Software and internet

Analysis: Operating systems and mobile devices

At a glance:

· The operating systems and applications available for mobile devices vary considerably between manufacturers and mobile carriers; many of these are incompatible with alternative devices and platforms.

· Developing new applications is hampered by the range of platforms, necessitating custom software versions for each.

· Publicly documented application programming interfaces and software development kits ease these problems, but there are moves in the industry to open up developer access even further. 

· Several industry groups are focussing on new open source projects and code that is now being put into the public arena.

· Windows XP is being made available for 'netbooks' in competition with various Linux installations.

Introduction

The number of different platforms and operating systems in the mobile world creates issues for manufacturers and software developers and potentially inhibits innovation and interoperability - Vodafone's Chief Executive, Arun Sarin, has emphasised his desire for fewer mobile platforms and operating systems and access to a greater variety of applications on a number of occasions. 
Open application programming interfaces (APIs) and public release of source code under royalty-free licence terms allow third party developers to create new applications that are attractive to consumers and available for a wider range of phones and devices.

Mobile data access

Ofcom's recent Communication Nation report reveals that uptake of mobile broadband data cards and 3G 'dongles' has risen markedly over the last six months in the UK, with three quarters of device owners using mobile internet technology at home.

Mobile network operators fear becoming 'bit pipes', providing mobile data access at a rate that will stress their networks while producing limited revenue. They face difficult decisions about providing mobile access: should mobile bandwidth be throttled in favour of voice or should 'net neutrality' prevail? Should they encourage browsing on the phone or support access through laptops, nettops and smaller handheld computing devices? Should they create 'open networks' accessible by any device and application or, as currently prevails in the UK, lock devices to their own network and limit the range of software that can be used?

Developers of mobile applications are watching the market to gauge which route to follow. Sun's Java, Adobe Flash, or custom applications can be used to build independent 'widgets' that give specific access to internet resources like news, weather, auction sites, voice over IP (VOIP) and video. Alternatively, access could be through mobile browsers and embedded objects built using browser plug-ins running similar technologies or Microsoft's Silverlight. New widgets and plug-ins may be available either as part of the operating system bundle distributed with the phone, or as a download from a developer site or manufacturer-approved application store.

Software developer kits (SDKs) give programmers access to the resources and features of the operating system through the Application Programming Interface (API), allowing them to build custom applications or add functions to existing software. The open source approach, where programming code is made publicly available, also allows developers to modify existing applications - or the operating system itself - to enhance and extend the available features. Nevertheless, handset manufacturers and mobile carriers may restrict the applications that can be used, or introduce quality control measures on the applications they make available through an online application 'store'.

Common platforms
The range of available environments is largely governed by the operating system and the constraints of given hardware, meaning that developers may need to create custom applications for each combination of processor and operating system. Reducing the number of permutations should speed up application development, lower costs and bring an enhanced and more consistent user experience.

Phone manufacturers have recognised the commercial potential for moving in this direction and are supporting a number of collaborative developments aimed at simplifying the whole field. Some projects are designed to open up existing platforms (especially Symbian) and others to focus open source options into a unified alternative. Google has laid down a challenge by creating a completely new development environment. 

Symbian

Nokia is the majority shareholder for Symbian Ltd, owner of the Symbian operating system, installed on over 225 million phones and mobile devices from manufacturers including Motorola, Samsung, Panasonic, Sony Ericsson and Nokia. Nearly 20 million Symbian handsets were sold in the second quarter of 2008 and the company has just launched version 9.5 of its operating system.

Symbian already has a developer network for third parties wishing to create Symbian applications. Nokia announced in June 2008 that it intended buying the remaining Symbian shares and would put its software into a not-for-profit Symbian Foundation early in 2009. Some of the software would be open source at launch with the remainder becoming available over the next two years.
LiMo - Linux Mobile

A group of industry heavyweights - Motorola, NEC, NTT DoCoMo, Panasonic Mobile Communications, Samsung and Vodafone - created the LiMo Foundation in January 2007 as 'an industry consortium dedicated to creating the first truly open, hardware-independent, Linux-based operating system for mobile devices'. Using the GTK+ developer toolkit for the Gnome mobile Linux implementation, the aim is to develop a common 'middleware' platform, containing neither the basic operating system kernel nor the main user applications, on which developers can build exciting and useful software.
In June 2008 the Linux Phone Standards (LiPS) Forum announced that it was to close and merge its operations with the LiMo foundation. This brought the key industry players together in a single grouping, so that the LiMo foundation could boast over fifty members early in August 2008.
Google's Android

