error to application. 

· If the number of bytes requested by the application are more than or equal to the size of available statistics data then driver will copy all the statistics data available in latest statistics buffer to the application.

· If the application issues read call and if new statistics are not available then driver will block the read call until new statistics are available or the timeout occurs. If new statistics are available before the timeout, driver will return new statistics to application, otherwise it will return error.

· Read Function should return error if it is already busy.
2.2 Layers

Complete AEW driver will be divided in to two horizontal layers. 
2.2.1 Functional Layer
This layer will implement all the functionalities and application interface
2.2.2 HW Configuration Layer
This layer will contain functions to configure the HW. These functions will be used by the functional layer for configuration & control
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This chapter discusses the DaVinci AEW Device Driver installation, how and what software and hardware components to be availed in order to complete a successful installation of DaVinci AEW Device Driver.
Topic
Page

	List of installed Components
	3-2

	Component Folder
	3-3

	Development Tools Environment(s)
	3-4

	Build
	3-4

	Build Options
	3-4

	Build Steps
	3-4

	Steps to install DaVinci AEW device driver
	3-7

	Steps to un-install DaVinci AEW device driver
	3-7


3.1 List of installable Components

Patch containing DaVinci AEW Device Driver code, Makefile and Kconfig files.
3.2 Component Folder

This section details the files and directory structure of the final installed DaVinci AEW Device Driver in the system. 
[image: image7.jpg]B IrdavncLevmam, vt e
522 2610 mi401
€ Amo_versions
5 ach
& ewio

) Dosumentation
55 divers
2 acom
Q eoni
=
Q) base
& block
) bluetooth
& cdom
e ﬁ Em
Do
© dm
Q fape
=1
S oni





Figure 1. DaVinci AEW Device Driver Directory Structure

3.3 Development Tools Environment(s)

This section describes the development tools environment(s) for software development with DaVinci AEW Device Driver. It describes the tools used for each supported environment.

3.3.1.1 Development Tools 

We need to install following tools in given order to setup the development environment.

Table 1. Development Tools

	Development tool/ component
	Version
	Comments

	MVL401
	2.6.10
	

	MontaVista Linux Toolchain - arm_v5t_le-
	-
	

	
	
	


3.4 Build

3.4.1 Build Options

This driver does not have any specific build option at the time of writing of this manual.

3.4.2 Build Steps

Access to the AEW Driver is provided through the /dev/davinci_aew device file. The /dev/davinci_aew device file is character devices that provide read/write access.
Following steps describes the procedure to enable DaVinci AEW support in the system.

Step:1

Give ‘make ARCH=arm CROSS_COMPILE=arm_v5t_le- menuconfig’ command on kernel command prompt, which displays menu as below:
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Select ‘Device Driver’ option.

Step 2:

Selection of ‘Device Drivers’ option displays menu as below.
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Select “Character Devices” option.

In the third step, DaVinci AEW Driver can be selected for static build or as a Module. So Step 3 has two parts either Step 3.a or Step 3.b
Step 3.a:
Selection of “Character Devices” option displays menu as below.
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Select “DaVinci AEW Driver Support” option as a static build.


This enables DaVinci AEW Driver Support in kernel.


Now give ‘make ARCH=arm CROSS_COMPILE=arm_v5t_le- uImage’ command to build the kernel
Step 3.b:
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Select “DaVinci AEW Driver Support” option as a module.


This enables DaVinci AEW Driver Support in kernel as a module in the kernel.


Now give ‘make ARCH=arm CROSS_COMPILE=arm_v5t_le- modules’ command to build the modules.

