(1) Ban the Microsoft "virus", government told
By Mark Ballard on March 1, 2011 12:10 PM | 
Microsoft web software is like a computer virus in government computer systems and must be banned, a meeting of the British Computer Society's Open Source Specialist Group heard last week. Called by Home Office lead architect Tariq Rashid, the meeting formed part of an investigation into why government open source policy has floundered. Rashid got a clutch of executives from the systems integrators who control 80 per cent of the UK's £16-24bn public sector IT industry, sat them before a room full of open source advocates, and asked them to explain why the computer industry had become so stagnant under their watch. Why for example, asked Rashid, had proprietary Microsoft technologies become entrenched in government systems? The audience seemed surer of the answer than the panel of executives. The problem was proprietary Microsoft software. Rashid agreed.
Chris Kenyon, vice president of global OEM sales at Linux publisher Canonical, said some technologies had such a malignant effect they should be "banned" from government systems. "Some software components are so fundamentally viral in the way they get used that the government may want to [reconsider], given that there's convicted monopolist behind a couple of them," said Kenyon. Rashid had wanted to know why the "vast majority" of government websites were delivered using Microsoft's Internet Information Services Web Server (IIS). Before long the meeting was considering how a phalanx of Microsoft internet technologies, including its Internet Explorer (IE) Browser and ActiveX system for distributing software applications, reinforced one another to the detriment of competing technologies.
Kenyon referred to his sales conversations with the IT chiefs of large organisations: "If they are predominantly on IE, you can guarantee that they have built ActiveX requirements in, and will have used IIS," he said. He went on: "But...IIS encourages the use of ActiveX. You are automatically encouraging people to use IE, automatically locking them into Windows laptops."
[bookmark: _GoBack]Was IIS "too dangerous and viral" to permit at all, he asked. "There are a few key elements of software stacks globally that if you choose proprietary software, you are setting a dreadful precedent," he said. 
"Outlook and exchange!", someone shouted from the audience.
Kenyon, said these technologies "may be just so fundamentally viral" that their continued use prevented the government fulfilling its open source policy.
Approached after the meeting, Microsoft refused to comment. The open source community would say Microsoft was a virus, wouldn't it? Kenyon sits on the board of Canonical, Microsoft's arch rival. But this was not all.
"I have to agree with what you are saying," replied the government lead architect.
"We pay through the nose with when we get stuck with applications that are ActiveX-specific or browser-specific, which then in turn is desktop specific," said Rashid.
It was, he stated, a question of open interoperability standards, or not as the case may be. He derided the use of "secret codes", meaning the proprietary standards by which it was implied Microsoft systems interoperate - to the exclusion of competitors unless those competitors conceded to build their systems on Microsoft's terms.
The meeting proceeded on the assumption that most public sector procurement officers had not even heard of Apache, an open source alternative to IIS, let alone considered that it might be preferable. The procurement system was much to blame. The public sector was awash with Microsoft and Oracle consultants. Procurement officers didn't know anything about technology, they just did what they were told.
The government was doing a host of things to address it. Some might even discourage government procurement officers from installing IIS in a zombie-like fashion. They include ways of promoting open source software. They include a mandate for open standards "where possible". They have not yet extended to hazard warnings for unhealthy proprietary systems, let alone a ban. Rashid is hosting another meeting of the BCS Open Source Specialist Group this evening.
(2) Prime Minister puts weight behind open source software push   By Mark Ballard on February 25, 2011 6:00 AM  
The Prime Minister's office has put its weight behind a drive to make the government's open source policy overcome the obstacles that have seen it flounder for the last two years. Word of Prime Minister Cameron's intervention came as the Cabinet Office unveiled a raft of measures to designed to fulfil the coalition government's policy commitment to "create a level playing field for open source". The Cabinet Office is working on an open source reference stack, a software assessment model, a CIO training programme and an system to survey open source use in government and finger those departments who don't do enough.
"Number 10 are pushing this," Tariq Rashid, lead architect of the Home Office Technology and Solutions Assurance Team, told Computer Weekly.
Rashid, who was helping the Cabinet Office unearth the reasons why systems integrators have ignored the government's open source policy, said there had been more pressure from Number 10 over open source than there had been from the Cabinet Office, which was responsible for the policy.
The Cabinet Office told systems integrators the Prime Minister was pushing the open source policy when it assembled them for a telling off on Monday, said Mark Taylor, CEO of Sirius Corporation, an open source supplier who attended the meeting.
<<< Read the presentation to the Cabinet Office's first Open Source Integrator Forum <<<
The first meeting of the government's Open Source Integrator Forum was a dressing down in which the big 12 systems integrators, who supply 80 per cent of all government IT, were told firmly that they were preventing the government from carrying out its policy and had better change their ways.

