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EMBEDED SYSTEMS

INTRODUCTION:

The field of embedded systems has been rapidly growing over the past couple pf years. Embedded systems involve the miniaturization of electronics so that it can fit into compact devices. It also deals with the software required to drive the associated hardware. Now a days embedded systems received a lot of attention due to the rise of portable devices like handheld, PDAs, internet set top boxes etc. moreover wireless devices and technologies have also seen a lot of development.

With so many applications all major microprocessor manufacturers are building their own embedded processors. Many companies have started using existing microprocessor cores and modifying them to suit the embedded devices

Motorola has been significant player in the embedded processors field over the last couple of years 

GETTING TO KNOW MORE ABOUT THE EMBEDED TECHNOLOGY:

Embedded technology has been around from a long time and its use has been gradually expanded into the PC market. Speed accuracy, reliability are the major reasons why the embedded technology entered computers. With an anticipated power size of over $300 billion over the next five years, the future is embedded.

Embedded technology is the basis of embedded systems and components thereof. Embedded systems are specialized computer systems that a part of larger systems, device or a machine. for example the computer we are using to read this document has embedded technology devices handling various sub- systems within it namely keyboard mouse controller, CD ROM drive, hard drive etc.

WHAT IS EMBEDED TECHNOLOGY: 

Embedded technology is a software pr a hardware that is hidden embedded in a large device or a system. It typically refers to a fixed function device, as compared with a PC, which run general-purpose applications.

An embedded system in general incorporates hardware, operating system, low-level software binding the OS and peripheral devices and communication software to enable the device to perform predefined functions. In contrast to the desktops that perform a variety of tasks, embedded systems perform only a single, well-defined task. The system has a processor, associated peripherals and software for specific purpose; for example in a mobile phone the embedded system needs to process voice as well as communication protocols. The hardware is generally custom built for the system’s specific purpose.

An early example of embedded technology is the engine control unit in a car. Which measures what settings to give the engine. A coffee maker has embedded technology in the form of micro controller which is what tells it to make the coffee at 6.00 am. The vending machine from which we buy our diet coke has it too. Another example is that of a washing machine. The washing machine sets and controls the entire wash cycle. And associated parameters, such as detergent feed, spin rate, timings and water temperature.

EMBEDED TECHNOLOGY EVOLUTION:

TRADITIONAL USE OF THE EMBEDED TECHNOLOGY

Embedded system has been around for a long time. Use of embedded technology has been limited to simple monitoring and control sub-systems, radars, medical imaging, aircrafts, power plants, and automobiles have used sub-systems based upon embedded technology for the last few decades. Speed accuracy, reliability were the main reasons behind their designers using the embedded technology in those machines. Size and cost advantage come naturally by the use of digital technology 

GREATER USE IN NEW AREAS

The use of embedded technology gradually expanded into new commercially viable areas. Most significant of them is the computer that we use today. Initially the computer that we use today was known as personal computer (PC). Several embedded systems were the part of this computer; namely the disc sub-system video sub-system, keyboard controller. At the same time we saw applications of embedded technology in the other areas such as watches, VCRs, music systems where the PC market has devoted its last 15 years, the market for other gadgets was already there and the use of embedded technology provided more sophisticated and cost effective alternative.

LARGER PARAGRAM SHIFT

Once we recognized the advantage of using PC, we expanded its usage by inverting cost effective networking, audio, and video and communication functionality. Embedded technology that was handling only the traditional input, output and storage solution for the PC included the additional functionality. Soon it was necessary to name the PCs based on their usage. i.e. desktop, server, laptop, notebook, PDAs etc. all of them used sub-systems  based on the embedded technology . New innovations in traditional, and wireless communication technology, and adoption of Internet expanded the use of embedded systems into new devices like mobile phones, electronic home appliances, and Internet appliances.

(1) The paradigm shift occurred primarily due to 


(a) Miniaturize electronic components and

(b) Combine several functional building blocks of technology into single components, sometimes providing electronic alternatives for unreliable and bulky mechanical devices.

