Hardware

Analysis: Ultra low cost PCs (ULCPC) 

Over the last 5 years the notebook computer has changed from an expensive corporate tool to a consumer device, driven by lower costs and the place of the home computer moving from the study to the living room. This portable computer market has developed into a range of different devices from larger desktop replacements to smaller ultra-portable devices. Smaller devices have commonly been a premium product and manufacturers such as Sony have concentrated on design as well as function. This has recently changed with a number of manufacturers investigating how portability can be combined with low-cost to suit mass- and emerging- markets such as education in the developing world.

An emerging label for these products is ULCPC (Ultra-low cost PC).  These products hope to create new notebook markets that compete against smartphones and PDAs/handheld computers as much as traditional notebooks.

The ULCPC market did not emerge from the ‘traditional’ large PC manufacturers that dominate the corporate computing market. Manufacturers such as HP, Acer, Sony and Dell have only recently announced products that will compete in this space. Sony has for years offered premium ultra-portable Vaio notebooks but these are currently competing in a different market. Instead two main forces – hardware innovators in the Far East and the OLPC project, have driven the ULCPC market. 

These low cost machines were originally aimed at the developing world and education, but the surprising success of the Asus Eee PC in consumer markets  has demonstrated latent demand for inexpensive, limited machines for mobile use. These generally complement higher specification machines, providing an extra device for the family or for travel, meeting the needs of the modern multi-PC household. The attraction of this large consumer market has prompted many manufacturers to offer low cost models, increasing competition and innovation.

The One Laptop Per Child (OLPC) project has been influential in setting a challenge to innovators. The project was set up to create and distribute laptop computer costing $100 to developing countries for education purposes, based on the idea that personal ownership supports learning and connecting to the world using ICT will help every person and community.  The project has a commitment to deliver nearly 700,000 XO-1 units (June 2008).  The intention was to reduce the prices to $100 but currently the price is around $188 per unit. This device is currently based on Linux but a version using a variant of Microsoft Windows XP is also available. The XO-1 uses a range of innovative technologies to keep the size and weight down and was an early adopter of solid-state storage instead of a traditional hard disk drive. The XO-1 is be replaced by the next generation XO-2 in 2010, which aims to cost $75. Intel has been working on a similar class of device called the Classmate.

One of the first consumer devices to get significant market attention was the Eee PC by Asus. Asus are a Taiwanese company that are focussed mainly on producing components that are sold separately to hobbyists or to systems integrators who package parts from a number of companies together into a badged unit. It is estimated that a third of PCs sold in 2007 used an Asus motherboard but the company brand is still relatively unknown to consumers. The first generation of the Eee PC was launched in 2007 and has been followed with a number of different devices varying the specification.  The basic Eee PC retails from around £200/$300.

Other manufacturers in this market currently include VIA, Acer and MSI, amongst others. Chip manufacturer Intel has been a significant proponent of these devices and has developed specific chipsets aimed at mobile devices. Intel has been pushing concepts of UMPC (Ultra Mobile PCs) and MID (Mobile Internet Devices) for some time, but these have arguably been aimed at the connectivity-rich developed world and mass-markets rather than education or with an emphasis on price.

Whatever the device, there are a number of key characteristics. Screen size is small compared to normal notebooks. The most common size is around 7” diagonal though larger screens are becoming available, such as the new 8.9” Eee PC 901. Screens are often a significant part of device cost and as worldwide manufacturing capacity and demand vary the costs can change. The weight of devices is kept low to encourage users to keep them on their person at all times. An Eee PC weighs around 1KG and the OLPC XO-1 1.5KG. Weight is also important for education markets where young children are being targeted. Battery life can vary with these devices as batteries tend to be smaller than on full sixe laptops. They are designed to be usable for around 2-3 hours between charges. The use of energy efficient storage, such as SSD, can improve battery life. There are other devices in this form-factor – such as the HTC Shift, but these are commonly much higher cost premium products.

ULCPCs are a natural partner for open source software to help keep prices down. The first versions used variations of the Linux operating system but Microsoft has announced it will support Windows XP on these devices until 2010.  Windows XP will only be supported on low specification devices and this is not intended to be a general extension to the lifespan of the operating system. The requirements of Microsoft Windows Vista are beyond these devices.

The OLPC XO-1 was originally designed with a user interface called Sugar. This was expected to be an integral part of OLPC systems but has more recently been announced as a standalone project. It uses a graphical desktop that is focussed more on task than on structures/filing systems.

http://www.sugarlabs.org
There is a small range of alternative processors for a ULCPC. Intel has been promoting its Atom processors which are aimed at offering low-power consumption. Alternatives include VIA Nano and NVIDIA’s Tegra. Tegra is primarily aimed at a range of devices including portable media players but may find a home in the ULCPC. The XO-1 uses an AMD Geode chip. All these manufacturers look to volume sales of these low power devices. VIA have launched a reference design known as Openbook. This uses the Nano processor and is designed to be copied by other companies who will build their own ULCPC devices.

http://www.via.com.tw/en/resources/pressroom/pressrelease.jsp?press_release_no=2347 

The ULCPC is a new market, however it is not without competition. It competes with more premium products such as clamshell smartphones, PDAs and ‘normal’ laptops. Some of these offer built-in connectivity with mobile networks (smartphones) while laptops offer much larger screens suitable for longer term use. As its name suggests though, the ULCPC can offer a low entry price in addition to portability but there is always compromise involved. However, in many situations ‘good enough’ may suffice. Education is a key market for these devices and the low cost is seen as a way of encouraging mass market adoption, such as one device per child in schools. 

The market itself is expected to grow. IDC forecast 10 million sales by 2012 but this is small compared to the whole PC market which is expected to see a growth in personal ownership of notebook computers. Market growth of notebook computers will likely reduce costs and put pressure on ULCPCs from above.

Devices themselves are expected to be able to increase their flexibility and power. This will be delivered through decreasing component costs alongside technology improvements. 

It is generally thought that personal ownership of equipment has a role in increasing educational opportunity, especially when linked to pervasive broadband networks and home access. Equipping a majority of learners with their own devices will create additional administration and management overhead, but should offer new learning opportunities across the curriculum. 