Reform
The Cabinet Office this week trailed a series of programmes designed to break the open source deadlock. First among them was a promise to create an open source reference stack: a certified list of software that when put together could create an assuredly functional system. A meeting of the British Computer Society heard on Tuesday night how the government relied on reference stacks produced by the leading software vendors in preference of their own applications and those produced by their strategic allies. The practice excluded competitors and left procurement professionals across government ignorant of alternatives even when they were better and cheaper.
>>> Read the government's draft list of approved open source software >>>
The Cabinet Office was also working on a draft software assessment model after losing patience with systems integrators whose own assessments typically failed to approve open source alternatives to software produced by the dominant corporations. Rashid told integrators about the plan on Tuesday: "In my experience, when we've spoken to some of the integrators there's been a reluctance to work with some open source software that this department's wanted to work with. Systems integrators say the software isn't suitable."

"Quite often, the refrain from the integrators is that the software is not appropriate, not mature enough and not suitable based on their internal assessment approach." One way we can try and help that is if the Cabinet Office starts producing an assessment model to separate good software from bad software, looking at things like support, how established is it, is there good governance around development, these sorts of things. That would enable customers to say, 'We want to use WordPress and according to this model it's not going to fail'".
<<< Read the government's draft Open Source Assessment model <<<

Rashid said the Cabinet Office was also planning to put departmental IT heads through an education programme after discovering they "aren't as up to scratch in open source technologies". The education programme may extend to those people overseeing procurement reform under the Cabinet Office's IT Strategy review. "We have people looking at it, but they are not really experienced in setting out procurement paths to open source," said Rashid.
He asked the open source community to contribute to the Cabinet Office's draft policy documents. (See Read Me).
Cabinet Office was also formulating a means of checking to see if departments were implementing the open source policy, and giving growing consideration to open source software. This would be something short of an audit, said Rashid, but the Cabinet Office would use it to finger departments that were not stepping up. Other elements of the initiative include an Open Source Advisory panel, being led by campaign group Open Forum Europe. This is intended to act as a counterweight to the Open Source Integrator Forum, populated by the systems integrators believed to be blocking government policy. A cross-government Open Source Implementation Group will have its first meeting in two weeks. Computer Weekly understands the open source policy was put on the shelf last year when the Cabinet Office declared its IT contracts moratorium and required every hand to go through proposed procurements with a cost-cutting comb. Qumar Yunus, employed to lead the open source policy, was put straight on the moratorium instead. He came off it only in recent weeks. A spokesman for Number 10 avoided answering questions about the Prime Minister putting his weight behind the open source policy.
(3) End IT dinosaurs' reign of terror, MPs told
By Mark Ballard on February 22, 2011 12:47 PM | 
Public sector IT was depicted as a scene of prehistoric horror in evidence submitted to the Public Administration Select Committee last week.
300-pages of testimony described how a crass procurement regime and stunted technology has created an environment favourable to out-sized IT companies that dominate the rest of the industry. If the evidence before the Committee is anything to go by, everyone's unhappy but the dinosaurs. As reported by the National Audit Office in another report last week, just 18 IT suppliers command 80 per cent of all government IT contracts. These great, lumbering systems integrators (SIs) may be in for a shock on the scale of a mile-wide meteor. The G-Cloud may pack a wallop. But the government is wavering on its promise to end the £100m+ IT contracts that sustain the IT ecosystem.
Nevertheless, the environment has changed. The PASC evidence comprised a consensus (among all bar the dinosaurs) around the necessity of procurement reform and open standards of interoperability. These changes promise to nurture the current surge of hi-tech SMEs, just as environmental changes at the end of the Cretaceous period of earth's history led to a proliferation of flowering plants that fed the insects that fed the rise of the mammals.
SMEs may be similarly fluffy, but they have evolved a good set of teeth and will eat your babies if you don't watch them closely.

