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Development_Setting,

Step I: Create an Android Project

Here package name is given as “com.research.phoneARt” based on my own research project. The
created project now is already OK to be running with a “Hello...” message shown.

New Android Project

Creates a new Android Project resource.

Project name: |RenderTest

Contents
@ Create new project in workspace
Create project from existing source

& Use default location

Create project from existing sample

Samples: ApiDemos [ v |
Build Target

Target Name Wendor Platform APl Lev
Android 1.5 Android Open Source Project 1.5 3
Android 1.6 Android Open Source Project 1.6 4
Android 2.1-updatel Android Open Source Project 2.1-updatel 7

« Android 2.2  Android Open Source Project 22 8
Android 2.3.1 Android Open Source Project 2.3.1 9
Android 2.3.3 Android Open Source Project 2.33 10
Android 3.0 Android Open Source Project 3.0 11
Android 3.1 Android Open Source Project 31 12
Android 3.2 Android Open Source Project 3.2 13
Google APIs Google Inc. 3.2 13

Standard Android platform 2.2
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RenderTest
Hello World, RenderTestActivity!

Step II: Create the jni/ folder and include the Android.mk and Application.mk makefile

In file manager create jni/ directory in the project directory and place the C/C++ sources file here.
Also put here Android.mk file which is a makefile that tells Android build-system how to build the
files, and the Application.mk file is optional, but in case of project using OpenCV, when STL and
exceptions are used in C++, it also should be written.

Folder «
Create a new folder resource.

Enter or select the parent folder:

RenderTest

o

= FastDetector

= GLZJNIActivity

= helloFile

= loadimage

& ObjectTracking

& OnlineTrainingTest
& OpenCV-2.3.1

= RenderTest

= sample - 15-puzzle
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+ o+ |+ o+ o+

Folder name: |jni

Advanced ==

@ Cancel Finish |



An example of the Android.mk (include the native OpenCV library) is shown below

[& Android.mk | & Android.mk 32 =8
1LOCAL_PATH := $(call my-dir)
2
3 $(CLEAR VARS)
4
5 ../includeOpencCV.mk
6 {("$(wildcard $(OPENCV MK PATH))","")
7 #try to load OpencV.mk from default install location
8 include $(TOOLCHAIN PREBUILT ROOT)/user/share/OpenCV/OpenCV.mk
9
18 include $(OPENCV_MK_PATH)
11
12

13LOCAL MODULE
14LOCAL SRC FILES :
15LOCAL CFLAGS

native sample
jni part.cpp

16LOCAL_LDLIBS += -llog -1ldl

17

18 $(BUILD SHARED LIBRARY)
19

If the application utilize both native OpenCV and its Java API you need to put the following line
before including OpenCV.mk to avoid conflict between C++ and Java builders:

OPENCV_CAMERA MODULES:=off

For example:

| @ Android.mk 2 [ Android.mk =08
1LOCAL PATH := $(call my-dir)
2
3 $(CLEAR_VARS)
4
S0PENCY_CAMERA MODULES:=off
6 ../includeOpenCV.mk
7 {("$(wildcard $(OPENCV MK PATH)}","")
8 #try to load OpenCV.mk from default install location

9 include $(TOOLCHAIN PREBUILT ROOT)/user/share/OpenCV/0OpenCV.mk

1@

11 include $(OPENCYV MK PATH)
12

13

14LOCAL_MODULE := mixed sample

15LOCAL SRC FILES := jni part.cpp
16LOCAL LDLIBS += -llog -ldl

17

18 $(BUILD SHARED LIBRARY)
19

Application.mk example:
| & Application.mk 2

1APP STL := gnustl static

ZAPP CPPFLAGS := -frtti -fexceptions
3APP _ABI := armeabi-v7a

4APP_OPTIM := debug
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Step III: Put the native codes file in jni/ directory and convert the project into a C/C++ project to
avoid sencountering syntax errors

choose File->New->Other and select Convert to a C/C++ Project:

Select a wizard —

Convert to a C/C++ Project

Wizards:
|

= = C/C++ 4
[&4 C Project
[& C++ Project
(& Class
Convert to a C/C++ Project
[ File from Template
% Folder
[n/ Header File
[¢f Source File .