3.5 Steps to Install DaVinci AEW Device Driver
To install AEW Driver:

· Copy AEW driver’s patch to one directory level above the linux kernel directory
· From linux kernel directory give command “patch –p1 < ../AEW Driver’s patch”

To install DaVinci AEW Device Driver, write a command “insmod davinci_aew_driver.ko”
3.6 Steps to uninstall DaVinci AEW Device Driver
Driver can be removed from the kernel by “rmmod davinci_aew_driver.ko” command.
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This chapter discusses the DaVinci AEW Device Driver run-time interfaces that comprise the API classification & usage scenarios and the API specification itself in association with its data types and structure definitions.
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Symbolic Constants and Enumerated Data types

This section summarizes all the symbolic constants specified as either #define macros and/or enumerated C data types. Described alongside the macro or enumeration is the semantics or interpretation of the same in terms of what value it stands for and what it means.

Table 2. Enumeration aew_alaw_enable
	Group or Enumeration Class
	Symbolic Constant Name
	Description or Evaluation

	aew_alaw_enable
	 H3A_AEW_ENABLE = 1
	Enable Value.

	aew_alaw_enable
	H3A_AEW_DISABLE = 0
	Disable Value


Table 3. Enumeration aew_config_flag
	Group or Enumeration Class
	Symbolic Constant Name
	Description or Evaluation

	aew_config_flag
	H3A_AEW_ENABLE = 1
	The value indicates that engine is configured.

	aew_config_flag
	H3A_AEW_DISABLE = 0
	The value indicates that engine is not configured.


Table 4. Defines
	Group or Enumeration Class
	Symbolic Constant Name
	Description or Evaluation

	Macro
	AEW_ERR_HZ_COUNT
	Error code returned when user passes incorrect value of the horizontal count. The value of the error code is 820.

	Macro
	AEW_ERR_VT_COUNT
	Error code returned when user passes incorrect value of the horizontal count. The value of the error code is 821.

	Macro
	AEW_ERR_HEIGHT
	Error code returned when user passes incorrect value of height of the window. The value of the error code is 822.

	Macro
	AEW_ERR_HZ_INCR  
	Error code returned when user passes incorrect value of horizontal increment. The value of the error code is 823.

	Macro
	AEW_ERR_VT_INCR
	Error code returned when user passes incorrect value of vertical increment. The value of the error code is 824.

	Macro
	AEW_ERR_HZ_START
	Error code returned when user passes incorrect value of horizontal start. The value of the error code is 825.

	Macro
	AEW_ERR_VT_START
	Error code returned when user passes incorrect value of vertical start. The value of the error code is 826.

	Macro
	AEW_ERR_BLKWIN_HEIGHT
	Error code returned when user passes incorrect value of height for black window. The value of the error code is 827.

	Macro
	AEW_ERR_BLKWIN_VT_START
	Error code returned when user passes incorrect value of vertical start for black window. The value of the error code is 828.

	Macro
	AEW_ERR_SETUP
	Error code returned when user tries to enable the engine without doing hardware configuration. The value of the error code is 829.

	Macro
	AEW_ERR_LIMIT
	Error code returned when user passes incorrect value of saturation limit. The value of the error code is 830. 

	Macro
	AEW_ERR_ENGINE_BUSY
	Error code returned to indicate that engine is busy. The value of the error code is 831.

	Macro
	AEW_ERR_WIDTH
	Error code returned when user passes incorrect value of width of the window. The value of the error code is 832.

	Macro
	AEW_MAGIC_NO
	Magic number for the IOCTL.The magic number is  ‘e’.

	Macro
	AEW_WINDOW_SIZE
	Size of the window. The size of window is 18.


4.1 Data Structures

This section summarizes all user visible data structures and their elements pertaining to the DaVinci AEW Device Driver run-time interfaces.