Cold-blooded
The Cretaceous period is reported in the PASC evidence, and is often said, to have begun in the late 1980s when the last Conservative government (Libdem's absented) started winding down the now beloved Central Computer and Telecommunications Agency (CCTA), the public agency that is said to have kept private IT suppliers in line. What is universally described now as the government's inability to behave as an "intelligent customer" is said to stem from a trend established then: for government to give contractors the job of telling it what it needs to buy from them. This led to the situation exemplified by the National Programme for NHS IT and raised repeatedly in the PASC evidence, where the government must therefore also trust what has now become an oligopoly of SIs to sub-contract on its behalf.
They were asked to sub-contract to other tech firms in the public interest, when their first concern was for their own shareholders and executive pensions. This was a product of the naive, New Labour vision of public-private partnership, the precursor to government's Big Society wheeze.
Just about everyone is exasperated with the pattern established under the National Programme for IT, where prime contractors were given the power to hire and fire SMEs vying for government business - or to cut everyone else out and do the work themselves, if they so preferred, which they did.
Ravenous
They call it the bums on seats rule: a large SI will sooner stick another over-paid consultant on the job than let an SME disrupt its business model with some new technology that does away with the need for over-paid consultants.
That's more or less what Malcolm Harbour, chairman of the Conservative Technology Association, told the PASC submission, though he expressed no concern about pay inequality or executive pensions. Stifled innovation is the terror in this tale: warm-blooded SMEs huddling in caves for shelter, only venturing out to steal eggs and pick insects off dinosaur hides.
David Chassels, CEO of software SME Procession plc, and a former executive with venture fund 3i, relayed for the Committee inquiry a rare public account of how he went cap in hand to Capita for a share of some public business and was thrown out by his ear. Other SME's will tell you similar stories, but they are scared of naming and shaming in case they get singled out for retribution by the all-powerful SI's. This unsavoury environment has been sustained by the UK's "gold-plated" interpretation of EU procurement rules said testimony after testimony submitted to the PASC. The procurement regime is complex and inefficient, they said. It's therefore so expensive that only large firms can afford to take part, and is terrible way of doing anything well but fulfilling obligations set by the procurement rules. The Office of Government Commerce had made matters worse by relying so heavily on Framework Agreements - backroom deals done to squeeze savings out of large suppliers by consolidating their government contracts.

Thick-skinned
Protecting it all, like the jungle crater round the land that time forgot, are the proprietary software standards that made it difficult for anyone to get in or out of these multi-billion pound IT contracts. A lot of people are very peeved about this. The dinosaurs, it is said, build systems with which no-one else can interoperate so no-one else can create more innovative ways of doing things.
But the world has moved on, as described clearly in the PASC evidence. Interoperable systems and open standards are the order of the day.
The government hasn't quite moved on, though it’s been talking the talk for a while. No less than the British Computer Society was reduced to asking in its PASC evidence to be consulted before the government concludes its now concluding policy deliberations on an inclusive IT ecosystem.

Westminster Council said the government's long been better at talking the talk than walking the walk on standards. Similarly, the CCTA was trying to get software metrics established in 1990. That's 20 years for anyone too old not to have noticed. Metrics have been recommended by many a major report since. But nothing has been done, perhaps because government IT is in hock to a handful of large suppliers who have no interest in having their gluttonous bellies exposed.



The idea wot time forgot
"Software suppliers all measure their own performance and make healthy profits whilst the taxpayer suffers all the cost overruns and delays," said Charles Symons a consultant with Common Software Measurement International Consortium. "But it is not in the suppliers' interests to educate their customers on how to manage them properly," he said. The Australian State government of Victoria managed it, and apparently did very well. Other revolutionary remedies were suggestion to the PASC, and none of them were far removed from government policy: prohibit commercial in confidence, make the sub-contracting supply chain totally transparent, publish procurement costs and performance metrics, break up large IT contracts, insist that all government software is open source and replace the common waterfall software development model with iterative, agile development methods. In short, Alex Stobart of Enterprising Scotland Limited told the committee: less competition, more collaboration. That won't favour the dinosaurs, who have done well out of procurement laws imposed with strict adherence to the principles of competition. But what will follow, if the evolutionary metaphor stands, will be a period of adaptive radiation, when the innovators flourish. 
(4) Parliament wants to dump Microsoft Silverlight
By Mark Ballard on February 16, 2011 5:42 PM   
Saying you can only watch Parliamentary debates on the internet if you have a computer compatible with Microsoft is like saying you can only enter the House of Lords if you shop on Savile Row. The Parliamentary Information Communication and Technology Office (PICT) has therefore stalled its rollout of Silverlight, Microsoft's latest multimedia technology, while it considers if there is a better way. PICT's reports on the matter, which we are publishing here today, reveal why PICT is reviewing its relationship with Microsoft. It is seeking to increase public participation in the democratic process, and break the limitations that proprietary software and broadcast licences place on Parliament's use of its own recordings. The strategy is described in the Feasibility Study for PICT's BroadCast Improvement Plan, published internally last year.