@ Next > J . Cancel |

Click Next, then choose your project and choose Makefile project and -Other Toolchain-. Click
Finish:



Convert to a C/C++ project
Convert a project to a C/C++ project

Candidates for conversion

= OpenCV-2.3.1
« == RenderTest
= Sample - 15-puzzle

Il &

= Sample - face-detection

= Sample - image-manipulations

= Tutorial 1 Basic - 0. Android Camera

= Tutorial 1 Basic - 1. Add OpenCV

= Tutorial 1 Basic - 2. Use OpenCV Camera

= Tutorial 2 Advanced - 1. Add Native OpenCV

= Tutorial 2 Advanced - 2. Mix Java+Native OpenCV

Convertto C or C++
C Project @ C++ Project

Project options

sf Specify project type

Project type: Toolchains:
= Executable - m E|ﬁ'|n --
= Shared Library Linux GCC
& Static Library
= Makefile project

@ Show project types and toolchains only if they are supported on the platform

@ _I "PRPE— _ i Fiist I

Step IV: Configure ndk-build as a build command

Right click the name of the project and select the Properties button at the bottom. In Builder
Settings change the Build Command to ndk-build (include the full path)

My path of ndk is : /home/aki/Research/android-opencv/android-ndk-r6b/ndk-build



type filter text C/C++ Build

v R
Resource
o Configuration: | Default [ACUVe .| manageConfigurations..
Builders
o+ CfC++Build
e Gmenl g mutderseungs Cado
ava Build Path
! Builder
+ Java Code Style .
+ Java Compiler Builder type: [Externa[ builder | = J
+ Java Editor Use default build command
Javadoc Location Build command: [ne/aki/Research/android-opencv/android-ndk-réb/ndk-build | -
Project References
Run/Debug Settings Makefile generation
Task Tags Generate Makefiles automatically Expand Env. Variable Refs in Makefiles

Build location

Build directory: ls{workspace_loc:fﬁendeﬂest} ]

\Restore Defaults, |__Apply__|
@ Lok Jlconcel

In Behaviour tab, configure as shown below:

type filter text C/C++ Build vy v
Resource
Builders

o ClCttBuild

+ C/C++ General _ Behaviour|

Java Build Path

+ Java Code Style Build settings
. W Stop on first build error Use parallel build
+ Java Compiler
. Use optimal jobs number

+ Java Editor . arallel fobs:

Javadoc Location EEparall Eliphs A |

Project References Workbench Build Behavior

Run/Debug Settings Workbench build type: Make build target:

Task Tags

| Build on resource save (Auto build) |a|| |

Note: See Workbench automatic build preference
& Build (Incremental build) (

| Clean [clean




Step V: Library and function decleration in Java and Native

Declare in Android.mk file as

LOCAL_MODULE :=librender_test

Load in JAVA

static {
System. loadLibrary("render test");
}

Declare native function in C/C++ as

JNIEXPORT void JNICALL Java_com_research_phoneARt RenderLib_step(JNIEnv *
env, jobject obj)
{

}

renderFrame() ;

Declare native function in JAVA as

public static native void step();

Now the app should be OK for compiling and building.

Debug Setting

Step VI: Set android:debuggable = “true”

[31 RenderLib.java [J1 RenderTestActivity.j [ gl_code.cpp [& Android.mk | *RenderTest Manifest 23 = =0

Android Manifest Application

The application tag describes application-level components contained in the package, as well as general application attributes.
& Define an <application= tag in the AndroidManifest.xml

~ Application Attributes
Defines the attributes specific to the application.

Name Browse... Enabled | u
Theme Browse... Debuggable [true u
Label @string/app_name Browse... Vm safe mode | u
lcon @drawable/icon Browse... Manage space activity Browse...