‘aew_window’ data structure  is used to configure window parameters. The params are explained below:
Table 5. structure aew_window
	Group or Enumeration Class
	Symbolic Constant Name
	Description or Evaluation

	Unsigned int
	width
	Width of the window. The hardware will increment this value by one and then multiply it by 2. Range is 0 to 127.

	unsigned int
	height
	Height of the window. The hardware will increment this value by one and then multiply it by 2. Range is 0 to 127.

	unsigned int
	hz_start
	Horizontal Start of the window. Range is 0 to 4095.

	unsigned int
	vt_start
	Vertical Start of the window. Range is 0 to 4095.

	unsigned int
	hz_cnt
	Horizontal Count of the window. Hardware will increment this value by one. Range is 1 to 35.

	unsigned int
	vt_cnt
	Horizontal Count of the window. Hardware will increment this value by one. Range is 0 to 127.

	unsigned int
	hz_line_incr
	Horizontal Line Increment of the window. The hardware will increment this value by one and then multiply it by 2.Range is 0 to 15.

	unsigned int
	vt_line_incr
	Vertical Line Increment of the window. The hardware will increment this value by one and then multiply it by 2.Range is 0 to 15.


‘aew_black_window’ data structure is used to configure black window parameters. The params are explained below:

Table 6. structure aew_black_window
	Group or Enumeration Class
	Symbolic Constant Name
	Description or Evaluation

	unsigned int
	height


	Width of the window. The hardware will increment this value by one and then multiply it by 2.Range is 0 to 127.

	unsigned int
	vt_start
	Vertical Start of black window. Range is 0 to 4095.


‘aew_configuratiom’ data structure is used to configure AEW Engine. The params are explained below:

Table 7. structure aew_configuration
	Group or Enumeration Class
	Symbolic Constant Name
	Description or Evaluation

	enum aew_alaw_enable
	alaw_enable
	Enumeration value that is used to enable or disable AEW Engine.

	Int
	saturation_limit
	Saturation limit. Maximum value is 1023.

	struct   aew_window
	window_config
	Variable of the type structure aew_window. It store configuration for window.

	struct   aew_black_window
	blackwindow_config
	Variable of the type structure aew_window. It store configuration for black window.

	enum aew_config_flag
	aew_config
	Enumeration value that indicates whether Engine is configured or not.


4.2 API Classification

This section introduces the application-programming interface for the DaVinci AEW Device Driver by grouping them into logical units. .

4.2.1 Configuration

This section contains all the DaVinci AEW Device Driver APIs that allow user to specify the desired configuration parameters. The IOCTL AEW_S_PARAMS helps the user to customize the DaVinci AEW device driver parameters .The IOCTL Specifications section at the end will elaborate on each such mechanism in greater detail.

4.2.2 Creation

This section contains all the DaVinci AEW Device Driver APIs that are intended for use in component creation. The term creation is indicative of possible need to allocate system resources, typically memory. 

The IOCTL like AEW_S_PARAM will dynamically allocate buffers as per window count. It is mandatory for the user to configure all the parameters before enabling the engine. The IOCTL Specifications section at the end will elaborate on each such mechanism in greater detail.
4.2.3 Initialization

This contains the DaVinci AEW Device Driver APIs that are intended for use in component initialization.

The API open is used for initializing of the AEW configuration structure.
4.2.4 Control

This section contains DaVinci AEW Device Driver APIs that is intended for controlling the functioning of DaVinci AEW Device Driver during run-time. The IOCTL AEW_ENABLE enables AE/AWB Engine. The IOCTL AEW_DISABLE disables AE/AWB Engine. The IOCTL Specifications section at the end will elaborate on each such mechanism in greater detail.
4.2.5 Data Acquisition

This section should list all the DaVinci AEW Device Driver APIs that help to output data out of DaVinci AEW Device Driver. The IOCTL AEW_G_PARAM helps user to get configuration parameters out of DaVinci AEW Device Driver. The API read is used to get statistics. The behavior of Read API is as follows.
1) If the numbers of bytes requested by the application are less than the size of the available statistics then driver will return error to application.
2) If the numbers of bytes requested by the application are more than the size of available statistics data then driver will copy all the statistics data available in latest statistics buffer to the application.
3) If the application issues read call and if new statistics are not available then driver will block the read call until new statistics are available or the timer expires. If new statistics are available before the timer expires, driver will return new statistics to application.
4) Read Function should return error if it is already blocked.
4.2.6 Termination