<<< Read the Parliamentary Information Communication and Technology Office's Broadcast Improvement Plan <<<
PICT faces the mother of all standards dilemmas. It's Feasibility Study expresses a preference for digital video standards that don't lock it into a single vendor's technology.But there may be no viable alternative. The digital video landscape has been perverted by years of domination by proprietary software vendors. Industry-wide efforts to establish an open standard have increased a pace, but may not be resolved by PICT's self-imposed deadline of summer 2011.
Parliament is a thoroughbred Microsoft House. The Parliamentary Broadcast Unit delivers its recordings in a Microsoft format. PICT delivers them over the internet using Microsoft software. TwoFour Group, which builds PICT's media systems, is a Microsoft House. British voters can best view parliamentary proceedings if they have Microsoft software on their computers. TwoFour told Parliament to upgrade to Microsoft, says the Feasibility Study. Parliament started preparing to do so. It started working with TwoFour on a pilot Silverlight media player called Karaoke, as described in another report Computer Weekly is publishing today, PICT's Final Options and Recommendations for Broadcast Improvement Plan.
>>> Read PICT's Final Options and Recommendations for the Broadcast Improvement Plan >>>
But PICT put the Karaoke pilot on hold while it considers its options. The Broadcast Improvement Plan had raised the prospect that being locked into Microsoft might be a disability. This is a classic example of the way in which proprietary standards lock customers in. Parliament has been using Microsoft Windows Media Software. Microsoft is switching to a new platform called Silverlight. It has to bring all its customers along. Microsoft suppliers like TwoFour chivvy them along. Customers like Parliament decide its not in their interest. But they have little choice. PICT's Feasibility Study considered that Silverlight fell short as a proprietary standard because its user base was too small. That was on top of the fact that it had the proprietary features inherent Windows Media, its predecessor, that PICT considered a distinct disadvantage. But without a viable alternative, even Parliament may not find reason enough to abandon the costs it has sunk into Microsoft's proprietary technology. The wild card is the democratic interest. What is lost by building the gateways to Parliament with technologies that place limitations on who can pass?
Text from MSc Applied computing 
When dealing with quantitative data we are trying to select one item from many based upon the numerical values of their attributes. For instance, when buying a car we may consider price, fuel consumption, engine size, number of passengers. We need to be able to present this data and allow it to be rearranged in a manner that makes the decision task easier. The complexity of a display is generally dependent upon the number of attributes (variables) involved. This is the dimensionality of the problem. If we have only one attribute (such as price) then we are dealing with univariate data and the problem is relatively straightforward. If we add a second attribute (such as fuel consumption) then we are dealing with bivariate data and the problem is a little more difficult. Three attributes – trivariate data – leads to even more difficulty in display, and anything more than that – hypervariate data – is a very difficult task indeed.
We will consider, in turn, univariate, bivariate, trivariate and hypervariate data and how we can display it. Suppose we have a list of cars that are characterised by price. This is an example of a collection of univariate data. We could present this data as a table or, more effectively, as a plot of points against some scale. Which we choose may depend on how much space is available. If we can control one variable and therefore group the data then we can create a display of multiple boxplots. This makes it easy to make comparisons of aggregate measures between groups. This is beginning to look a bit like a histogram…

What is visualisation?
1Terminology is a problem in many fields of study. Familiar terms are often used very loosely, even though important concepts are being addressed. Does it matter? Yes, it does, because many useful insights can occur if we know precisely what we're talking about. 'Visualisation7 is a case in point. Is it something a computer does, as implied by a great many texts, or an activity carried out by a human being? Let's reach for one or two dictionaries. visualise: (vb) to form        a  mental image or vision of. . .visualize: (vb) to imagine or remember as if actually seeing. Immediately we realize that visualisation is an activity which a human being engages in, and that it is a cognitive activity (Ware, 2000; MacEachren, 1995): in other words, it goes on in the mind. Indeed, it results in something rather ephemeral (which we later call a mental model or internal model), something that cannot be printed out on paper or viewed through a microscope. The result is, as we say, internal to the human being. The potential value of visualisation - that of gaining insight and understanding - follows from these definitions but so also, in view of the cognitive nature of visualisation does the difficulty of its study. 
Intentionally, no mention has yet been made of the computer, of which the above definitions are independent (Spence, 1996). Indeed, they will remain so, though we shall certainly investigate how the computer can facilitate the visualisation process with what we shall call visualisation tools. 

