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Introduction
A unit test executable file shall be compiled using the following files:
1. Unit test source file (.c)
a. This file contains test case definition and function calls to the Cgreen library
2. Code under test source file (.c)
a. This file contains code to be executed by the ARM target; the objective is to test the logic of the code in this file
3. A bunch of header files (.h)
a. Most of the header files are from the embedded project. These header files are used only for their symbols.
b. The rest of the header files are from Cgreen
4. Cgreen library shared object file (.so)
a. Required for load-time dynamic linking
b. Contains Cgreen library function definitions
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Unit Test - File Name Convention (not an official convention)
For example, the Sensors directory has the following source files in the image below. As a demonstration, I want to unit test bin_filt.cpp, a data set filter module.
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Files in foxp2/L5_Application/FOXP2/Sensor

SCons is set up to look for the file test_bin_filt.cpp in the directory foxp2/test, where test_ is prepended to the file of interest.
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Files in foxp2/test/Sensor
Note, all files prepended with test_ located in the root directory foxp2/test or in a subdirectory will be built then executed automatically.










Unit Test - Building
Invoke SCons and build an ECU project with the option --unit_test
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SCons will build then execute every unit test that exists within foxp2/test
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SCons pipes the executable’s standard out to a new file with _output appended to the name. The artifacts will be generated in foxp2/test/output.
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Files in foxp2/test/output
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Content of test_bin_filt_output


Unit Test - Building (continued)
If at least one unit test fails (error code is non-zero), the SCons build will fail.
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Content of test_bin_filt_output


Setup - Linux
Cgreen: https://github.com/cgreen-devs/cgreen
1. Git clone to get source code files

2. Follow instructions to build
· Or just run these commands:


3. Modify the environment variable LD_LIBRARY_PATH to point to the shared object’s directory
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ARM toolchain








Setup - Linux (continued)
Sublime (optional)




Setup - Windows
For Windows, I compiled Cgreen using Cygwin’s toolchain for x86 architecture; the produced linkable libraries are stored in the repository and are used during compile-time linking and load-time linking.

Cygwin Toolchain: https://cygwin.com/install.html
· Download the installer for x86 architecture (not x86_64)
· During installation, install at the default destination: C:\cygwin
· During installation, you will need to install additional packages:
· Devel – gcc-core: GNU Compiler Collection (C, OpenMP)
· Devel – gcc-g++: GNU Compiler Collection (C++)
[image: ]

SCons: http://scons.org/
v1.0
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scons --ecu=sensor --unit_test]
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arm-none-eabi-size --format=berkeley build/sensor/foxp2_sensor.elf
text data bss dec hex filename
92352 456 1280 94688 16788 build/sensor/foxp2_sensor.elf
arm-none-eabi-objcopy -0 binary build/sensor/foxp2_sensor.elf build/sensor/foxp2_sensor.bin
arm-none-eabi-objcopy -0 ihex build/sensor/foxp2_sensor.elf build/sensor/foxp2_sensor.hex
arm-none-eabi-objdump --source --all-headers --demangle --line-numbers --wide build/sensor/fo
g++ -0 L5_Application/FOXP2/Sensor/bin_filt.o -c -std=gnu++11 -DBUILD_CFG_MPU=0 -DECU_SENSOR
n -I/usr/bin -I/sbin -I/bin -I/usr/games -I/usr/local/games -I/snap/bin -I. -Inewlib -ILO_Low
portable -IL1_FreeRTOS/portable/no_mpu -IL2 Drivers -IL2_Drivers/base -IL3_Utils -IL3 Utils/t
-IL5_Application/FOXP2 -IL5_Application/FOXP2/Geographical -IL5_Application/FOXP2/Motor/Moto
Application/FOXP2/Gateway/I0_CAN -IL5_Application/FOXP2/Gateway/app -IL5_Application/FOXP2/Se
-cpp
g++ -0 test/Sensor/test_bin_filt.o -c -std=gnu++11 -DBUILD_CFG_MPU=6 -DECU_SENSOR -DHCSRO4=1
n -I/sbin -I/bin -I/usr/games -I/usr/local/games -I/snap/bin -I. -Inewlib -IL6_LowLevel -IL1_
L1_FreeRTOS/portable/no_mpu -IL2 Drivers -IL2 Drivers/base -IL3_Utils -IL3_Utils/tlm -IL4_IO
cation/FOXP2 -IL5_Application/FOXP2/Geographical -IL5_Application/FOXP2/Motor/Motor_includes
/FOXP2/Gateway/I0_CAN -IL5_Application/FOXP2/Gateway/app -IL5_Application/FOXP2/Sensor -Ibuil
g++ -0 test/build/test_bin_filt -static-libgcc -static-libstdc++ test/Sensor/test_bin_filt.o
-lcgreen
test/build/test_bin_filt > test/build/test_bin_filt_output
scons: done building targets.
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Running
"test_bin_fi
Completed "mail

(4 tests)
6 passes in 1inms.
6 passes in 1inms.
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arm-none-eabi-size --format=berkeley build/sensor/foxp2_sensor.elf
text data bss dec hex filename
92352 456 1280 94688 16788 build/sensor/foxp2_sensor.elf

g+ -0 test/Sensor/test_bin_filt.o -c -std=gnu++11 -DBUILD_CFG_MP
n -I/sbin -I/bin -I/usr/games -I/usr/local/games -I/snap/bin -I. -Ine
L1_FreeRTOS/portable/no_mpu -IL2 Drivers -IL2_Drivers/base -IL3_Utils
cation/FOXP2 -IL5_Application/FOXP2/Geographical -IL5_Application/FOX
/FOXP2/Gateway/I0_CAN -IL5_Application/FOXP2/Gateway/app -IL5_Applica
g++ -0 test/build/test_bin_filt -static-libgcc -static-libstdcr+ test,
~lcgreen

test/build/test_bin_filt > test/build/test_bin_filt_output

scons: *** [test/build/test_bin_filt_output] Error 1

building terminated because of errors.
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Running (4 tests)

test/Sensor/test_bin_filt.cpp:18: Failure: test_bin_filt -> tco
Expected [binfilt.get_max()] to [equal]l [INT32_MIN]
actual value: [2147483647]
expected value: [-2147483648]

"test_bin_filt
Completed "mail

5 passes, 1 failure in 2ns.
: 5 passes, 1 failure in 2nms.
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sudo apt-get install cmake

sudo apt-get install git

git clone https://github.com/cgreen-devs/cgreen.git

cd cgreen

mkdir build

cd build

cmake ..

sudo make

sudo make install


oleObject1.bin
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Temporary:

export LD_LIBRARY_PATH=/usr/local/lib:$LD_LIBRARY_PATH

OR permanent (recommended):

echo 'export LD_LIBRARY_PATH=/usr/local/lib:$LD_LIBRARY_PATH' >> ~/.bashrc


oleObject2.bin
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sudo apt-get install scons


oleObject3.bin
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sudo apt-get install gcc-arm-none-eabi


oleObject4.bin
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sudo add-apt-repository ppa:webupd8team/sublime-text-3

sudo apt-get update

sudo apt-get install sublime-text-installer


oleObject5.bin
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