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1. Introduction

This section provides an overview of the Smart ETK program for the VAB-630 board
which has enhance features for the board including, APIs for GPIO and UART (RS-232)
function and the Watchdog Timer.

The Smart ETK is programmed with a binder as a communication between Java and C
language to control the hardware modules. The bsservice (Board Support Service) is
implemented in order to perform a requested function from a Smart ETK API.

2. Install Development Environment

The Android Studio is an officially recommended and integrated development
environment (IDE) in place of the old Eclipse for the Android application. It requires
importing the specific JAR library, which can be extracted from the

Smart ETK v1.0.3_SourceCode.zip, in order to integrate the Smart ETK enhanced
features in your development.

After creating a new project in the Android Studio, import the JAR library from the
Smart ETK to the project. Please follow the steps below to import the JAR Llibrary.

1. Start Android Studio and create a new module in the project.

mgit View Navigate Code Analyze Refactor Build Run Tools VC
New Project...

3 Open... Import Project...
Open Recent » Project from Version Control »
Closeprject
Link C++ Project with Gradle Import Module...

2 Settings... Ctrlsaltss  Importsample...

[.% Project Structure... Ctri+Alt+Shift+s © JavaClass
Other Settings » © Android resource file
Import Settings... [ Android resource directory
Export Settings... £l File
Settings Repository... £1 Package

I saveAll Ctrlss 8 C++Class

(5 synchronize Ctrl+Altsy & C/C++SourceFile
Invalidate Caches / Restart... [i C/C++HeaderFile
Export to HTML... ' Image Asset

i Print... /& Vector Asset
Add to Favorites » [i] Singleton
File Encoding Edit File Templates...
Line Separators » & AIDL
Make File Read-only & Activity
Power Save Mode /& Android Auto
Exit & Folder

LI Y e s e v -

2 settings.gradle (Project Settings
[5 local.properties (SDK Location)

/% Fragment

% Google

& Other

& Service

/&% Ul Component
& Wear

& Widget

& XML

[zi Resource Bundle

v v v v v v w v v w w w

2 Favorites



2. Choose Import. JAR/.AAR Package in the pop-up window and then click Next.

® Create New Module

New Module

i
/* Android Studio

[ | [ ] | [ | [ ]
m —

1 o

=0Om

Phone & Tablet Module Android Library Android Wear Module Android TV Module Glass Module

Import Gradle Project Import Eclipse ADT Project (RSN ECTEVGTETEN Java Library Google Cloud Module

@ |

Import an existing JAR or AAR package as a new project module

3. Specify the file name (SmartETK_SDK_Sample) and path of the JAR Llibrary, and then
click Finish.

™ Create New Module

File name: /root/Desktop/SmartETK_SDK_Sample/smartetk.jar ”:

Subproject name: [smartetk_jad

PreviousJ [ Next J l Cancel J m




4. Open the module settings.

File Edit View Navigate Code Analyze Refactor Build Run |
DHO #4 0 F QR ¢ > A [zapp~| P &
2 SmartETK_SDK_Sample [iapp [isrc [Imain [ijava Fico

., ¥ Android ~| © % | % 1~ © SDKsampleA
ow e
;?‘ = .l‘F‘IanIfEStS Link C++ Project with Gradle
- + [java
¢ 1 comuyic %6 T Xk
& w G|/ Copy ctri+C
é &wH CopyPath Cerl+shift+C
) &% M Copyas Plain Text l:
¥ & = SL[l Paste Ctrl+v
£ % Te  Findin Path... CtrlsShift+F 1
5 €% U Replacein Path... Ctri+shift+R |
¥ ©® U apalyze »
® £n W
Refactor »
» Cares :
£ smartetk_jai Add to Favorites » .!
@ Gradlescript  Show Image Thumbnails Ctrl+Shife+T I
** build.grac  Reformat Code Ctri+Alc+L
@ build.grac  Optimize Imports Ctri+Alt+0 !

= build.grac
(i gradle-wr,
(& settings.g

Local History b
(5 synchronize 'app’ 1

: Show in Files
[:i local.prop |
File Path Cerl+Alt+Shift+2 ;f
& Compare With... cerl+D ki

Open Module Settings 1

& Create Gisk... I

5. Select number 3. Module dependency in the pop-up window.

™ Project Structure

+ - Properties | Signing | Flavors | Build Types = Dependencies |
SDK Location Scope +
Project

m 1 Library dependency
Developer Se...