Information visualisation
There are many situations in which data is available, sometimes in very large quantities, and where some human insight into that data is required. Two simple examples will suffice for the moment. One is associated with the familiar London Underground railway map (Figure 1.1).Sight of the map results in the viewer forming in his or her mind some understanding - though not a completely memorized image - of the underground railway routes and their regular and interchange stations. Typically, attention will focus on the planned journey, and hence on the intended departure and destination stations and a viable route between them. The route may well be memorized by the colour and the direction of the line(s) involved and any interchange station, or it may be memorized ver- bally as 'east on the blue line then west on the red line7. In this way a relevant portion of the underground system has been visualized and the resulting internal model - whatever its form - can be accessed during the journey to ensure arrival at the correct destination. 

Sometimes we refer to the internal model as a cognitive map to distinguish it from the map of Figure 1.1 which is real in the sense of being an object pasted to the wall of the underground station. As Tversky (1993) points out, as mental constructs available to mental inspection, cognitive maps are presumed to be like real maps available to real inspection. With the underground map the task facilitated by visualisation is that of planning a journey. In a simple - but true - sense the printed underground map is a visualisation tool. The second example, also supportive of visualisation, is somewhat different in its aim. Its purpose is to elicit, from the viewer, a response of the form 'Ah HA' (the 'HA' being emphasized, prolonged and probably of higher pitch!), indicating that sudden insight has been obtained into some effect, insight that might well lead to significantly enhanced understanding or a new idea. 

The concept is illustrated in Figure 1.2, the origin of which is almost 200 years old but redrawn here for clarity. Sir Edward Playfair, its author, wished to stress that, of the four great empires of his day, the British Empire was far too heavily taxed (Biderman, 1990). The left-hand uprights are proportional to gross national product and the right-hand uprights to tax income, so it is the slope of the connecting lines that draws attention to the point that Playfair was trying to make. 

Scientific visualisation
There is a related, and somewhat overlapping field called 'scientific visualisation' in which what is seen primarily relates to, and represents visually (usually in simulated 3D) a physical 'thing' such as a mountain range over which clouds are flowing or a girder in which the stress is of interest. Notwithstanding the fact that many of the techniques we discuss can usefully be applied in these situations, the need to display the physical 'thing' is not so important - and is often entirely irrelevant - in information visualisation.  In  this book we are more concerned with abstract concepts such as price, stress, baseball scores, currency fluctuations and  'nearness  to optimum'  which, while undoubtedly associated  with real physical things, are far more important than the view of those things. A currency trader knows perfectly well what a dollar bill looks like, but does not need to see its image (unless used for encoding purposes - see  Chapter  4)  while  trading.  Similarly, a study of baseball statistics  (see Chapter 2) does not require an image of a baseball, whereas flow in a pipe is usually best displayed in the immediate context of  the pipe itself. This book does not address the subject of scientific  visualisation, though many of  the techniques discussed are relevant to it. 

Data and information
Broadly speaking, we are concerned in this book with situations in which a body of data is available and a human being wishes to gain insight into that data: in other words, they wish to be informed by that data. It is important to make a clear distinction between data and information. The 'information explosion' so widely discussed is actually a data explosion: it is the derivation of information (or understanding, or insight) from the data that is difficult, and which we attempt to facilitate by means of visualisation tools.


1.4.1    Data types

The data we wish to visualize can be as disparate as the details of houses in the files of an estate agent, a huge collection of data amassed by a supermarket, the network of stations on the Paris Metro and the multitude of complex relation- ships between the currents and voltages within a hi-fi. Usually, though not always, insight and knowledge are required because there is a task to be per- formed: buying a house, planning what brand of grapes to advertise as a special offer, getting to the Opera station, or designing a high-quality hi-fi. The data will not always be numerical, though much of it is. It can be ordinal, as with things that are naturally ordered (such as the days of the week), or categorical, such as the names of animals where there is no order.

1.5 Examples

We begin by examining six examples of visualisation, four from the nineteenth century, one from the early twentieth century and one of recent origin. In each case we briefly reflect upon the issues raised and, in apparent contradiction to an earlier exhortation, begin to use, without formal definition, some of the terminology that will become commonplace later in the book.

I .5. I   Taxation

The first example has already been introduced (Figure 1.2) and was created as long ago as 1801 by Sir Edward Playfair. Here we have four objects, each with two attributes (gross national product and tax income), and the presentation is chosen to make one statement, It is the slope associated with the British Empire that stands out as the 'odd one out' and thereby makes the point for Playfair. Many questions emerge. Is slope the best way of drawing attention to something that is different? How could Sir Edward have handled more attributes such as population and the sources of income? Would colour offer a good encoding mechanism?


