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Chapter one 
Introduction 

 Module Aims: To introduce and explain in some depth 
mobile devices, operating system (OS) for mobile 
systems programming and related software development 
kit (SDK), and to learn programming skill to develop new 
applications and services using the OS as programming 
platform. To provide practical experience based on 
available software, emulator and mobile devices. 

 

 Module Objectives: On successful completion, the 
students will be able to obtain good knowledge and 
understanding of the subject, and will be able to develop, 
debug and test programs using the SDK and to run the 
programs on an emulated environment, and to 
demonstrate the programme on real mobile device. These 
will enable students to develop cognitive skills, practical 
skills; and key transferable skills for develop future 
mobile applications and services. 
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• Introduction to mobile systems programming 
(Characteristics, Overview of different mobile 
platforms) 

• Mobile device architecture (Hardware, Software, 
Platform, Product line) 

• Basics of software architecting and Design patterns 
for (Flexibility, Low memory, Battery, Performance, 
Security) 

• Operating System (Kernel and processes, System 
memory management) 

• Development environment (SDK and tools, 
Emulator environment, Target environment, 
Program building)  
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• Programming basics (Types and classes, Naming 
conventions, Exception handling, Debugging) 

• Programming methods (coding conventions, 
resource management, application development, 
infrastructure including servers, active objects, 
dynamic libraries) 

• Memory management (Two-phase construction, 
Memory leak handling)  

• Descriptors (String handling, Descriptor classes, 
Conversion functions, Binary data handling, Text 
formatting)  

• Application architecture (Application architecture, 
inherited classes, Application launch process).  
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What is a mobile device? 

• A mobile device is basically any handheld computer. It is designed to be 
extremely portable, often fitting in the palm of your hand or in your pocket. 
Some mobile devices are more powerful, and they allow you to do many of the 
same things you can do with a desktop or laptop computer. These include tablet 
computers, e-readers, and smartphones. 

1. Tablet computers 

• Using a virtual keyboard on an iPad 

• Like laptops, tablet computers are designed to be portable. However, they 
provide a different computing experience. The most obvious difference is that 
tablet computers do not have keyboards or touchpads. Instead, the entire screen 
is touch-sensitive, allowing you to type on a virtual keyboard and use your finger 
as a mouse pointer. 

• Tablet computers are mostly designed for consuming media, and they are 
optimized for tasks like web browsing, watching videos, reading e-books, and 
playing games. For many people, a "regular" computer like a desktop or laptop is 
still needed in order to use some programs. However, the convenience of a tablet 
computer means it may be ideal as a second computer.  
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Below are some of the main features you can expect with a tablet computer: 
• Mobile OS: Different types of tablets use different operating systems. Examples 

include Android and iOS. You'll usually be able to download free updates to your OS as 
they become available. 

• Wi-Fi and 3G/4G: Because they are optimized for Internet use, tablet computers have 
built-in Wi-Fi. For a monthly fee, you can also purchase a 3G or 4G data plan, allowing 
you to access the Internet from almost anywhere. 

• Bluetooth: In order to save space, tablet computers have very few ports. If you want to 
use an external keyboard or other peripherals, they will often use a wireless Bluetooth 
connection. 

• Solid-state drives: Tablet computers usually use solid-state drives, which allow the 
computer to boot up and open programs more quickly. They are also more durable 
than hard disk drives. Why? 

HDD and SSD 
They both saves the data while the system is off and boot the system.  
Hard Disk Drive (HDD): The traditional spinning hard drive (HDD) is the basic nonvolatile 
storage on a computer. Hard drives are essentially metal platters with a magnetic coating 
for storing data. A read/write head on an arm accesses the data while the platters are 
spinning in a hard drive enclosure. 
Solid State Drive (SSD):  The device that uses integrated circuit assemblies as memory to 
store data persistently but instead of a magnetic coating on top of platters, the data is 
stored on interconnected flash memory chips that retain the data even when there's no 
power present.  
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Advantages and Disadvantages 
Both SSDs and HDDs do the same job: They boot your system, store your applications, and store your personal 
files. But each type of storage has its own unique feature set. The question is, what's the difference, and why 
would a user get one over the other? We break it down: 
• Price: SSDs are more expensive than HDDs. 
• Maximum and Common Capacity: SSD units top out at 4TB, but those are still very rare and expensive. 

