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OS - Definition

• Resource allocator – manages and allocates resources.
• Cpu time
• Memory (ram, swap, working set, virtual,..)
• File system (storage space)
• I/O devices (display, printers, mouse,..)
• Clock• Clock

• Control program – controls the execution of user programs 
and operations of I/O devices .

• Kernel – the one program running at all times (all else being 
application programs).
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Limitations/ Constraints of Mobile OS :

• Power -- slow processor, small memory, small disk
• Size -- Screen and keyboard area
• Heat -- To keep this low, must constrain above 
• Price -- Different than PC, since each feature costs the same, 

due to volumes
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• Reboot -- these are rare events
• Open operating system (Services)
• Portability and Maintainability (Time-to-Market)
• Higher expectations of usability and reliability from end users
• Higher expectations of security both from end users and 

operators
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Different  Mobile OS
Some interesting STATS:
• The top-five Smartphone vendors for Q209 (Gartner):

Nokia: 45.0%
RIM: 18.7%
Apple: 13.3%
HTC: 6.0%
Sharp: 2.5%

• Smartphone OS shares for Q209 (Gartner):
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• Smartphone OS shares for Q209 (Gartner):
Symbian : 51.0%
BlackBerry: 18.7%
Windows Mobile: 9.3%
iPhone: 13.3%
Linux: 4.6%
Palm OS: 0.4%
Android: 1.8%
Other: 0.3%
WebOS: 0.5%
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Historical context

• Def: Symbian OS was designed for mobile 
devices, with associated libraries, user 
interface, frameworks and reference 
implementations of common tools, developed 
by Symbian LTD. which runs exclusively on 
ARM processors, although a non-productized 
x86 port existed.

• Psion developed EPOC in 1980s

Ericsson
R380

2000

Psion 
5mx

1999

• In 1998 Symbian was founded through the 
initial shareholders Psion, Nokia and Ericsson.

• In December 2008, Nokia acquired of Symbian 
Software Ltd 

• In April 2009, Symbian Foundation - a non 
profitable organization is established

Nokia 5800 
XpressMusic

2008
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Symbian OS 1/2

• Designed for constrained devices
• with limited memory, processor power, battery life

• Extensive use of OO design and principles
• most system code is in C++ 
• other languages available to third-party developers

• Customizable
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• UI
• Open source
• Hardware variation

• Platform security
• Defends against malicious and badly-written code
• Ensures platform integrity in an open device environment.
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Different UI’s (Looks Different )
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Symbian OS 2/2

Most phones have two ASICs
•Modem/Telephone service
•Embedded processor and extra features

The Symbian kernel (EKA2) supports sufficiently-fast real-time 
response to build a single-core phone around it—that is, a 
phone in which a single processor core executes both the user phone in which a single processor core executes both the user 
applications and the signaling stack. This has allowed Symbian 
EKA2 phones to become smaller, cheaper and more power 
efficient than their predecessors
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Overview Symbian OS 1/2

• Pre-emptive multitasking between threads
• Event driven

• rescheduling is performed after events
• most common event is SWI 
• other events can cause reschedule (HW Interrupts)

• The kernel runs in privileged mode
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• The kernel runs in privileged mode
• SWI causes switch to supervisor mode
• return to user mode on scheduling user thread
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Overview Symbian OS 2/2

• Protected mode operating system
• kernel controls memory protection (if implemented)

• Memory mapped Hardware is protected
• only kernel (supervisor mode) can read/write to hardware
• require device drivers to provide user-side interface to operate 

in supervisor mode to access hardwarein supervisor mode to access hardware
• Highly object oriented

• mostly C++, some assembler
• even at the hardware interface
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Real-time features 1/2

• RTOS –
• One that guarantees a response time
• Guaranteed response time does not mean fast, just 

deterministic
• Symbian uses a Microkernel , has a request-and-callback approach 

to services, and maintains separation between user interface and 
engine.
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engine.
• The OS is optimized for low-power battery-based devices and for 

ROM-based systems (e.g. features like XIP and re-entrancy in 
shared libraries). 

