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Unit-5 Outcomes

At the end of the Unit, Student will be able to:

CO 5 : Assess the embedded systems by various 

implementation and development tools.
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Types of files generated on cross-compilation,

Deassembler/ Decompiler, 

Simulators, Emulators 

Debugging, Target hardware debugging,

Boundary Scan, 

Embedded Software development process and tools.



 An integrated development environment (IDE) is a software application

that provides comprehensive facilities to computer programmers for

software development.

 An IDE normally consists of at least a source code editor, in-built automation

tools and a debugger.

 Some IDEs such as NetBeans, Visual Studio and Eclipse for C, C++, Java

development, contain the necessary compiler, interpreter, or both.

Integrated Development Environment
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Embedded System Product Development Life Cycle 
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 The Embedded System Product Development Life Cycle (EDLC)

consist of different phases:

 Requirement analysis,

 Feasibility analysis,

 Design & Implementation,

 Integration & Testing,

 product release & Marketing and Operations,

 Maintenance & Upgrade.
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Embedded System Product 

Development Life Cycle (EDLC) 
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Embedded Software development process and tools
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Embedded Development Tools
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 Editor

 Compiler/ Assembler

 Linker and Locator

 Debugger

 Emulator

 Simulator
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Debugger
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Emulator
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Simulator
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BOUNDARY SCAN
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 A target hardware debug method for checking the interconnections among the 

various chips of a complex board.

 As the complexity of the hardware increase, the number of chips present in the board 

and the interconnection among them may also increase. 

 The device packages used in the PCB become miniature to reduce the total board space 

occupied by them and multiple layers may be required to route the interconnections 

among the chips. 

 With miniature device packages and multiple layers for the PCB, it will be very difficult 

to debug the hardware using magnifying glass, multimeter etc. to check the 

interconnection among the various chips. 

 Boundary scan is a technique used for testing the interconnection among the 

various chips, which support JTAG interface, present in the board. 

 JTAG: A serial interface for target board diagnostics and debugging.

 Chips which support boundary scan associate a boundary scan cell with each pin of the 

device. 



JTAG based BOUNDARY SCANNING for H/W Testing
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 A JTAG port contains 

the five signal lines 

namely:

1. TDI (Test Data In) 

2. TDO (Test Data Out) 

3. TCK (Test CLK), 

4. TRST (Test Reset) 

5. TMS (Test Mode 

Select) 

 These lines form the 

Test Access Port (TAP) 

for a JTAG supported 

chip.



Testing, Simulation and Debugging 

Techniques and Tools:

4

4

Quality Assurance 

and 

Testing of the Design
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Testing On Your Host Machine

Most often it is best to keep as much testing as possible on the host 
machine because:

• the embedded environment is not stable (a.k.a. the hardware is 
“buggy”).

• a richer set of debugging tools and capabilities exist on the host system 
(i.e. file system, real-time debugger, simulator, terminal, user I/O, etc.).

• it is easier to create reproducible test procedures and simulate “hazard” 
situations.

• the main algorithms and flow control can be tested without 
dependencies on the underlying hardware.





Testing/Debugging Techniques

Some effective techniques for testing embedded systems include:

• scaffolding - allows you to verify the overall correctness of the program 
and “abstract” the hardware as working properly.

• event simulation – allows you to simulate program events (i.e. timers, 
interrupts, etc.) to insure that responder routines are executing properly.

• scripting – provides a general way of testing program flow and 
simulating hazard conditions.

• real-time debugger/simulator – allows you to execute the program on 
the host as if it were running on the embedded system.



Once the correctness of the system has been verified, its 
robustness can be tested by:

 erroneous input – purposefully try to crash/disrupt system operation.  
Find the “what ifs” and try them out.

 overloading – determine conditions that are unlikely to exist and 
subject your code to them.  Does the system respond gracefully?

 field-testing – put the system into its actual environment and test it 
for some fixed length of time (a.k.a. “burn-in” period).

 extension – place the system into an environment for which it was 
not originally designed.  Does the system still function?  If not, can 
the algorithms used be made more general to handle this situation?

Robustness Testing



Testing, Simulation and Debugging 

Techniques and Tools:

Integration And Testing of Embedded 

Hardware-Software on Host 

Machine



Design and development process for integrating 

software and hardware, and testing

6
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Host and Target Test Systems During 

Development Process

• Two systems with different CPUs or 

microcontroller and hardware architecture.

• One system─ host, generally PC or laptop 

or workstation.

• Other system ─target, actual hardware for 

the embedded system under development



Host and Target

 Target independent and target 

dependent code.

 Code has two parts: hardware 

independent code and hardware 

dependent code.

 Port and devices─ have fixed addresses 

on hardware



Host

 Testing and debugging at each stage as 

well as at the final stage when the 

modules are put together.

 Test at initial stages─ at the host

 Host─ used to test hardware 

independent codes.

 Host ─ also used to run simulator



Target

 Used to test hardware independent 

codes.

 Target ─ also used to run monitor



Host and Target Test Systems During 

Development Process



Embedded Hardware Tests

 Target Hardware Debugging

 Testing of Processor

 Testing of External Peripherals

 Testing of Memory and Flash Memory

 Processor- External Peripherals, Types 

of Memory- Memory Testing- Flash 

Memory



Embedded Software Tests

 Testing codes for the GUIs, and HCIs

 Testing the codes for the tasks

 Testing of codes for decision blocks in 

the tasks

 Testing of codes for the loops

 Testing of codes for display

 Testing of codes for communication to 

other computing systems



Testing Steps at Host Machine

 1. Initial Tests─ each module or 

segment at initial stage itself and on 

host itself

 2. Test data─ all possible combinations 

of data designed and taken as test data

 3. Exception condition tests ─ all 

possible exceptions for the test



Testing Steps at Host Machine…

 4. Tests-1: hardware independent code

 5. Tests-2:scaffold software, software 

running on host the target dependent codes 

and which have same start of code and port 

and device addresses as at the hardware.

 Instructions– given from file or keyboard 

inputs.

 Outputs–at host’s LCD display and saves at 

file



Testing Steps at Host Machine…

 6. Test Interrupt Service routines 

hardware independent part– sections of 

interrupt service routines are called, 

which are hardware independent and 

tested

 7. Test Interrupt Service routines 

hardware dependent part



Testing Steps at Host Machine…

 8. Timer tests─ Hardware dependent code 

timing functions, clock tick set, counts get, 

counts put, delay

 9. Assert-Macro tests─ insert the codes in 

the program that check whether a condition 

or a parameter actually turns true or false.

 If it turns false─ the program stops.

 Use the assert macro at different critical 

places in the application program



Summary



We learnt

 System codes tested on the host system

 Host system has application development 

tools, large memory and windows or 

powerful GUIs.



We learnt

 Each module tested at initial stage of its 

development as well as by integrating all 

modules.

 Steps for hardware (target) independent

and dependent code software testing on

host machine.



Integration And Testing of Embedded 

Hardware-Software on Host Machine


