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Abstract -RTOS – Real Time Operating Systems 
specially designed to run applications with very precise timing 
and a high degree of reliability.In the distributed embedded 
systems, fault diagnosis algorithms operate along with the 
application programs. These algorithms consume less bandwidth 
on the Controller Area Network(CAN) bus as possible, while 
sending the diagnostic messages. At the end of every diagnostic 
cycle, the faulty nodes are detected in AFDCAN. Bus based CAN 
system with five nodes is used for implementing and testing the 
AFDCAN algorithm. In AFDCAN algorithm the cost of 
implementation is increased and the strength of the channel is 
reduced. Earliest Deadline First, algorithms is used to decrease 
the number of task migration and also to add predictability to its 
behavior. In order to decrease the number of migrations we 
prevent a job from moving one processor to another processor if 
it is among the m higher priority jobs. In this method Embedded 
C. In proposed method, the EDF algorithm is implemented in 
keil μvision 4 using Embedded C programming, which reduces 
the cost of implementation, channel bandwidth and increases the 
capacity of channel.

Keywords - Diagonosis Fault,(EDF) Earliest Deadline First 
algoritm,CAN,Embedded C

I. INTRODUCTION 

An operating system act as an intermediary between 
the user of a computer and computer hardware. The purpose of 
an operating system is to provide an environment in which a 
user can execute programs in a convenient and efficient 
manner. An operating system is a software that manages the 
computer hardware. The hardware must provide appropriate 
mechanisms to ensure the correct operation of the computer 

system and to prevent user programs from interfering with the 
proper operation of the system.

A more common definition is that the operating 
system is the one program running at all times on the 
computer (usually called the kernel), with all else being 
applications programs. 

An Operating system is concerned with the allocation 
of resources and services, such as memory, processors, 
devices and information. The Operating System 
correspondingly includes programs to manage these resources, 
such as a traffic controller, a scheduler, memory management 
module, I/O programs, and a file system. 

II.TYPES OF OPERATING SYSTEM

 Real time operating system

 Multi-user operating system

 Multi-tasking Vs single-tasking

 Distributed operating system

 Template operating system

 Embedded operating system

A. Real Time Operating System
RTOS is not a required component of all real-time 

application in embedded systems. An embedded system in a 
simple electronic rice cooker does not require RTOS. But as 
the complexity of applications expands beyond simple tasks, 
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benefits of having an RTOS far outweigh the 
associate costs. Embedded systems are becoming more 
complex hardware-wise with every generation. And as more 
features are put into them in each iteration, application 
programs running on the embedded system platforms will 
become increasingly complex to be managed as they strive to 
meet the system response requirements of  Fig.1. An RTOS 
will be effective to allow the real-time applications to be 
designed and expanded more easily whilst meeting the 
performances required.

In general, an operating system (OS) is responsible 
for managing the hardware resources of a computer and 
hosting applications that run on the computer. An RTOS 
performs these tasks, but is also specially designed to run 
applications with very precise timing and a high degree of 
reliability. This can be especially important in measurement 
and automation systems where downtime is costly or a 
program delay could cause a safety hazard.

Fig. 1 Architecture Of RTOS

B.CLASSIFICATION OF RTOS
RTOS’s are broadly classified into three types, 

namely, Hard Real Time RTOS, Firm Real Time RTOS and 
Soft Real .Time RTOS as described below:

1.Hard real-time: degree of tolerance for 
missed deadlines is extremely small or zero. A missed 
deadline has catastrophic results for the system

2.Firm real-time: missing a deadline might 
result in an unacceptable quality reduction

3. Soft real-time: deadlines may be missed 
and can be recovered from. Reduction in system quality is 
acceptable.

C.FEATURES OF RTOS

The design of an RTOS is essentially a balance 
between providing a reasonably rich feature set for application 
development and deployment and, not sacrificing 
predictability and timeliness. 