Therefore, HDDs have more capacity. 
• Speed: An SSD-equipped PC will boot in seconds, certainly under a minute. A hard drive requires time to 

speed up to operating specs, and will continue to be slower than an SSD during normal use. A PC or Mac 
with an SSD boots faster, launches apps faster, and has faster overall performance.  

• Fragmentation: HDD surfaces work best with larger files that are laid down in contiguous blocks. This is 
because of their rotary recording surfaces. That way, the drive head can start and end its read in one 
continuous motion. When hard drives start to fill up, large files can become scattered around the disk 
platter, which is otherwise known as fragmentation. SSDs do not depend where the data is stored on its 
chips, since there is no physical read head. Thus, SSDs are inherently faster. 

• Durability: An SSD has no moving parts, so it is more likely to keep your data safe in the event that you drop 
your laptop or your system is shaken about by an earthquake while it's operating. Most hard drives park 
their read/write heads when the system is off, but they are flying over the drive platter at hundreds of miles 
an hour when they are in operation. If you're rough on your equipment, an SSD is recommended. 

• Availability: Hard drives are simply more plentiful. The product lists include Western Digital, Toshiba, 
Seagate, Samsung, and Hitachi, and there are many more HDD models than SSDs.  

• Form Factors: Because HDDs rely on spinning platters, there is a limit to how small they can be 
manufactured. There was an initiative to make smaller 1.8-inch spinning hard drives, but that's stalled at 
about 320GB, since the tablet and smartphone manufacturers have settled on flash memory for their 
primary storage. SSDs have no such limitation, so they can continue to shrink as time goes on. SSDs are 
available in 2.5-inch laptop drive-sized boxes, but that is only for convenience.  

• Noise: Even the quietest HDD will emit a bit of noise when it is in use from the drive spinning or the read 
arm moving back and forth. Faster hard drives will make more noise than slower ones. SSDs make virtually 
no noise, since they are non-mechanical. 

• Overall: HDDs win on price, capacity, and availability. SSDs work best if speed, ruggedness, form factor, 
noise, or fragmentation (technically part of speed) are important factors to you. If it weren't for the price 
and capacity issues, SSDs would be the winner hands down. 
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2. E-book readers 

• A Kindle e-reader with an e-paper display 

• E-book readers (also called e-readers) are similar to tablet computers, except 
they are mainly designed for reading e-books (digital, downloadable books). 
Examples include the Amazon Kindle and Barnes & Noble Nook. 

• E-book readers have either an e-paper display or an LCD: 

• E-paper: Short for electronic paper, this type of display can usually only display 
in black and white. It is designed to look a lot like an actual page in a book. 
Unlike an LCD, it is not backlit, so the text stays readable even outdoors in full 
sun. Many people consider e-paper to be more pleasant to read because it 
causes less eye strain. However, it generally can't be used for videos or other 
applications because the refresh rate is too low. 
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• LCD: This is the same type of screen found on tablet computers and 
laptops. It's more versatile than e-paper, but it's often more difficult 
to view in bright sunlight, as the image becomes washed out. Since 
an LCD screen can display colours, this type of e-reader is better for 
viewing magazines or books with photos. Many LCD e-readers (such 
as the Nook Color) are basically tablet computers, as they can 
perform many different tasks in addition to displaying e-books. 

• You do not need an e-reader to read an e-book. E-books can usually 
be read on tablet computers, smartphones, laptops, and desktops. 
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• Assignment: 

Go to the Kindle and Nook websites to 
compare the features of different e-
readers. 
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3. Smartphones 

• A smartphone is a powerful mobile phone that is designed to run a variety of 
applications in addition to providing phone service. Smartphones are basically 
small tablet computers, and they can be used for web browsing, watching 
videos, reading e-books, playing games, and more. 

• Smartphones should be able to synchronize to a computer, support email, and 
have connectivity options like WiFi, bluetooth, and infrared for transmitting data. 

• Smartphones usually have a touch screen for easy access and a full QWERTY 
keyboard. 

• Smartphones need to support third party programs. 