• Applications, and the OS itself, follow an object-oriented design: 
Model-View-Controller(MVC)
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Real-time features 2/2

Provide a real-time OS capable of running time crit ical 
applications

• telephony protocol stacks (GSM, GPRS, 3G etc)
• comms/IP stacks, high bandwidth multimedia, VoIP
• latency <= 1ms from interrupt to user thread
• latency <= 500µs from interrupt to kernel thread• latency <= 500µs from interrupt to kernel thread
• predictable execution times for kernel exec calls
• improved timer resolution (1msec if h/w support available)
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Kernel - Main Features 1/2

• Multi-threaded kernel
• Also makes device drivers easier to write

• Preemptible kernel
• Even process context switch can be pre-empted

• Many kernel services are real-time
• Predictable execution times
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• Predictable execution times
· Nanokernel architecture with modular code organisation
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Kernel - Main Features 2/2

· Provides deterministic “hard” real time operation

· Pre-emptible executive calls.

· Thread priority-order waiting on semaphores and mutexes.

· Mutexes support thread priority inheritance.

· 1ms resolution timers available to user -side code· 1ms resolution timers available to user -side code

· Robust with respect to defective or malicious user-side code
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System Model 1/3
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System Model 2/3

• Kernel Services & Hardware Interface: 
• operating system kernel, separates higher layers from the 

device hardware. e.g. EKA2 kernel, Logical Device Drivers 
(Ether, USB, Media, etc) etc.

• Base Services: 
• frameworks, libraries and utilities which turn the abstracted 

hardware and OS mechanisms into a programmable machine. 
e.g. it includes the File Server and User Library, a Plug-In e.g. it includes the File Server and User Library, a Plug-In 
Framework which manages all plug-ins, Store, Central 
Repository, DBMS and cryptographic services. 

• OS Services: 
• Extends the lower layers into a fully functional OS providing 

services across a full range of technology domains e.g. Generic 
Services & Libs,  Comms Services,  MM and Graphics and  
Connectivity
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System Model 3/3

• Application Services: 
• Generic framework for applications, and application-domain 

specific services, e.g. messaging, contacts.
• UI Framework: 

• framework services for user interface platforms, such as S60 
and UIQ. Symbian C++ applications are built up from three and UIQ. Symbian C++ applications are built up from three 
framework 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. 
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Application Security

• An application’s data is protected by Data Caging

• Access to phone services is restricted to software with 
sufficient Capabilities. We control what a process can do
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• Software installation is controlled by Signing Process
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Process

• The unit of memory protection
• one user process cannot see another

• Contains one or more threads
• Have a priority associated with process

• thread priorities can be process relative or absolute
• A single instantiation of an executable image (.EXE ) file
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• A single instantiation of an executable image (.EXE ) file
• the smallest unit at whose boundaries Platform Security checks 

are/can be implemented
• Code in User processes do not link directly to the kernel

• link to EUSER.DLL
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Threads

• The unit of execution
• data/bss/stack chunk contains the user mode stacks of all 

threads in the process
• user mode stack is fixed in size, at 8k by default

• Separate chunk used for a shared heap between all t hreads in 
process
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process
• alternatively can have separate chunks per heap per thread

• Threads can see other thread’s data in the same pro cess
• threads in same process can share object handles
• but inter-thread reads and writes can be protected via the use 

of descriptor APIs if client-server IPC used within process
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Files

• File Server (F32) does program loading
• The process (efile.exe) has two main areas of functionality

• File server for storing/retrieving data to a file system
• Loader for loading binary files, exes and dlls

• File Server offers high level services to its clients through a 
published API (efsrv.lib)
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published API (efsrv.lib)
• The specific file system implementations are ‘plug-ins’ (FSYs)

• File names
• PC-like file system with long file names 

• e.g. c:\system\apps\golf\golf.app
• but ��� � and ������ �� are not supported
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Programming Aspects 1/2

• Strong emphasis on conserving resources which is exemplified by 
Symbian-specific programming idioms such as Descriptors and a 
Cleanup.

• There are similar techniques for conserving disk space (though the 
disks on Symbian devices are usually Flash memory). 
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• All Symbian programming is event-based, and the CPU is switched 
into a low power mode when applications are not directly dealing 
with an event. This is achieved through a programming idiom called 
Active Objects. 
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Programming Aspects 2/2

• The Symbian approach to threads and processes is driven by 
reducing overheads. 

• Symbian uses Client-Server framework extensively (as one of its 
IPC mechanism) 

• These will follow in the next Part (Symbian Platform – Part II)
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Further information

• Forum Nokia: http://www.forum.nokia.com

• SDK searchable help in Developer Library

• Reading source code of system & other 
applicationsapplications

• Books



Thank You
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discussion.forum.nokia.com/vtuedusat
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Continuation of PART-II