1.Multitasking And Preemptibility
2. Task Priority
3.Reliable And Sufficient Inter Task 
Communication Mechanism
4.Priority Inheritance
5.Control Of Memory Management

D.BENEFITS OF RTOS

 Better Responsiveness and Lower Overhead

 Simplified Resource Sharing

 Easier Development and Debugging

 Enabled Use of Layered Products

 Increased Portability and Maintenance

 Faster Time To Market 

III.RTOS ARCHITECTURE
The architecture of an RTOS is dependent on the 

complexity of its deployment. Good RTOSs are scalable to 
meet different sets of requirements for different applications. 
For simple applications, an RTOS usually comprises only a 
kernel. 

For more complex embedded systems, an RTOS can 
be a combination of various modules, including the kernel, 
networking protocol stacks, and other component.

Kernel is the smallest and central component of an 
operating system. Its services include managing memory and 
devices and also to provide an interface for software 
applications to use the resources. Additional services such as 
managing protection of programs and multitasking.

A.Monolithic Kernel
It runs all services (i.e. process and memory 

management, interrupt handling and I/O communication, file 
system, etc) in kernel space as shown in Fig. 2. The 
monolithic kernels provide rich and powerful abstractions of 
the underlying hardware.The context switches and messaging 
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involved are greatly reduced which makes it 
run faster than microkernel. Examples are Linux an Windows.

Fig. 2 Monolithic Kernel
B.Microkernel

It runs only basic process communication 
(messaging) and I/O control. The other system services reside 
in user space in the form of daemons/servers. Thus, micro 
kernels provide a smaller set of simple hardware abstractions 
as shown in Fig. 3. It is more stable than monolithic as the 
kernel unaffected even if the servers failed (i.e. File System). 
Examples are AmigaOS and QNX.

Fig. 3 Microkernel

C.Exokernel
The concept is orthogonal to that of micro- vs. 

monolithic kernels by giving an application efficient control 
over  hardware as shown in Fig. 4. It runs only services 
protecting the resources by providing low-level interface for 
library operating syste(libOSes) and leaving the management 
to the application.

The kernel of an RTOS provides an abstraction layer 
between the application software and hardware. This 
abstraction layer comprises of six main types of common 
services provided by the kernel to the application software. 
Six common services of an RTOS kernel.

Fig. 4 Exokernel

II.µCOS II  PLATFORM 
A.SENSORS

Sensors are sophisticated devices that are frequently 
used to detect and respond to electrical or optical signals. A 
Sensor converts the physical parameter (for example: 
temperature, blood pressure, humidity, speed, etc.) into a 

signal which can be measured electrically. Let’s explain the 
example of temperature. The mercury in the glass 
thermometer expands and contracts the liquid to convert the 
measured temperature which can be read by a viewer on the 
calibrated glass tube.

B.Criteria To Choose A Sensor
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There are certain features which 
have to be considered when we choose a sensor. They are as 
given below:

 Accuracy

 Environmental condition - usually has limits for 
temperature/ humidity 

 Range - Measurement limit of sensor 

 Calibration - Essential for most of the measuring 
devices as the readings changes with time

 Resolution - Smallest increment detected by the 
sensor

 Cost

 Repeatability - The reading that varies is repeatedly 
measured under the same environment

Transduction principle is the fundamental criteria 
which are followed for an efficient approach. Usually, 
material and technology criteria are chosen by the 
development engineering group. Classification based on 
property is as given below:

 Temperature - Thermistors, thermocouples, RTD’s, 
IC and many more. 

 Pressure - Fibre optic, vacuum, elastic liquid based
manometers, LVDT, electronic. 

 Flow - Electromagnetic, differential pressure, 
positional displacement, thermal mass, etc. 

 Level Sensors - Differential pressure, ultrasonic radio 
frequency, radar, thermal displacement, etc. 

 Proximity and displacement - LVDT, photoelectric, 
capacitive, magnetic, ultrasonic. 

 Biosensors - Resonant mirror, electrochemical, 
surface Plasmon resonance, Light addressable 
potentio-metric. 

 Image - Charge coupled devices, CMOS

 Gas and chemical - Semiconductor, Infrared, 
Conductance, Electrochemical. 

 Acceleration - Gyroscopes,    Accelerometers.

 Others - Moisture, humidity sensor, Speed sensor, 
mass, Tilt sensor, force, viscosity.