• Smartphones have begun to replace PDAs because of the integration of mobile 
phone technology 

• Examples: IPhone, Samsung Galaxy 
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• A personal digital assistant (PDA) is a mobile device that is used for managing 
phone numbers, addresses and calendars. 

•  PDAs are used to simplify schedules, contacts, and note taking. 

• The main task is to have an organized schedule and contact list. These devices are 
usually pen-based, which requires the use of a stylus rather than a keyboard for 
input. PDAs today are available in either a stylus or keyboard version. 
Traditionally, PDAs have not had phone or fax services. Before smartphones 
existed, a PDA was usually a separate device. Today, smartphones combine the 
functionality of a PDA and a mobile phone. 
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• A mobile phone is more frequently called a cellular phone or cellphone. These 
communication devices connect to a wireless communications network through 
radio waves or satellite transmissions. Most mobile phones provide voice 
communications, Short Message Service (SMS), Multimedia Message Service 
(MMS), and newer phones may also provide Internet services such as Web 
browsing, instant messaging capabilities and e-mail. 

Smartphone Features: 

• Smartphones use touchscreens (PDA phone).  Many of them use a virtual 
keyboard, but others have a physical keyboard, which allows the entire screen to 
be used for display purposes. 

• Mobile operating systems similar to those used by tablet computers. 

• Internet access is an important feature of smartphones. Generally, you will need 
to purchase a 3G or 4G data plan in addition to normal cell service. Smartphones 
can also connect to Wi-Fi when it is available; this allows you to use the Internet 
without using up your monthly data allotment. 
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• Smartphones have become powerful tools for quickly accessing 
and retrieving data.  

• How this is achieved ? 
– Mobile users have an “always on” mentality, meaning that they expect 

access to data at any given time  

– Small size, includes ‘crucial’ information 

– Optimized memory usage, minimal use of battery 

– Extensible and new software can be added when needed 

– Varying in size and layout 
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Mobile Devices vs Workstation: 
Similarities 
• Mobile devices and PCs are both electronically powered devices, 

though mobiles require a charged internal battery while desk PCs 
remain plugged into a wall outlet during use. Mobiles have Internet 
capabilities, one of the primary functions of a PC. Just like the initial 
purpose of a cell phone is vocal communication, it is also possible to 
have live conversations on a PC through programs like Skype. Both 
devices also have illuminated screens which display digital information. 
It is possible to text messages from both a cell phone and a PC. Smart 
phones can be used like a computer due to their ability to surf the Web 
and use computer software. 

Differences 
• The main difference is in size, design, price and functionality  
• The most obvious difference between a mobile phone and a PC is the 

size. Mobiles are significantly smaller than PCs, and are able to fit in the 
palm of one's hand. 

•  Mobile phones are also designed for mobility. Since they have internal 
batteries which may be charged from any wall outlet, they can be used 
practically anywhere.  
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Mobile Devices vs Workstation: 

• They are also intended for personal use, meaning they are rarely used 
by more than one person.  

• Mobiles have less command functions than a PC's keyboard and 
considerably less storage space. 

• Limited memory and infrastructure services 

– Disk or mass memory capacity and properties 

– Amount of RAM 

– Processor speed 

• Robustness and reliability 

– Physical risks related to mobility 
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• Characteristics of a mobile system 
• Types and Features of mobile devices 
• Mobile platforms 

– Symbian OS 
– Java 
– Palm OS 
– Brew 
– Microsoft CE 
– Embedded Linux 
– Do-it-yourself 

• Mobile systems require programming skills that incorporate the 
most incompatible parts of the system 
– Limited memory and performance 
– User extensions 

• Many available platforms all of which could become the 
dominant design 
– Competition, lack of de-facto standards, divergence 

 

@Feda AlShahwan 



References 

• Richard Harrison, Symbian OS C++ for Mobile Phones, 
ISBN 0-470-85611-4, April 2003. 

• Leigh Edwards, Developing Series 60 Applications: A 
Guide for Symbian OS C++ Developers, ISBN: 0-321-22722-
0, 2004. 

• Martin de Jode, Programming the Java 2 Micro Edition for 
Symbian OS: A developer's guide to MIDP 2.0. ISBN: 0-
470-09223-8, July 2004.  

 

@Feda AlShahwan 18 