#h 2 File dependency

Ads 3 Module dependency

Authentication
Notifications
Modules

2 smartetk_jar

m | cancel



6. Choose the module to import the :smartetk_jar.
R

ar = Properties| Signing | Flavors | Build Types Dependencies |
SDK Location Scope +
Project =

=
Developer Se... +
Ads Select the modules the current module should depend on:
Authentication :smartetk_jar b

Notifications
Modules

[z smartetk_jar

m Cancel ‘

m | cancel ‘

7. After importing the module (:smartetk_jar), it will be shown in the window, then
click OK to complete this setting.

 Project Structure

+ - Properties | Signing | Flavors | Build Types Dependencies |
SDK Location Scope -5
Project [3:smartetk_jar Compile _
Developer Se...

T
Ads

4

Authentication
Notifications
Modules

2 smartetk_jar

Coc JE=y



3. Smart ETK SDK API

This section explains three types of function that are found in the smartetk jar. The
smartetk.jar should be imported in the Smart ETK demo APP source code.

The GPIO, Watchdog timer and UART functions and variables are placed in Java package
named “com.via.SmartETK”. Import this package into Java code in order to use them.

3.1. Function Return Values
These are some types of return values throughout the Smart ETK SDK API.

Static Int Variable Return Description
Value
SmartETK.S_OK 0 When a function returns the

S_OK, it indicates that the
function has been completed
successfully.

SmartETK.E_FAIL -1000 When a function returns the
E_FAIL, it indicates that the
function has failed to complete.

SmartETK.E_BOARD_NOT_SUPPORT -1001 When a function returns the
E_BOARD_NOT_SUPPORT, it
indicates that the mainboard is not
supported.

SmartETK.E_ALREADY _INITIALIZED -1002 When a function returns the
E_ALREADY_INITIALIZED, it
indicates that libbssjni.so has
already been loaded.

SmartETK.E_INVALID ARG -1003 When a function returns the
E_INVALID_ARG, it indicates that
the arguments are invalid.

SmartETKE_OUT_OF MEMORY -1004 When a function returns the
E_OUT_OF_MEMORY, it indicates
that there is insufficient memory.



SmartETK.E_FUNC_NOT_SUPPORT

SmartETK.E_HARDWARE_ERROR

-1005

-1006

When a function returns the
E_FUNC_NOT_SUPPORT, it
indicates that the function is not
supported on this board.

When a function returns the
E_HARDWARE_ERRCR, it
indicates that there is a hardware
error.
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3.2. Initializes

This section explains how to use the Initializes object and its functions.

3.2.1. SmartETK Initializes

Description:
This function initializes the Smart ETK and loads the JNI.
Syntax:
R
Parameters:
None
Return:

S OK —if the function succeeded
E_FAIL —if the function fails
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3.3. GPIO

This section explains how to use the GPIO object and its functions. The GPIO pin table
is defined as follows.

ID 1123 4 5/6 7 89 10
PhysicalGPIO |1 |12 /3 5 6|7 /8|12 13 14
Definition of GPIO pins

*Note: If the specified ID is out of range, the GPIO APIs return a negative error number.

3.3.1. Support GPIO

Description:

Check if current platform supports GPIO.

Syntax:
GEEEREEEEEG

Parameters:

None

Return:

S OK —if it supports GPIO.
E FUNC NOT SUPPORT — if not support GPIO.

3.3.2. Enable GPIO Pin

Description:

Enable specific GPIO pin.
Syntax:

Parameters:

pinld — ID of GPIO pin. Please refer to Definition of GPIO pins.
enable — true for enable, false for disable.

Return:

S_OK —if the function succeeded.
E_FAIL —if the function fails.




3.3.3. Set GPIO Pin Direction

Description:

Set input/output direction for specified GPIO pin.
Syntax:

Parameters:

pinld —ID of GPIO pin. Please refer to Definition of GPIO pins.
inOut — SmartETK.GM_GPI for input,
SmartETK.GM_GPO for output.
upDown — SmartETK.GM_NO_PULL for disable internal pull, SmartETK.GM_PULL_UP for

pull up,
SmartETK.GM_PULL_DOWN for pull down.

Return:

S_OK —if the function succeeded.
E FAIL —if the function fails.

3.3.4. Set GPO Value

Description:

Set output signal for specified GPIO pin.