1.5.2    Napoleon

Monsieur Minard, Napoleon's mapmaker, produced an illustration (Figure 1.4) of the famous march to, and retreat from, Moscow by Napoleon's army. The thick- ness of the brown line is proportional to the number of soldiers at any one location during the advance, and black similarly encodes the retreat. The toll on life is immediately obvious: of the 422,000 soldiers who started out, only 10,000 returned. The loss of life which occurred during the crossing of the Berezina river during the retreat (when many soldiers fell through the ice) is particularly striking. A contributory factor overall was the weather conditions which can be imagined from the temperature plot at the bottom of the illustration. Hardly, you may reflect, a good recruitment poster! Minard's design triggers further questions. Why use the colours we see in Figure 1.4? 

Were they the only colours available? How does one strike a balance between simplicity and complexity - could additional interesting information have been included? Are there any locations where more detail might have been beneficial? If so, how could it have been included? Could temperature have been encoded differently? Anticipating later chapters, how could the illustration usefully be made interactive? Could Tchaikovsky's 1812 overture be effectively combined with the map?

1.5.3 Nightingale's roses

Florence Nightingale was the heroic nurse who went out to the front-line British Army hospitals in the Crimea in the mid-1850s, to tend the wounded and the sick (the latter were by far the majority). What is not widely known is that, as a result of her observations of the appalling conditions in those hospitals (and too graphic to repeat here), she persuaded a Sanitary Commission to undertake improvements and, furthermore, wrote a report (Nightingale, 1858)3 to the British Government describing the unsatisfactory conditions and how they were improved. The improvements she achieved are strikingly displayed in a rose-shaped diagram (Figure 1.5), which not only shows the number of deaths, month by month, in the British Army hospitals in the Crimea but also, to provide a basis of comparison (the dotted line), the number of deaths in Army hospitals in Manchester, England, during the same months. Each segment, whose subtended angle corresponds to elapsed time, has an area proportional to the number of deaths during that period. The effect of the new regime, begun in March 1855 ('Commencement of Sanitary Improvements' in Figure 1.5) is clearly displayed. 

Computation
Although no computers were involved in any of the above examples (Spence, 1996), the simplicity of the illustrations nevertheless allows us to identify significant issues associated with information visualisation, issues which are all the more pertinent when the power of the computer is available. The issues are many, and in most cases identify a chapter in which they are addressed in some detail. 

1.6 Selection
From all the data available, each author selected that which was thought to be relevant to an envisaged task. A single message from Playfair, an historical record from Minard, a diagnostic tool from John Snow, and so on. What do we need to know about selection? Can it take place automatically? Is it useful' sometimes to suppress information? Is selection very fundamental to informa tion visualisation? Some answers are provided in Chapter 2.

1.6.1 Representation
The author of a visualisation tool must represent abstract things in some way. Playfair used contrasting slopes, Minard used colors, Nightingale invented 'roses' and Beck used colour and connectivity. Many other methods of encoding are possible, but which are useful? Can they be combined? What happens if an
object has twenty attributes rather than two? Some answers are provided in Chapters 3 and 4, and by many examples throughout the text.



1.6.3    Presentation
Each author had to 'lay out' their data in some way. Harry Beck distorted the geography of the underground transportation network to make effective use of   space and make the result more memorable, and Playfair lined up his empires so that the differences in slope were obvious. Often, we find we have more data than can easily be displayed at once in the limited area of the screen, especially with the emergence of Personal Digital Assistants and other hand-held devices such as mobile telephones. What can we do about this presentation problem? Some answers are provided in Chapter 7.

1.6.4 Scale and dimensionality 
The illustrative examples examined so far involved very little data, whereas in many realistic situations in commerce and industry the volume of data into which insight is desirable can be huge. We must therefore be aware of ways in which scale influences the way in which visualisation tools are designed. Chapters 5 and 7, in particular, address this issue. We must also consider the dimensionality of displayed data: how many features can be incorporated? Playfair considered two (national product and tax), and Minard more (location, temperature, size of army, direction, etc.): what techniques are available for handling high dimensionality?

Rearrangement, interaction and exploration 
For someone viewing the examples presented in this chapter, the opportunity to explore the underlying data is either non-existent or rather limited, partly due to the relatively small amount of data involved and partly because there is no means of rearranging the data to provide a new and possibly much more valuable view of it. The ability to explore data by rearranging it interactively is so valuable that a great deal of effort has been invested in the invention and implementation of interactive visualisation tools that harness this potential, as Chapters 2 and 5 in particular will emphasize.

Externalization
When introducing the concept of visualisation we referred to the creation of an internal model or 'image' in the mind of the user. What the user actually sees, nowadays usually on a computer display, is called the externalization of the data. Clearly, the way in which data is externalized - usually by visual presentation (Tufte, 1983) is crucial to the success with which visualisation is achieved, a fact particularly emphasized in Chapter 4 but continuously underlined throughout the book.