The media were taken off-guard in November 2007 when it emerged that Google was working on its own Android open source project rather than a much rumoured 'Gphone'. Google set up the Open Handset Alliance (OHA) - several of whose members were already in the LiMo foundation - to control this development. (This group should not be confused with the Open Mobile Alliance, or OMA, dedicated to creating interoperable services across mobile networks.) Key OHA members include LG, Samsung, Intel, NVIDIA, NTT DoCoMo, Sprint Nextel, China Mobile, T-Mobile, Google and eBay.
Android aims to provide a full software stack, from the operating system kernel, with network stack and device drivers at the bottom, through routines to manage applications and resources, to the common software found in most devices like calendars and a browser. The core is controlled, but the APIs are open and can be accessed through the Dalvik virtual machine, supplied C and C++ libraries or Java.
Google recently announced the winners of its $10 million Android Developer Challenge, the release of a beta Android software development kit (SDK) and a new applications store, like that for Apple's iPhone. HTC has received regulatory approval for the first Android-based phone to be available on the US T-Mobile network in late October or November 2008.
Sugar

The OLPC Association also chose a Linux kernel for its XO ultra low cost PC (ULCPC) aimed at education in the developing world. The Sugar interface replaced the standard desktop metaphor with a radical new model emphasising collaboration and communication based on a networked mesh of users: applications are replaced by activities, files are called objects; and the file system is presented as the Journal. According to the OLPC website, this design means that 'every activity has the potential to be a networked activity'.
The interface is not directly dependent of the underlying operating system, so Microsoft was able to demonstrate an XO laptop running a version of Windows XP from a 2GB flash memory card in May 2008, albeit with a modified BIOS and specially written drivers for some of the hardware. Microsoft stated that OLPC would be working with third parties to create a version of Sugar for the XP-based XO.
Low cost laptops and desktops

A whole range of low cost, network-enabled laptops ('NetBooks') and desktops ('NetTops') has been released over the last year. The cheapest of these, such as the original Asus EeePC 701, were based on Linux. However Microsoft, despite discontinuing sales of XP through its regular channels on 30th June as expected, has promised to make the operating system available for such devices until 2010. These implementations will come within Microsoft's Product Lifecycle for Windows XP, whereby 'extended support' for paid incidents and free security updates ceases in April 2014. Microsoft documents seen by IDG News Service state that the maximum specification for eligible machines covers a single core processor running at 1GHz, using 1GB RAM, a 160GB hard drive and a 14.1 inch screen.
Implications

Significant research has already focused on handheld devices in the learning context: Becta and Futurelab have produced reports on mobile learning, Wolverhampton has a Learning2Go project and Becta is involved in the HandHeld Learning 2008 conference. Becta is also due to publish the final report this autumn from Bristol University on ' 1:1 access to mobile learning devices'.

Reducing the number of mobile operating systems and opening them up by releasing developer toolkits, or going fully open source, creates exciting possibilities for educational projects and content. Development time can be optimised since the same code could theoretically be run a wider range of devices, from web-enabled phones through ULCPCs to ordinary desktop computers. This will provide better access to educational content and learning platforms, while mainstream commercial applications with significant educational potential will also be released, such as Google Maps running on Android. (See Context Awareness article, TechNews 05/08.) If successful, schools and colleges will be able to provide ready access to information and materials on learning platforms via personally owned mobile devices, based on open technologies, as stated in the updated Harnessing Technology strategy.

The market is in a state of flux, with analysts reluctant to pick 'winners'. The iPhone 3G arrived to resounding praise following by more considered opinion; Nokia and other developers have many applications for Symbian, but need to make these available through the Symbian Foundation; Google's Android, although still in beta, will see a phone released before the end of the year; LiMo is consolidating its membership; and the OLPC XO is in the critical phase of initial rollout. During the coming year it should begin to become clear which platforms are most mature and suited to educational development.
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