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ABSTRACT                                                                                  
Symbian OS is the advanced, open operating                system licensed by many of the world’s leading mobile phone manufacturers. It is designed specifically for the requirements of advanced mobile phones.
 Symbian OS is the world-leading open operating system that powers the most popular and advanced smart phones from the world’s leading handset manufacturers. Symbian OS is the industry's standard choice for smart phones that not only feature calendars, contacts, messaging, push email and web browsing, but can also extend easily to any enterprise information system.
Symbian OS includes multitasking kernel, integrated telephony support, communication protocols, data management, graphics support, a low level graphical user interface and a variety of application engines
1. INTRODUCTION

Symbian OS is an open operating system, designed for mobile devices, with associated libraries, user interface frameworks and reference implementations of common tools, produced by Symbian Ltd. It is a descendant of Psion's EPOC and runs exclusively on ARM processors.On 24 June 1998, Symbian Ltd. was formed as a partnership between Ericsson, Nokia, Motorola and Psion, to exploit the convergence between PDAs and mobile phones. Symbian was previously owned by Nokia (56.3%), Ericsson (15.6%), Sony Ericsson (13.1%), Panasonic (10.5%) and Samsung (4.5%). 
Symbian OS is the current name of the operating system, but when it was initially released it was known as ‘EPOC’. The name EPOC was used for some time and will still be found in class/file names and in older documentation. The name EPOC is still used to refer to the kernel. Symbian OS is highly optimized, heavily asynchronous, pre-emptive, multitasking operating system. It was redesigned from scratch in 1994 as a 32bit OS. Most of the code is in C++. Very little code exists in C or assembly.Symbian OS is highly optimized, heavily asynchronous, pre-emptive, multitasking operating system. It was redesigned from scratch in 1994 as a 32bit OS. Most of the code is in C++. The OS supports the client-server architecture. Symbian OS provides a class framework and a suite of organizing and communicating applications.As operating system software, Symbian OS provides the underlying routines and services for application software. For example, an email software that interacts with a user through a mobile phone screen and downloads email messages to the phone's inbox over a mobile network or WiFi access, is using the communication protocols and file management routines provided by the Symbian OS.

    Fig: 1 Symbian Owned By Companies
1.1 History
· In 1997, Psion Series 5 - the first EPOC32 (32-bit) palmtop. 
· June 1998 - Symbian is established as a private independent company and is owned by Ericsson, Nokia, Motorola and Psion. From this point onwards has EPOC OS been called Symbian OS.
· 2000 September - Symbian ships Version 6 of its software platform to licensees. 
· November - The world's first Symbian OS phone, the Ericsson R380 Smartphone, ships.
· 2001 June-The world’s open Symbian OS phone became available-the Nokia 9210 communicator.
· November- Nokia introduces the Series 60 - a licensable UI for Symbian. 
· The first 2.5G Symbian OS phone, the Nokia 7650, is announced. The 7650 is the first mass-market Symbian phone and it is based on the Nokia series 60 reference design. 
· 2002 February - Symbian announces UIQ user interface application for Symbian OS. 
· October - Samsung licenses Symbian OS for smartphones. World’s top five mobile phone manufacturers now Symbian OS licensees.    
·  December-Fujitsu has completed development of a Symbian OS smartphone for NTT DoCoMo's FOMA 3G network - The F2051.
· 2003 April - Symbian launches Symbian OS v7.0s at Exposium03. 
· October - Nokia announces the first "Media" phone, the TV-enabled 7700, based on the new "Series 90". 
· 2004 February - Symbian OS v8.0 is announced. 
· March - Symbian leads smartphone market. 
· February 2005 - Symbian OS v9 is announced.
· 2006 May - 100th commercial phone model ships. 
· November - 100 million Symbian smartphones shipped. 

1.2 Design
Symbian OS, with its roots in Psion Software's EPOC, is structured like many desktop operating systems with pre-emptive multitasking and memory protection. 
Symbian OS was built to follow three design rules: the integrity and security of user data is paramount, user time must not be wasted, and all resources are scarce. This led to a continuation of the use of servers, a microkernel, a request and callback approach to all services, an absolute division of user interfaces from system or application services, reuse and openness, extensibility, and robust management and resource recovery to support extended always-on operation. For hardware the OS is optimised for low-power battery-based devices and for ROM-based systems.