Mental models
It has been pointed out that visualisation is an essentially human activity, albeit supported most effectively by the computer, and we have referred to the internal model which the act of visualisation creates within the mind of the viewer. If we can understand how this happens we are well placed to design visualisation tools. Unfortunately our understanding is very limited, but in Chapter 6 we pre- sent a framework, broadly based upon models in human memory, that offers a useful tool for organized thought about information visualisation.

Invention, experience and skill
All the visualisation tools discussed in this book had to be invented or designed: they were not generated automatically. Nothing much has changed in this respect, and this is not surprising in view of the complexity and unpredictability of typical tasks, the fast changing 'palette' of interaction techniques available to the designer, and our lack of understanding of human-computer interaction in general. As Donald Norman remarked not too long ago, 'our lack of knowledge about Human Computer Interaction is appalling'. Nevertheless, inventions are usually followed by attempts to provide theoretical underpinnings which lead to a deeper understanding and pointers to possible future developments, and some of these underpinnings are presented in this book. But in the great majority of situations the design of a new visualisation tool is a craft activity, the success of which depends upon the designer's understanding of the task for which the tool is intended, as well as the designer's possession of many and varied skills ranging from visual design to algorithm design.

In the pre-computer age (Figure 1.10) the author of an image had to perform selection, representation and presentation according to his or her understanding of the task to be performed or the message to be conveyed: author and viewer were two different people. Now, with the availability of powerful computers (Figure 1.11), interactive control by a user - who is thereby to some extent the author of externalizations - can influence all these activities within a freedom defined by the architect of the visualisation tool. It is the architect who has to 

Distributed.Web.Apps
1 – Module Introduction

· In this module, you will learn about the core network services:
· DNS
· DHCP
· Active Directory
· Failover clustering
· Hypervisors

· This will be a very practical, hands-on module.
· Being taught through System Center Virtual Machine Manager; Microsoft’s cloud technology on top of Hyper-V.
· Very close to SOAC’s mission-critical hardware; not something to mess around with.
· You’ll learn some of the skills currently most sought by employers in an emergent field.  “Cloud” is a buzzword, seemingly here to stay.

· In this module we’ll cover the full-stack provisioning of a corporate network, including:
· IP addressing and routing
· ARP
· Packet filtering
· DHCP
· DNS
· Active Directory
· Clustering strategies



Hypervisors, a (very) brief introduction
What is virtualisation?
· The process of accessing and using virtual computer hardware.
· Essentially allows you to use multiple operating systems on the same physical computer.
· Every “virtual machine” may get only a small portion of the computer’s actual physical hardware.
· An emergent, growing field.
· Cloud computing hugely relies on virtualisation.
· An area in which there are many jobs.
· A complex field in its own right.
Why virtualise?
· Virtualised hardware allows multiple users a “slice” of the physical hardware of a computer.
· Cannot interact with each other’s virtual machines.
· May run many services or applications on a single virtual machine.
· Servers are expensive, even at the low end.
· Most companies will not use hardware to even a fraction of its potential capacity.
· Why buy two servers (for failover) when you can rent the small portion of a server you actually need for a fraction of the price?
Hypervisors
· There are two approaches to virtualisation; type 1 and type 2.
· If you’ve ever used a virtual machine before, there’s a very high chance it’s a type 2 hypervisor.  Examples include:
· Oracle VirtualBox
· Parallels (Mac)
· VMWare fusion
· Solaris Zones
· This is essentially an operating system inside an operating system.

Type 2 hypervisors
· Relatively easy to use – not beyond the capabilities of less technical users.
· Allow the client operating system to run on “bare metal”.
· Client operating systems run relatively poorly.
· Have to navigate both the type 2 hypervisor and the client OS to get access to the physical hardware.
· Generally used by users who want to use two or more operating systems simultaneously, but do not need good performance from the non-client OSes.
Not used for cloud computing.

Type 1 hypervisor

· Much more difficult to use.  Far more advanced in the technology required.
· Virtual machines run far, far better than through type 2 hypervisors as they’re much closer to bare metal.
· Virtual machines get the same access to bare metal – there’s no “native” OS.
· Used for cloud implementations. 

Worksheets
B.Sc. Level 5 WorkSheet 1: 
Facilitating a Virtualised Remote Network Infrastructure utilising Type 1 Hypervisor software, and the RRAS (Routing and Remote Access Services).

Group Name:  
Date:             
Author(s):	

Complete the following tasks:
	Task 1:  Verifying No Connection

	VERY IMPORTANT: 
You should provide screen shots and written narrative/observations where appropriate to record completion of these tasks.

