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Abstract:

Symbian is a mobile operating system (OS) targeted at mobile phones that offers a high-level of integration with communication and personal information management (PIM) functionality. The Symbian OS is open for third-party development by independent software vendors, enterprise IT departments, network operators and Symbian OS licensees.
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Symbian OS is licensed by some of the world’s leading mobile phone manufacturers Arima, BenQ, Fujitsu, Lenovo, LG Electronics, Mitsubishi, Motorola, Nokia, Panasonic, Samsung and Sony Ericsson and is the leading OS on Smart phones.
Symbian OS was built to follow three design rules: 

1. The integrity and security of user data is   paramount
2. User time must not be wasted
3. All resources are scarce
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 file system support are placed in the OS development which is also possible on Linux and Mac OS X using tools and techniques developed by the community, partly enabled by Symbian releasing the source code for key tools.

Symbian’s focus is to ensure Symbian OS is adopted as the operating system of choice by its customers, the world’s leading handset manufacturers, for the development of higher volume and lower cost, advanced, data-enabled phones also known as smartphones.

Definition of Symbian OS:

  
An open standard operating system for data-enabled mobile phones (smartphones) from Symbian Ltd.
It supports Java, PC synchronization, Bluetooth local wireless access and GPRS packet-switched data. The first phone to use Symbian OS was the Nokia 9210 Communicator in 2001.

History of Symbian OS:
Symbian OS was founded in 1980 by David Potter, and is written in C++, therefore regarded as its primary programming language. C++ offers the greatest access to the Symbian OS.
Symbian is a software licensing company that develops and supplies the advanced, open, standard operating system for data-enabled mobile phones.

Versions of Symbian OS:
The first 'open' Symbian OS phone, the Nokia 9210 Communicator, was released in June 2001 which supported Bluetooth connectivity.
NOKIA 9210
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Symbian OS 6.0 and 6.1
First developed in 2001.Development of different UIs (User Interface) was made generic with a "reference design strategy" for either 'smartphone' or 'communicator' devices, subdivided further into keyboard designs.
Two reference UIs were developed Quartz and Crystal. To be generic the UI was clearly split between competing companies, Crystal or Sapphire was Nokia, Quartz was Ericsson. Their designs became the basis for the UIQ interface, which was marketed as the Nokia Series 80 UI. The first one of them was the Nokia 7650 smartphone featuring Symbian OS 6.1, which was also the first with a built-in camera, with VGA (0.3 Mpx = 640*480) resolution.



NOKIA 7650
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Symbian OS 7.0  and 7.0S

First developed in 2003. This is an important Symbian release which appeared with all contemporary user interfaces including UIQ Sony Ericsson P800, P900, P910, Motorola A925, A1000.

Series 80 : Nokia 9300, 9500

Series 90: Nokia 7710

Series 60 : Nokia 3230, 6260, 6600, 6670, 7610
NOKIA 7710 (Touch Screen), 3230,   6600         
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      NOKIA 7710
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Symbian OS 7.0s was a version of 7.0 special adapted to have greater backward compatibility with Symbian OS 6.x, partly for compatibility between the Communicator 9500 and its predecessor the Communicator 9210.
                                   NOKIA 9500
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In the  year 2004, the first worm for mobile phones using Symbian OS, Cabir, was developed, which used Bluetooth to spread itself to nearby phones.
Symbian OS 8.0

First shipped in 2004, one of its advantages would have been a choice of two different kernels (EKA1 or EKA2). However, the EKA2 kernel version did not ship until Symbian OS 8.1b. The kernels behave more or less identically from user-side, but are internally very different. EKA1 was chosen by some manufacturers to maintain compatibility with old device drivers, while EKA2 was a real-time kernel. 8.0b was de-productized in 2003.

Symbian OS 8.1

Basically a cleaned-up version of 8.0, this was available in 8.1a and 8.1b versions, with EKA1 and EKA2 kernels respectively. The first most famous smartphone featuring Symbian OS 8.1a was Nokia N90 in 2005, Nokia's first in Nseries. It comes with Carl-Zeiss Tessar optics and a 2 Mpx (Mega Pixel) (1600*1200) resolution camera with video capabilities to take VHS (Video Home System) quality (352×288) videos and a huge screen resolution (at the time) of 352*416 resolution.

NOKIA N90
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Symbian OS 9.0

This version was used for internal Symbian purposes only. It was de-productized in 2004. 
Reason: Symbian OS 9.0 marked the end of the road for EKA1. 8.1a. Substantial changes were needed for 9.0, related to tools and security.
Symbian OS 9.1

Released early 2005. It includes many new security related features, particularly a controversial platform security module facilitating mandatory code signing.

S60 platform 3rd Edition phones have Symbian OS 9.1. Sony Ericsson is shipping the M600 and P990 based on Symbian OS 9.1. The earlier versions had a fatal defect where the phone hangs temporarily after the owner sent hundreds of SMS'es. However, on 13 September 2006, Nokia released a small program to fix this defect.