Later OS iterations diluted this approach in response to market demands, notably the introduction of a real-time kernel and a platform security model in versions 8 and 9.
Symbian is not Open Source software. However, phone manufacturers and other partners are provided with parts of its source code. The APIs are publicly documented and up to Symbian 8.1 anyone could develop software for Symbian OS. Symbian 9.1 introduced capabilities and Platform Security framework. To access certain capabilities, the developer has to digitally sign their application. Basic capabilities are user-grantable and developer can self-sign them, more advanced require certification and signing via the Symbian Signed program; which uses independent
2. LAYERS OF SYMBIAN OS
The Symbian OS System Model contains the following layers, from top to bottom:
· UI Framework Layer 

· Application Services Layer 

· Java ME 

· OS Services Layer 

· generic OS services 

· communications services 

· multimedia and graphics services 

· connectivity services 

· Base Services Layer 

· Kernel Services & Hardware Interface Layer 
The Base Services Layer is the lowest level reachable by user-side operations; it includes the File Server and User Library, the Plug-In Framework which manages all plug-ins, Store, Central Repository, DBMS, and cryptographic services. It also includes the Text Window Server and the Text Shell, the two basic services from which a completely functional port can be created without the need for any higher layer services.
Symbian OS has a microkernel architecture, which means that the minimum necessary is within the kernel to improve robustness, availability, and responsiveness. It contains a scheduler, memory management, and device drivers, but other services like networking, telephony, or filesystem support are placed in the OS Services Layer or Base Services Layer. The inclusion of device drivers means the kernel is not a true microkernel. The EKA2 real-time kernel has been termed a nanokernel, containing only the most basic primitives and supporting an extended kernel to implement any other abstractions.
There is also a large volume of user interface (UI) Code. Only the base classes and substructure are contained in Symbian OS, while most of the actual user interfaces are maintained by third parties. This component is known as UIKON. The OS also contains the graphics, text layout, and font rendering libraries.

All Symbian applications are built up from three classes defined by the application architecture: an application class, a document class, and an application user interface class. These classes create the fundamental application behaviour. The remaining required functions, the application view, data model, and data interface, are created independently and interact solely through their APIs with the other classes. UIQ and S60 both extend this approach, in two different ways.
2.1 Developing on Symbian OS

The native language of the Symbian OS is C++, although it is not a standard implementation. There are multiple platforms based upon Symbian OS that provide an SDK for application developers wishing to target a Symbian OS device – the main ones being UIQ and S60. The SDKs contain documentation, the header files and library files required to build Symbian OS software, and a Windows-based emulator ("WINS"). Symbian C++ programming has a steep learning curve, as Symbian requires the use of special techniques such as descriptors and the cleanup stack. This can make even relatively simple programs harder to implement than in other environments.
Symbian C++ programming is commonly done with an IDE. For previous versions of Symbian OS, the commercial IDE CodeWarrior for Symbian OS was favoured. The CodeWarrior tools were replaced during 2006 by Carbide.c++, an Eclipse-based IDE developed by Nokia. Carbide.c++ is offered in 4 different versions: Express, Developer, Professional, and OEM, with increasing levels of capability. Full featured software can be created and released with the Express edition, which is free. Features such as UI design, crash debugging etc. are available in the other charged for editions. Microsoft Visual Studio 2003 and 2005 are also supported through the Carbide.vs plugin.
Symbian OS's flavour of C++] is very specialised. However, many Symbian OS devices can also be programmed in OPL, Python, Visual Basic, Simkin, and Perl – together with the Java ME and PersonalJava flavours of Java.

2.2 User Interfaces
Phones intended for different uses tend to require different input mechanisms and form factors. With a very small screen and just a keypad, the main use tends to be voice calls. With pen input, browsing is quite convenient, but data entry is not. A keyboard is obviously the most practical mechanism to enter large amounts of data. These distinctions imply that user interfaces are ultimately both device and market dependent.

Symbian manages this requirement by separating the user interface layer from the operating system. Symbian OS provides core frameworks and services, and the phone manufacturer provides the right UI for their phone. A developer can have various UI-related tasks depending on who they are and the stage of development. These include:
· developing the UI itself for a licensee's new   phone

· developing applications in the pre-platform phase, before the phone UI has been completed

· developing applications in the post-platform phase, when the phone UI is available

2.2.1 UI Architecture
The elements of the Symbian OS UI architecture are shown below, with the dependency relationships illustrated.
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fig:2.2.1   Architectural relationships
The two key components of these are Uikon, a generic core UI framework, which is present on all Symbian OS phones, and a Product UI, UI libraries developed by a Symbian OS licensee for a particular phone or range of phones.
Together, these components provide to applications:

· a  programming framework that provides services required by all applications, such as initialising the application at start-up, channelling user input to the correct part of the application code, and interacting with the shell and file system

· controls and dialogs for applications to use.
3. GENERIC TECHNOLOGY 
    STRUCTURE




Fig 3.0 Symbian OS GenericTchnology 

            Structure
The system kernel, File Server, memory management and device drivers are located in the "Base" Operating System layer. The kernel manages system resources such as memory and is responsible for time-slicing the applications 
and system tasks. Device drivers provide the control and interface to specific items of hardwareâthe keyboard, display, infrared port and so on. 