You should already have setup, as a pre-requisite, a suitable environment consisting of:
· Installation of virtual machines in a type 1 hypervisor environment
· Creation of 2 Virtual servers, each with 3 network interfaces, a suitably renamed Backbone Connection and a LAN Switch connection.
· Creation of a Windows 7 client with 3 network interfaces, a suitably renamed Backbone Connection and a LAN Switch connection.
· Appropriate TCP/IP configuration for each of the 3 adapters in the two servers (e.g. 192.168.1, 192.168.10 and 192.168.11 networks)
· Creation of suitable admin level user accounts

Note: The next activity is to disable the Network Interface on the Windows 7 client in the 10 and 11 networks.  The only way for these computers to connect to the Backbone network (to access other subnets for example) is utilising each of the networks as a Router. This will be the context in each of our subnets.
192.168.0.1
192.168.0.3

Cardiff
Lab-01-01


192.168.11.1

192.168.11.2

Swansea



[Complete this task on the Windows 7 client] 

· Log onto the server
· Right click the 0 network connection – then click Properties, click the TCP/IP protocol and click Properties.
· Select Use the Following IP Address. In the Default Gateway box type the IP Address of the 0 network connection of the Cardiff Server in the network.   

[Complete this task from Swansea] 

· Set the default gateway of the 11 network to the IP address of the 11 network IP Address of the Cardiff server.
· Use the ping command to attempt to connect to the IP Address of the 11 network IP Address of the Cardiff server.  
· Use ping to attempt to connect to the IP address of the 0 network IP Address of the Windows 7 client.  You should not get any success at this stage.


	Task 2: Enabling the Routing and Remote Access Service on a Server:

	[Complete this task from the Cardiff server] 

· Logon to the machine
· From the Server Manager dashboard choose Add Roles and Features
· Choose the Network Policy and Access Services
· Click Next at following page
· Check on Remote Access role. 
· When configuring Remote Access, select “Routing”.
· Choose Next/Install.
· Upon completion of the install, choose Start Admin Tools – RRAS (Routing and Remote Access service.
· In the left hand side of the console window right click on your server and choose Configure and Enable Routing and Remote Access.
· Choose next
· Choose Custom Configuration
· Select the LAN Routing option, choose Next
· Click Finish.
· The service should be started (choose Yes if asked by the dialog window).

[Complete this task from the Windows 7 client] 

Verify Routing to different computers: 

· Use ping to attempt to connect to the 11 network IP address of the Swansea server.
· Now try the Internet connection of the other server.
· Finally try to connect to and from the hosts in both of the LAN subnets (e.g. 192.168.0 and 192.168.11) 
· You may find that the pings fail

This is because we do not yet know the routes to these other sub-networks.  To accomplish this we need to either statically define these routes, or use dynamic routing via a Routing Protocol.


	Task 3: Add Routing Protocols on the Server and Add Two Routing Interfaces to the Routing Protocol on the Server.

	[Complete this task from both of the Low Number Servers] 

· Start – All Programs – Administrative Tools – Routing and Remote Access.
· Expand the name of your Server– expand IP V4, right click General and then click New Routing Protocol.
· In the dialog box displayed – choose RIP Version 2 for Internet Protocol, now click Ok.

We will now see how to add two Routable Interfaces to the Routing Protocol that has been enabled as part of TCP/IP suite on our Server 

The Routing Protocol will learn of the various Routes to other Networks (in our case Subnetworks), hopefully enabling us to be able to send packets directly to other machines on other networks.

· Right click on RIP then select New Interface.
· In the New Interface Dialog Box, select the 0 network – choose Ok
· Repeat the process but now add the 11 network as an additional RIP Interface.


For the last part of this task, look back at your notes and the ping Activities earlier. 

You should find that you can now Ping Servers/Clients on other Subnets.


	Task 4:  Learning about Local Area Network Routing

	Question:
· Open up the command prompt, enter the following syntax: route print

             What can you determine from the resulting Routing Table?


	Task 5: Additional Observation Tasks: 
Ensure these tasks are answered in appropriate detail and the sources and source materials are referenced using the IEEE Referencing system.

	
· Identify the benefits of Type 1 Hypervisor software services and briefly evaluate some suitable products. 
· Define the role of Routers in the Network Architecture, what types can be used?
· Identify and discuss the usage of common Routing Protocols, what are the associated benefits of using Routing Protocols?
· Define the role of Routing Tables, what are they.  Breakdown and analyze the information a Routing Table provides us with.
· What is the Subnet Mask, what is the significance of this in the Routing Table?
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