This contains the DaVinci AEW device driver APIs that help in gracefully terminating the deployed DaVinci AEW device driver run-time entities.
The API close is used to free all the resources that are being acquired at time of Initialization and creation. 
4.3 
API Usage Scenarios/Integration Example
Following two figures show the usage scenarios for DaVinci AEW Device Driver. First figure shows simple single pass task. Second figure shows an example of multiple tasks submitted to the AEW driver 
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Call open    

Call ioctl  A EW _S_PARAM  

Call ioctl  A EW _ ENBALE to  enable engine    

Call read call to get statistics    

Call ioctl AEW_DISABLE to  disable engi ne    

Unload driver using rmmod    

Load the driver using insmod   

Call close    

 
      Figure 2: Function Flow Diagram
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Call open    

Call ioctl  A EW _S_PARAM  

Call ioctl  A EW _ ENBALE to  enable engine    

Call read call to get statistics    

Call ioctl AE W_DISABLE to  disable engine    

Unload driver using rmmod    

Load the driver using insmod   

Is it Last  Passs ?  

Call close    

No  

Yes  


Figure 3 Function Flow Diagram for multiple passes
4.4 API Specification

4.4.1 Naming Conventions

The naming conventions are followed as per the GA license.
4.4.2 DaVinci AEW Device Driver Functions
The details description of the API discussed above are as follows in alphabetical order.
1) Close

Table 12. API Close
	Prototype
	int close(int fd)

	Description
	Close the device driver opened with file descriptor.

	Arguments
	<arg1>
	int fd : File Descriptor

	
	<arg2>
	NA

	
	<arg3>
	NA

	Return value
	On success 0 is returned, on error -1 and the errno variable is set appropriately.

	Calling constraints
	None

	Example
	close(fd)

	Side effects
	None

	See Also
	None.

	Errors
	None


2) IOCTL AEW_DISABLE
Table 13. IOCTL AEW_DISABLE
	Prototype
	int ioctl(int fd, int command)

	Description
	This ioctl is used to disable AEW Engine.

	Arguments
	<arg1>
	int fd : File Descriptor

	
	<arg2>
	int request

	
	<arg3>
	NA

	Return value
	On success 0 is returned, on error -1 and the errno variable is set appropriately.

	Calling constraints
	None.

	Example
	ioctl(fd,AEW_DISABLE)

	Side effects
	None

	See Also
	None.

	Errors
	None.


3) IOCTL AEW_ENABLE
Table 14. IOCTL AEW_ENABLE
	Prototype
	int ioctl(int fd, int command)

	Description
	This ioctl is used to enable AEW Engine with parameters set by AEW_S_PARAM. 

	Arguments
	<arg1>
	int fd : File Descriptor

	
	<arg2>
	int request

	
	<arg3>
	None

	Return value
	On success 0 is returned, on error -1 and the errno variable is set appropriately.

	Calling constraints
	None.

	Example
	ioctl(fd,AEW_ENABLE)

	Side effects
	None

	See Also
	None.

	Errors
	AEW_ERR_SETUP : If user tries to enable the engine without configuring the engine.


4) IOCTL AEW_G_PARAM

Table 15. IOCTL AEW_G_PARAM
	Prototype
	int ioctl(int fd, int command, struct aew_configuration *arg)

	Description
	This ioctl is used to get the AEW hardware settings.

	Arguments
	<arg1>
	int fd : File Descriptor

	
	<arg2>
	int request

	
	<arg3>
	struct aew_configuration * config : pointer to configuration structure.

	Return value
	On success buffer size is returned, on error -1 and the errno variable is set appropriately.

	Calling constraints
	None.

	Example
	ioctl(fd,AEW_G_PARAM,config)

	Side effects
	None

	See Also
	None.