The upper layers of the system provide communication and extensive computing services, such as TCP/IP, IMAP4, SMS and database management. Symbian OS components provide data management, communications, graphics, multimedia, security, personal information management (PIM) application engines, messaging engine, Bluetooth, browser engines and support for data synchronization and internationalization. 

4. SYMBIA IN THE
   ENTERPRISE
Symbian OS is the world-leading open operating system that powers the most popular and advanced smart phones from the world’s leading handset manufacturers. Symbian OS is the industry's standard choice for smart phones that not only feature calendars, contacts, messaging, push email and web browsing, but can also extend easily to any enterprise information system.

Maximize productivity from one converged device:
Staying connected with colleagues, customers and partners throughout the day is fundamental to business. Symbian OS smartphones for mobile professionals are, first and foremost, uncompromised great phones, robust and capable, with excellent battery life, size and usability. In addition to regular voice, messaging and email, the open nature of Symbian OS phones enables a range of advanced solutions, such as voice conferencing and push-to-talk.

Extend the phone to any back-end infrastructure:
Symbian’s approach to enterprise connectivity is to ensure that Symbian OS phones can be extended to any existing and future corporate infrastructure without lock-in to any particular solution and without the need for costly upgrading of infrastructure. The phone 
manufacturers look to Symbian to identify and drive the common features that will add value to the mobile enterprise.

4.1 Business Features of Symbain OS                   Phones

Downloadable applications: ymbian OS phones are open, enabling business users to download advanced applications and productivity tools.

Internet access: All Symbian OS phones can access the Internet. Setup is easy with connection settings sent direct to the phone from a network operator or phone vendor website. The user enters their mobile phone number and phone model and then receives an SMS which automatically configures the phone. The user can then access operator portals, WAP services, simple HTML pages and corporate intranets. The browser uses the underlying Symbian OS SSL support allowing secure ecommerce transactions to be carried out. For advanced HTML pages (e.g. extensive JavaScript) a full web browser such as the Opera browser should be downloaded.

Email and messaging: All Symbian OS phones have email support   out of the box. Emails can be composed, read and managed offline as well as online. The phone can support several email accounts and, depending on available memory, can store around 1000 emails. Email attachments can be viewed using downloadable viewers. Some Symbian OS phones are supplied with these viewers already installed.

Office documents: Business users can read and edit email attachments in Microsoft Word, Microsoft    Excel and PDF formats (e.g. using Quick Office and PDF+ applications).

Security:Symbian OS phones feature a device lock and   a SIM card lock to prevent unauthorized persons from using the phone. Symbian OS supports security protocols: SSL,TLS, WTLS which prevent eavesdropping of confidential information exchanged with HTML and WAP pages.

Advanced voice: All Symbian OS phones have high-end voicefeatures such as speaker phone, 
multiple call handling and hands-free. Since Symbian OS is a multi-tasking operating system, users can answer and make calls while looking up contact information, making and reviewing appointments in the calendar or writing a memo.

Push-to-Talk is gaining popularity as a fast, effective way of sending voice messages between colleagues. Voice conferencing solutions such as Yomi and Polycom give users the ability to easily schedule and make conference calls with selected contacts from their phonebook.
Battery life:Symbian OS has been optimized for excellent battery life. The Sony Ericsson P910 has 400 hours standby time even with its large color screen. Symbian OS has built-in power management features which automatically turn off battery-draining applications when the phone is at rest. Additionally, all Symbian OS phones use flash memory for user data storage so in the event of battery failure no data is lost.

4.2 Key Design Features
· Performance: Symbian OS is designed to make minimal demands on batteries and to have low memory. 
· Multitasking:Telephony and universal messaging are fundamental components. All applications are designed to work seamlessly in parallel.
Standards: The use of technologies based on agreed-upon standards is a basic principle of Symbian OS, ensuring that applications are robust, portable, and interoperable .
· Object-oriented software architecture 
· Memory management optimized for embedded software environment .

· Runtime memory requirements are minimized. very small executable sizes and ROM-based code that executes in place. 
· Security mechanisms for enabling secure communications and safe data storage 
· Application support for international environment with built-in Unicode character sets. 
· A rich and varied API allowing access to reusable components in developer applications. 

4.3 Benefits of Symbian OS
· Wide selection of applications available for a range of  mobile phones.
· Implements industry’s standard prptocols,interfaces and management services for IT system integration.
· Application development using industry standard Java and C++ language.
· Extensive connectivity options-including GSM,GPRS,CDMA,Bluetooth.
5. CONCLUSION
Symbian OS is the world-leading open operating system that powers the most popular and advanced smart phones from the world’s leading handset manufacturers. Symbian OS is the industry's standard choice for smart phones that not only feature calendars, contacts, messaging, push email and web browsing, but can also extend easily to any enterprise information system.
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