(2) Previously perceived constraints (cost, size, and power consumption) became the strengths for embedded systems due to their flexibility. This resulted in far reaching acceptance of embedded technology in our society.

It is only at this stage the common man was introduced to the name embedded systems and hence started associating it with some of the newer devices listed above. In reality any electronic appliance, game, and toy that we saw in the past and see today use embedded technology. 

EMBEDED IN AREAS OTHER THAN ELECTRONIC DEVICES:

Most of us will probably get puzzled if our mechanic on a regular maintenance trip to the car dealer announces that a chap in the car-computer needs replacement. Out concept of a computer is the CPU box, monitor, and possibly the printer that sits on our desk at office or at our home. How cans possibly a computer to there in the car? Actually, what the mechanic referred to is an embedded computer called engine control unit-computer specifically made to control various parts of the sophisticated car engine.

Unlike older days car manufacturers have to adhere to sticker emission control and fuel economy requirement as well as provide better performance and protect the engine from unintentional abuse. This task requires thousands of calculations and evaluation of formulas not possible using purely mechanical means. For example, a carburetor in the car controls several functions of engine like main speed, idle speed, acceleration, and choke. Controlling all these functions using mechanical circuits to make sure the right amount of mixture of fuel and air goes to all the cylinders is very complicated. Embedded technology computer is used today’s fuel injected cars to provide this control.

ADVANTAGE OF EMBEDED TECHNOLOGY

LOW COST:

Since embedded systems are made for slightly specific purposes, their functionality is limited to what they can do to making them less complicated to design and manufacture. Low cost has created an expanded market acceptance. Today someone needing to store only contact information in electronic format can buy a digital diary instead of going for expensive desktop system that can do everything from playing games to browsing Internet. When your child demands a digital watch just like yours, you are able to buy him at 1/10 of the cost of your watch.

COMPACT:

Due to the advancement in technology and limitation in features, embedded technology products have lesser components in them making them highly compact in size. The mobile phone that we use today to make calls can store contacts, can be used as calculator, can be used for e-mails, to browse internet, to get news, to attach to PDA device etc. this requires processing of millions of calculations per second .25 years ago, the circuit requires to do all these things would have taken the space of a two story building but today it is build into the mobile phone that fits into our palm.

 SPEED:

Specificity of application and high reliability of electronic storage solutions such as flash memory is helping more and more embedded technology circuits use electronic components for storage instead of mechanical devices yielding higher specifications.

HIGH RELIABILITY:

Most embedded technologies have smaller and simple software components embedded inside the chip. Besides the devices are made for specific purposes; hence testing is less complicated and more complete making the component more reliable.

RUGGED:

 Since the parameters under which the embedded technology product works is known before hand, they are designed and tested to work under extreme conditions for which they are built. While a more powerful and yet more expensive Intel Pentium processor may not be able to sustain temperature range outside0 to 100 degree Celsius, a less expensive MCS51 controller for automotive industry by design will sustain temperature can be sometimes much higher than the normal.

WHAT CONSTITUTES EMBEDED TECHNOLOGY?

EMBEDED TECHNOLOGY HAS SEVERAL KEY AREAS OF FUNCTIONAL AND TECHNICAL DIFFERENCIATION.

EMBEDED SYSTEMS:

Embedded systems are usually single board computers. These SBCs can be

(a) Embedded within a larger computer to manage a sub-system within the computer like flat panel display boards, storage management systems, embedded web servers or 

(b)
The main solution like thin clients, wearable computers and Internet appliances.

EMBEDED HARDWARE:

Due to the vast area of application of embedded systems it is difficult to list all the types of hardware used in them. Main hardware components of an embedded system are a micro controller or a microprocessor and supporting ICs the combination of micro controller and the supporting ICs is application specific. For example “a network system may require a network interface controller (NIC), repeater and a physical layer IC while a “personal digital audio player “will require an audio processor and an audio decoder. A more sophisticated system like PDA may require micro controller, ROM, DRAM, FLASH, LCD, panel controller, keyboard controller and an infrared controller.