          NOKIA N95
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 Symbian OS 9.2

Released in mid 2006. S60 3rd Edition Feature phones have Symbian OS 9.2.Nokia phones with Symbian OS 9.2 OS are 
E Series:Nokia E90, Nokia E66, Nokia E63, Nokia E71, Nokia E51

N Series:Nokia  Nokia N82, Nokia N81  and

Nokia 6290, Nokia 6120 classic, Nokia 5700

      NOKIA N82
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NOKIA E90-COMMUNICATOR
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Symbian OS 9.3

Released on 12 July 2006. Upgrades include improved memory management and native support for Wifi. The Nokia N96 as well as the Nokia N78 feature Symbian OS 9.3
NOKIA N96
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Symbian OS 9.4

Announced in March 2007. Provides the concept of demand paging which is available from v9.3 onwards. Applications launch up to 75% faster. Nokia 5800 feature symbian OS 9.4.

NOKIA 5800-EXPRESS MEDIA
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Symbian OS 9.5

Released 26 March 2007 – Symbian Ltd.The latest evolution of the world’s leading operating system for smartphones. Symbian OS v9.5 brings high performance features designed for richer consumer and enterprise experiences as well as significant savings to phone build costs and time-to-market, delivering a truly scalable mobile operating system for the global market.

Symbian OS v9.5 is the result of continued deep collaboration with Symbian OS licensees, the world’s leading handset vendors, and its user interface platform partners 
Device featuring Symbian OS v9.5 :
Nokia unveiled the Nokia N97 designed for the needs of Internet-savvy consumers, the Nokia N97 combines a large 3.5" touch display with a full QWERTY keyboard, providing an "always open" window to favorite social networking sites and Internet destinations. The N97 supports up to 48 GB of storage, including 32 GB of on-board memory, expandable with a 16 GB microSD card for music, media and more. 5-Megapixel camera with high-quality Carl Zeiss Tessar optics, 16:9 and DVD quality video capture. The Nokia N97 is expected to begin shipping in the first half of 2009 at an estimated retail price of EUR 550 before taxes or subsidies.


NOKIA N97
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Memory management:
· Supports RAM maximum  of 2GB.

· Applications share RAM with operating system but has exclusive access to their allocated memory area. 

· Flash and expansion card memory is used for storage.

· The kernel runs within its own protected address space. So a programs memory leak or stack over-run can't overwrite the kernel's stack or heap which would cause a system crash. 

· Symbian OS presents a virtual machine model to all running programs.

· Programs use linear virtual memory environment facilitated by the use of the memory management unit.
File management:
The drive, directory and file hierarchy is VFAT (Virtual File Allocation Table), thus making the file system naturally compatible with desktop PCs. 

It provides local file systems (ROM, RAM and removable media), and an interface to allow dynamically installable file systems, such as those required to communicate with remote disks over a network. 

File Manager: File handling application.

· Browse the structure of internal storage,  Memory stick storage space. It can be used for 

· File management operations like Copy, Move, Delete, Rename, View properties Change file attributes, and more. Folders and files can also be managed and opened in appropriate viewers. 
Application platforms:

· Series 60 is a UI for mobile phones that are single-handed operated. In addition to voice communication, multimedia messaging, content browsing and application downloading are the main features of this platform.
· Series 80 is a UI for devices with larger horizontal screens. It is used in clamshell devices with a keyboard.
· UIQ is a customizable pen-based user interface platform for media-rich mobile phones based on Symbian OS.

· Symbian OS is also being used in the new Series 90 platform, which is being introduced in the Nokia 7700.
· This is equipped with a pen input user interface, a horizontal screen and an optional television tuner thus facilitating mobile multimedia to a new level.
Success:
Technical:
· Symbian has large software development community.
· Symbian OS maintains its position as the industry’s leading development platform for phones designed for 3G networks.
· Symbian OS is a Real Time Compatibility Layer (RTCL)

· Modularity: Runtime linking between dynamically linked shared library.
Commercial:

· Q3 2005 shipments of Symbian OS phones rise 131% (Symbian OS,  2005)
· Symbian OS worldwide installed base reaches almost 48 million phones.

Threats:
· Symbian OS has been subject to a variety 

of viruses the best known of which is    Cabir.
· Critics also argue that Symbian is trying 

       to replace pc.
Conclusion:
               Modern smart mobile systems are to be always available small sized / handy, always on optimized memory usage, minimal battery use, extensible addition of new software (if necessary), affordable, and of various form factors. Moreover, a smart mobile device should combine the maximum of mobile technologies available at the moment which solely depends on the OS of the device. Symbian OS thus offers a very user   friendly platform that it is easy to build applications that makes a large developer community
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