Syntax:
CHSERTEGEIEIE

Parameters:

pinld — ID of GPIO pin. Please refer to Definition of GPIO pins.

pinVal — GPIO signal, O for logic low, 1 for logic high.

Return:

S_OK —if the function succeeded.
E_FAIL —if the function fails.




3.3.5. Get GPI Value

Description:

Get input signal for specified GPIO pin.

Syntax:

Parameters:

pinld — ID of GPIO pin. Please refer to Definition of GPIO pins.

pinVal — A single-element array returns GPIO signal. O for logic low, 1 for logic high.
Caller should allocate array space manually.

Return:

S OK —if the function succeeded.
E_FAIL —if the function fails.
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3.4. UART

This section explains how to use the UART object and its functions.

3.4.1. Get Configurations of UART Device

Description:

Return terminal configuration of specific FileDescriptor.
Syntax:

Parameters:
fd — FileDescriptor of opened file, must be a device file (under /dev).
Return:

UartConfig — if the function succeeded, see section 3.6.3 for detail.
null — if the function fails.

3.4.2. Set Configurations of UART Device

Description:

Set terminal configuration of specific FileDescriptor.
Syntax:

Parameters:

fd — FileDescriptor of opened file, must be a device file (under /dev).
cfg — Terminal configuration, see section 3.6.3 for detail.

Return:

0 — if the function succeeded.
1 — if the function fails.




3.4.3. UartConfig Parameters
Smart ETK defines UART (Universal Asynchronous Receiver/Transmitter) related values
into another class com.via.UartConfig for configuration.

UART is transferring data continually; please use blocking-read, selected-read, or
buffered-read to access UART. In order to provide all types of transmissions, the APIs
should be designed base on Java class java.io.FileDescriptor.

To get FileDescriptor, open the device file manually (e.g. /dev/ttyS1 or /dev/ttyUSBO)
with Java class java.io.File, then select a suitable Java transmission helper class (e.g.
java.io.FileOutputStream).

To setup UART parameters with FileDescriptor and class UartConfig which are provided
by VIA, please check the SDK sample code for details. Parameters in UartConfig are the
same as the values in Linux Kernel. If using programming C, apply the same parameters
to map the existing application to Java with UartConfig. Please refer to the Linux
Programmer's Manual for details. To read the manual, enter “man tcsetattr” in ubuntu
terminal.

Currently, four connection options (in struct termios) and two speed options for Linux
are available.

The four connection options are: c_cflag, c_iflag, c_oflag, c_lflag

The two speed options are: ispeed, ospeed

Four options will be applied with tcsetattr in Linux C library. ¢_cc[VMIN] is set to 1 and
c_cc[VTIME] is set to 0. ispeed and ospeed in UartConfig will be applied to struct
termios with cfsetispeed and cfsetospeed in Linux C Llibrary.

All options have to be set before applying them. It is recommended to get the current
configurations of FileDescriptor into UartConfig via SmartETK.Uart_GetConfig instead of
allocating one manually.

All types of file transmissions in Java are available since we shared existing
FileDescriptor class. After FileDescriptor is configured, the UART can be accessed as a
normal file.

12
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3.5. Watchdog Timer

This section explains how to use the Watchdog timer object and its functions.
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3.5.1. Support Watchdog Timer

Description:
Check if current platform supports watchdog timer.

Syntax:

Parameters:
None
Return:

S _OK —if it supports watchdog timer.
E FUNC NOT SUPPORT — if it does not support watchdog timer.

3.5.2. Set Timeout

Description:

Set watchdog timer to specific time in second. The time should not exceed the number
defined by a constant SmartETK WDT_MAX_SEC.

Syntax:

Parameters:
sec — Time in second to reset.
Return:

S_OK —if the function succeeded.
E FAIL —if the function fails.

3.5.3. Refresh Watchdog Timer

Description:
Refresh the timer to the time set in Wdt_SetTimer.

Syntax:

13
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Parameters:
None
Return:

S_OK —if the function succeeded.
E_FAIL —if the function fails.

3.54. Start Watchdog Timer

Description:

Start watchdog timer. If application does not call Wdt_Refresh in time set in
Wdt_SetTimer , system will be reset.

Syntax:
Parameters:
None
Return:

S_OK —if the function succeeded.
E_FAIL —if the function fails.

3.5.5. Stop Watchdog Timer

Description:

Stop watchdog timer.

Syntax:
o .
Parameters:

None

Return:

S_OK —if the function succeeded.
E_FAIL —if the function fails.
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