Surface Plasmon resonance and Light addressable 
potentio-metric from the Bio-sensors group are the new 
optical technology based sensors. CMOS Image sensors have 
low resolution as compared to charge coupled devices. CMOS 

has the advantages of small size, cheap, less power 
consumption and hence are better substitutes for Charge 
coupled devices. Accelerometers are independently grouped 
because of their vital role in future applications like aircraft, 
automobiles, etc and in fields of videogames, toys, etc. 
Magnetometers are those sensors which measure magnetic 
flux intensity B (in units of Tesla or As/m2).

Classification based on Application is as given below:

 Industrial process control, measurement and 
automation

 Non-industrial use – Aircraft, Medical products, 
Automobiles, Consumer electronics, other type of 
sensors.

Sensors can be classified based on power or energy supply 
requirement of the sensors:

 Active Sensor - Sensors that require power supply are 
called as Active Sensors. Example: LiDAR (Light 
detection and ranging), photoconductive cell. 

 Passive Sensor - Sensors that do not require power 
supply are called as Passive Sensors. Example: 
Radiometers, film photography.

In the current and future applications, sensors can be classified 
into groups as follows:

 Accelerometers - These are based on the Micro 
Electro Mechanical sensor technology. They are used 
for patient monitoring which includes pace makers 
and vehicle dynamic systems. 

 Biosensors - These are based on the electrochemical 
technology. They are used for food testing, medical 
care device, water testing, and biological warfare 
agent detection. 

 Image Sensors - These are based on the CMOS
technology. They are used in consumer electronics, 
biometrics, traffic and security surveillance and PC 
imaging. 

 Motion Detectors - These are based on the Infra Red, 
Ultrasonic, and Microwave / radar technology. They 
are used in videogames and simulations, light 
activation and security detection.
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μC/OS-II is a hard real time kernel 
for embedded uses. It provides mechanisms for scheduling, 
synchronization and communication between processes and 
time management. It shares general characteristics with other 
OS but also exhibits specific schemes that need to be 
explained in order to be well used. A general overview is 
given here, with the goal to provide a fast programming start 
to every reader.  In this report, I will first describe general 
characteristics of μC/OS-II, then I will explain the inner 
working of the kernel. The third part will tackle interface 
provided for accessing kernel mechanisms such as semaphores 
or mail boxes. Four part will be about OS components and 
drivers.    Eventually I describe two demos made about the 
philosophers dinners which use threads, semaphores, 
mailboxes and messages queues, the compiler used and the 
configuration file used.Application-Specific methods 
correspond to configuration methods. On top of the kernel, 
user software is running.     In the following sections, I
describe the mechanisms the kernel provides and their internal 
as shown in Fig. 5

Fig. 5 Code layers. Use µCOS-II layers, processor-specific 
code is written in assembly language.

III.EXPERIMENTAL  RESULT
Fig. 6 Output Diplay In UART

In Fig. 6 is the final output it will displayed in 
UART. Before that in CAN communication will shown the list 
of hexadecimal code depends on input data after that the 
UART will display the output if the data high or low depends 
input data.

Fig. 7 Porting done by IAR tool

In Fig. 7  is porting, the  software is built to kit using 
IAR software tool.In this porting will allocated by coding, the 
binary values converted into hex values for load into the 
hardware kit.

IV.CONCLUSION
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The Cost of implementing a Control 
Area Network as a device is very costly and improve channel 
strength of channel so by using programming the cost will be 
reduced and improve bandwidth ,channel strength so that even 
small industry can make use of it. In  Phase I an analog signal 
is transmitted and received and is done using Keil µVision4 
through a CAN communication and acceptance  filter and it is 
displayed using an UART. It uses Embedded C coding to 
make the communication to take place. To interface with the 
kit porting is done in µCOS-II platform and it cannot be 
displayed. To display it an IAR workbench will be used

In project phase II, performance analysis of EDF 
algorithm is implemented using hardware. The non –
preemptive algorithm its one of the priority scheduling process 
, this algorithm is used to improve the efficiency of CAN and 
also porting with help of IAR work bench and communicate 
with hardware
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