Description Browse... Allow clear user data | m
Permission ‘ m Test only | u
Process Browse... Backup agent Browse...

Task affinity Browse... Allow backup | u
Allow task reparenting ‘ u Kill after restore | u
Has code ‘ m Restore needs application | u
Persistent ‘ m Restore any version | u

= = »
Annlicatinn Madacs

=] Manifest |[A] Application |[P] Permissions | [1] Instrumentation | =] AndroidManifest.xml



Step VII: run ndk-gdb from console

Open terminal and cd to the application directory. Export path for adb with command:
export PATH=$PATH:~/workspace/android-sdk-linux_x86/platform-tools

Run ndk-gdb with command:

~/Research/android-opencv/android-ndk-r6b/ndk-gdb (or PATH/ndk-gdb)

As shown in the figure below. Sometimes a bp need to be set in JAVA to make sure the gdb has
enough time to start

File Edit View Terminal Help

gralloc.s5pcll@.so: No such file or directory.
Error while mapping shared library sections:
1libIMGegl.so: No such file or directory.
Error while mapping shared library sections:
1ibEGL_POWERVR_SGX540 120.s0: No such file or directory.
Error while mapping shared library sections:
1ibGLESv1 CM POWERVR SGX548 120.so: No such file or directory.
Error while mapping shared library sections:
LibGLESv2 POWERVR SGX540 120.so: No such file or directory.
Error while mapping shared library sections:
LibpvrANDROID WSEGL.so: No such file or directory.
Error while mapping shared library sections:
libglslcompiler.so: No such file or directory.
(no debugging symbols found)
warning: Unable to find dynamic linker breakpoint function.
GDE will be unable to debug shared library initializers
and track explicitly loaded dynamic code.
@xafddee48 in  futex syscall3 ()

from /home/aki/Research/android-opencv/RenderTest/obj/local/armeabi-v7a/libc.
S0
(gdb) g
The program is running. Exit anyway? (y or n) y
aki@Aki:~/Research/android-opencv/RenderTest$ ~/Research/android-opencv/android-
ndk-réb/ndk-gdblj

Running ndk-gdb creates app_process, gdb.setup and libc.so files in obj/local/armeabi/ of the
project directory. Those files will be needed later to configure the debudding environment. Check
those files to make sure they are created.

= = obj
- = local
— (= armmeabi-v7a
+ = objs-debug
app_process
gdb.setup
@ libc.so



Step VIII: Create C/C++ debug configuration

Click on combo-box like down arrow next to debug button. Pop-up menu will appear and then
select Debug Configurations..

Jld | BvOvQy | EEHGY | ®@Py | PLAE [0 | Hygvo ov

gl_code.cpp & Android.mk & Android.mk |2 Rend

Activity {
t created. */
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ndle icicle) {
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ation());

o oo

=]

. . srecreq v {
23 super.onResume();
24 mView.onResume();
25 }
-oidcamer| 26 }
»3d.a
Tib.a [£¢ Problems @ Javadoc | [, Declaration | €] Error Log & Console 2 . %5 Debug
@ C-Build [RenderTest]
ures2d.a
1.a #+*+ Build of configuration Default for project RenderTest *¥**
gui.a

/home/aki/Research/android-opencv/android-ndk-réb/ndk-build

In Debug Configurations window select C/C++ Application and press New button as advised on the
right pane. Define a new name for the debug config, such as “ProjectName Native Debug”. In the
C/C++ Application entry fill the path to the app_process binary which is located in
obj/local/armeabi of the project directory.

Create, manage, and run configurations

4
L

0

1 .
X B5ev Name: |RenderTest Native Debug |

Main .- Arguments | B§ Environment | %% Debugger| E» Source |« Refresh| & Common
Tutorial 1 Basic- I,

Tutorial 2 Advance || | EOI8<t

Tutorial 2 Advance | | |RenderTest || Browse...