	Errors
	EFAULT : Copy to user fails

AEW_ERR_SETUP : If user tries to enable the engine without configuring the hardware


6) IOCTL AEW_S_PARAM
Table 16. IOCTL AEW_S_PARAM
	Prototype
	Int ioctl(int fd, int command, struct aew_configuration *arg)

	Description
	This ioctl is used to set the following parameters/modules of the AEW hardware: 

· Window parameters

· Black window parameters

· Saturation check module

· A-Law compression module

	Arguments
	<arg1>
	int fd : File Descriptor

	
	<arg2>
	int request

	
	<arg3>
	struct aew_configuration * config : pointer to configuration structure.

	Return value
	On success buffer size is returned, on error -1 and the errno variable is set appropriately.

	Calling constraints
	All the members into the aew_configuration should be configured. There are no default values.

	Example
	ioctl(fd,AEW_S_PARAM,config)

	Side effects
	None

	See Also
	None.

	Errors
	ENOMEM : If memory is not available

EFAULT : Copy from user fails

ENOTTY : If ioctl is incorrect

AEW_ERR_ENGINE_BUSY :If engine is busy 

Driver Specific Error codes : If parameter are invalid

Refer to driver specific error codes in section 4.1


7) Open

Table 17. API Open
	Prototype
	int open(char *name, int mode)

	Description
	Opens the driver in the mode specified in the last parameter.

	Arguments
	Arg1
	char *name

	
	Arg2
	Int mode

	
	Arg 3
	None.

	Return value
	File descriptor on success or -1 if an error occurred 

	Calling constraints
	None

	Example
	open(“/dev/davinci_aew”, O_RDWR)

	Side effects
	None

	See Also
	None

	Errors
	None


8) Read
Table 18. API Read
	Prototype
	ssize_t read(int fd, void *buf, size_t count)

	Description
	This API is used to get statistics from driver.
·  If the numbers of bytes requested by the application are less than the size of the available statistics then driver will return error to application. 

· If the numbers of bytes requested by the application are more than the size of available statistics data then driver will copy all the statistics data available in latest statistics buffer to the application.

· If the application issues read call and if new statistics are not available then driver will block the read call until new statistics are available or the timer expires. If new statistics are available before the timer expires, driver will return new statistics to application.

· Read Function should return error if it is already blocked.

	Arguments
	<arg1>
	int fd : File Descriptor

	
	<arg2>
	void *buffer : buffer which is used to store statistics

	
	<arg3>
	size_t count : size of buffer 

	Return value
	Number of bytes read by the ‘read’ call.

	Calling constraints
	None.

	Example
	read(fd,buffer,count)

	Side effects
	None

	See Also
	None.

	Errors
	EBUSY : If read call is busy.

-1 : If count is less than size of buffer


4.5 API Usage Recommendations

This section provides recommendations on how to best use the provided APIs for achieving best results on different aspects – performance, overall system stability and balance, etc’.

4.5.1 Achieving best performance
Optimum performance can be achieved if line offsets are 256 bytes aligned. 
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This Appendix provides pointers to available resources to gather further information regarding DaVinci AEW device driver. This helps the user to learn more about DaVinci AEW device driver in general and seek information regarding specific capabilities and related tooling in order to better leverage the services extended by DaVinci AEW device driver within his system or application.

The information keyed in here could include – online tutorials, multimedia demos, any built-in context sensitive help, published white papers or collateral documentation in form of technical briefs or application notes. Also listed will be applicable web-based resources both within TI and those offered by designated 3rd parties in support of DaVinci AEW device driver.

· DaVinci AEW device driver Information: www.dspvillage.com/DaVinci AEWdevice driver
· Technical Documentation: www.ti.com/dsptechdocs/DaVinci AEW device driver
· Knowledge Base: www.ti.com/dspkbase
· 3rd party catalog: www.ti.com/thirdpartycatalog
· Discussion Groups: www.ti.com/pspdiscussiongroups
· Online Training: www.ti.com/psptraining
· Workshops: www.ti.com/pspworkshops
· eStore: www.ti.com/pspestore
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