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Background for the bachelor project

• Manual test are neglected 

• Time- and resource consuming
• Disturbing real time behavior 
• Expensive commercial products



Goal of the project (1 of 3)

• General goals
– Ease software testing
– Automate testing
– Low cost product
– Make use of Test Driven Development

• Set up reference system
– Java test system
– Distributed development and test

• Apply some of the functionality to embedded system
– Unit test
– Without disturbing real-time



Unit test in reference system (2 of 3)

Compiler



Automatic unit test for embedded software with(3 of 3)

Test and source 
code in same editor

Test and source code in 
separate editors

Compiler

hex file
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Development methods (1 of 7)

Individuals and interactions over processes and tools

Working software over comprehensive documentation

Customer collaboration over contract negotiation

Responding to change over following a plan

Agile development



Development methods – Iterations 0 (2 of 7)



Development methods – Iterations 1 (3 of 7)



Development methods – Iterations 2 (4 of 7)



Development methods – Iterations 3 (5 of 7)



Development methods – Iterations 4 (6 of 7)



Development methods – Iterations 5-8 (7 of 7)

•Iteration 5
–Automatic generation of script for Maven
–Execution multiple sequential test cases

•Iteration 6
–Separation of application code and test code
–Insertion of test code in application code 
prior to compilation

•Iteration 7
–Generation of test report

•Iteration 8
–Support for Aspect-like functionality. 
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Reference system (1 of 5)



Reference system (2 of 5)

Aut omat i cTest Syst em
|
| - - sr c
|     |
|     | - - j ava
|     |      |
|     |      | - - package1
|     |             |
|     |             | - MyCl ass. j ava
|     |
|     | - - t est
|           |
|           | - - package1
|                  |
|                  | - myCl assTest . j ava
| - l i cense. t xt
| - pr oj ect . xml



Reference system (3 of 5)



Reference system (4 of 5)



Reference system (5 of 5)
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Embedded Automatic Testing – What (1 of 2)

Reference system



Embedded Automatic Testing – What (2 of 2)

Automatic test for 
embedded software
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Automatic Testing for embedded software – How (1 of 3)



Automatic Testing for embedded software – How (2 of 3)



Automatic Testing for embedded software – How/why (3 of 3)

t1 time

Write
Finished

write

Conventional

development
t2 timeTest 1 Test 2

Read

t2 time

Read

After release

t2
Test 1

t2

Read

Break, go to 
safemode

Test 2

A better way
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Automatic Testing for embedded software –
Hardware/software support

• Embedded target requirements

– Must support 2 functions

• sendEatItTestResult(…);
• sendEatItSafeMode(…);

– Return media

• E.g. TCP/IP, CAN etc.

– PC receive interface
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Eclipse

IBM´s Eclipse platform

JDT CDT Subclipse MevenIDE

IAR
Toolchain

Unit
test

Automatic
Test run

Receiver
interface

Code
Merge

PDT
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Conclusion (1 of 2)

• Iteration 1
– Distributed automatic test system set up

• Iteration 2
– Manual prototype made
– Basic functionality working

• Iteration 3
– Automation of prototype
– Start test from Eclipse
– View test results in Eclipse

• Iteration 4
– Code editing in Eclipse
– IAR compiler integrated into the Eclipse CDT



Conclusion (2 of 2)

• Project objective achieved

• Project finished on schedule

• Functionality from future iterations added in product

• Product can be extended with extra functionality

• Development and test have been made easier

• Test has been automated
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Automatic Testing for embedded software
Iterations outside project scope

• Iteration 5
– Automatic generation of script for Maven
– Execution multiple sequential test cases

• Iteration 6
– Separation of application code and test code
– Insertion of test code in application code prior to compilation

• Iteration 7
– Generation of test report

• Iteration 8
– Support for Aspect-like functionality. 
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Automatic Testing for embedded software
Future work

• Database for test results

• Database for chip downloads

• Simulation of hardware inputs

• Time measurements



Testing possibilities

• Some test examples



Questions please



Aspect

• Language for implementing crosscutting concerns

Publ i c c l ass somet hi ng{

Voi d f unc1( ) { …}

Voi d f unc2( ) { …}

Voi d f unc3( ) { …}

}

Class file
publ i c aspect  somet hi ngAspect {

…

bef or e( )  :  f unc2( ) {

t akeLock( ) ;

}

af t er ( )  :  f unc2( ) {

r el easeLock( ) ;

}

}

Aspect file

Weaver

Final code



Open source tools

2. generation build tool.

Java sourcecompiler

Java unit test toolSVN/CVS/P4 retrieval 
tool. 

Test run manager



Test definitions

• Static analysis
– Check whether code follows coding rules

• Integration test
– Test the entire system

• Load and Performance test
– Test how system performs during heavy load, and other performances

• Regression test 
– Test if things that used to work still do

• Stub generation
– Generate stub that will respond to communication from other classes/functions

• Unit test 
– Test code functionality

• Sanity check
– Check the code for stupid mistakes

• Coverage analysis
– Discover sections of the code that has not been exercised by the unit test