< Android JUnit Test -
g ) o Build Configuration | Default [ ¥ ‘
- [&] ¢/C++ Application

[T loadimage Native C/C++ Application:
[c] ObjectTracking Nz |'f‘home:‘akir’Researchr’android—opencviRenderTest{obj!loce| Search Project... | Browse.. |
[©] RenderTest Defaul
[c] TrainimageTest Nz
[£] C/C++ Attach to App
[E] C/C++ Postmortem |
& Eclipse Application
Java Applet
Java Application
Ju JUnit
% 1Unit Plua-in Test v

" Using Standard Create Process Launcher - Select other... ﬁeelx Revert

Filter matched 33 of 33 items

@ Close Debug

& Connect process input & output to a terminal.



In the debugger tab:
choose gdbserver Debugger as a Debugger.

- Set initial breakpoint to some function but Android projects do not contain main function so
set to the first function that is expected to be called in native code.

- Set path to GDB debugger: android-ndk-r6b/toolchains/arm-linux-androideabi-
4.4.3/prebuilt/linux-x86/bin/arm-linux-androideabi-gdb

- Set path to GDB command line: obj/local/armeabi-v7a/gdb2.setup. Note gdb2.setup does not
exist, but will be created soon

Create, manage, and run configurations

MEEER

[l

-+
S Y

Name: [RenderTest Native Debug l

Lype niter text

Main [ #= Arguments (ﬁ Environment ﬁ;’» Debugger - k- Sourcew o Refresh] = Qommon]

i) e nmar e s e ns s

gi Android junit Test  “ || Debugger: gEBSGNETIDEBUGOSTI ]

- [E] ¢/Cc++ Application

] loadimage Native De [ Stop on startup at: t_RenderLib_irﬁt _

[t] ObjectTracking Nativ

- Debugger Options
[©] RenderTest Native De
[t] TrainimageTest Nativ Main  shared Libraries Connection
C/C++ Attach to Applice
Ech achto Applic GDB debugger: [3abi—4.4.3,«’prebuiltﬂinux-x86{binfarm-linux—androideabi-gdbl _
[E] C/C++ Postmortem Dek
& Eclipse Application GDB command file: [droid-opencvaenderTeonbjﬂocal,,-’armeabi-v'.r'afgdb2.setupl _

5] Java Applet (Waming: Some commands in this file may interfere with the startup operation of the debugger,
3] Java Application for example "run”.)

v JUnit Plug-in Test
I+ Launch Group Protocol: E

# 0SGi Framework
Z, Remote Java Applicatior -

v
) " Using Standard Create Process Launcher - Select other.. ﬁ _
Filter matched 33 of 33 items

Verbose console mode

In the connection tab below, choose TCP as a type of connection and choose 5039 as a Port Number

Debugger Options

Main Shared Libraries Connection

Host name or IP address: [Ic—calhc—st

Port number:

Now the debug configuration is done, apply and close.



Step IX: Create gdb2.setup file and ndk-gdb-eclipse file.

Go to the obj/local/armeabi/ subdirectory of your project and copy gdb.setup file to gdb2.setup file.
Remove target remote :5039 line from gdb2.setup.

Go the directory with Android ndk and copy ndk-gdb to ndk-gdb-eclipse. Remove execution of adb
command form ndk-gdb-eclipse. Because Eclipse will run the gdb binary itself. So we have to
remove the execution of dbg from ndk-gdb. (This only needs to be done once, not need for every
proejct)

Step X: Finally you can debug Native codes in Eclipse!

Put breakpoint in Java code after the execution of System.loadLibrary(). Start the application in
debug mode by clicking on Debug button. It will automatically choose Android debug mode. Later
you will have to take care to choose Android Java debugging configuration by clicking on combo
arrow associated with the debug button.

When execution reach the breakpoint run ndk-gdb-eclipse from your project directory and start
debugging in C/C++ debug mode (You need to have the terminal concole standby).