EMBEDED OPERATING SYSTEMS:

Embedded systems such as mainstream computers also require some form of operating system to manage the various system resources such as the processor time, memory, storage space, display etc.

In simple single based embedded systems; all resources are at the disposal of the application when the application becomes complex doing multiple tasks, simple real time operating systems (popularly known as RTOs) is used. For a long time, RTOs are considered as the operating systems for the embedded systems till their application became more general. This created a differentiation between RTOS and embedded operating system while RTOs like Vx works executive, RTX are still the choice for many embedded systems that provide more power to their users require more powerful embedded operating system such as Microsoft windows, embedded Linex, palm OS, chopos etc. 

EMBEDED SOFTWARE: 

Embedded space is vast and wide open. Newer embedded system can run database applications system may Internet applications, mobile office productivity tools and personal applications. Developing and running require tools and supporting software platforms. All these embedded software requirements can be broadly classified into “embedded database”,” embedded language extensions”, embedded development tools “,”embedded applications” and their sub-classification will be a long list of specific areas.

SMART INNOVATIONS:

Breathtaking innovations in microelectronics and processor speeds and memory elements accompanied with dropping prices have resulted in powerful embedded systems with a number of applications.

GPS chips embedded in children helps in locating the abducted children. In the ambient intelligence concept devised by Philips, electronic devices are embedded in the fabrics of homes providing occupants with information entertainment and security. Efforts are made to ingrain such devices in domestic devices this will enable households to control home theatre components, security cameras, lightening and other internet home appliances.


A web server can be embedded into any device and connected to the Internet, so the appliance can be monitored and controlled from any remote location through the browser in the desktop. Such networked appliances can range from a simple web camera to a highly complex system controlling a nuclear reactor. A java embedded mobile phone can access information on the Internet and also controls the air conditioner in your office or home.


Embedded software in the mobile devices facilitate anytime anywhere communication of voice data and video applications. To avail the benefits of standard PC components in embedded systems a unique methodology has been adopted to shrink the PC. In this methodology the PC bus is made smaller and add on cards are stacked one over the other with pins of one card stacking into the socket of another. This saves space. The embedded PC concept builds an entire PC into another machine i.e. an automobile or a refrigerator.

ADVANCEMENT MADE BY DIFRFERENT COMPANIES:
# The Sony corp. has developed a robotic dog incorporates emotion detecting sensors, voice recognition system, a camera, and a distance measurement sensors. It has eighteen joints that can generate different types of movements.

# LG electronics has introduced refrigerators that can check e-mails, surf the web, watch TV, and make videophone calls. Users have the access to the information like real time grocery prices and stock prices.

# Samsung has developed a refrigerator that facilitates web surfing, instant messaging, watch TV or films on DVD and so on.

# Carrier and IBM are developing air conditioners that can be controlled over the Internet.

OPPERTUNITIES IN EMBEDED TECHNOLOGY 

Last year over three billion embedded processors were shipped worldwide. It is expected that in next 5 years, the market for embedded systems products will reach over $300 billion. Most believe that the market for the embedded technology in the area of mobile and wireless computing will expand manifold and there are various open spaces in this area that presents enormous revenue potential to embedded software industry. It is interesting to note that there are not many established standards in this area. As the proposed standards mature opportunities for the new entrants in these areas with the killer applications will be realized.

We should realize the difference between the desktop computing and the handheld/mobile computing. Existing players in the desktop market will dominate the desktop applications that will have a demand in mobile environment. But a long list of innovative applications in the area of transportation, entertainment, education home networking and small business productivity will eventually be available. Start-up that focus on such product ideas ahead of time will have the potential for high reward when demand for these products arise in the future. However the activities in this area will be high risk and high reward kind.

Other potential and relatively low risk areas for Indian companies may be embedded application porting and testing. Since these are short-term activities that require engineering talents, it is expected that the outsourcing will pick up in this area and India could benefit out of it. However the companies that intend to venture into this area must realize that it will require specific talent and sometime domain enterprise.
