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The UK has a history of poorly implemented public sector IT projects, even when the projects were designed and built by some of the most prestigious IT companies on the planet. The latest example I have noticed came in a radio interview about a recent review of social services, in which a social worker complained bitterly of the ludicrously excessive time it took to put information into the system for a case review. If you too heard this and you are an IT professional, you, like me, probably gave an inaudible groan. We have been here many times before. Why do these applications always disappoint, and why do they always blame the IT application implementers? It is obvious to everyone in the profession that what did NOT happen was that the programmers learnt all they could about social services and then designed an IT system in monk-like seclusion. They did NOT go to the social services and say “This is my great, wonderful IT application that does everything you will need, and, if it doesn’t, it’s your fault .” No, what happened was that they asked people – probably many, many people – and they implemented what they were asked to implement. Given that they did this, and similarly, given that in most of the other IT disasters, the implementers also did what they were asked, why are the results so disliked? What is going wrong?
In this article I will give two explanations and I will leave it up to you, the reader, to decide which is the more important.

The first explanation is that it is their fault. These disasters are particularly prone to happen in the public sector and I think there are three underlying reasons. One is that public sector organizations are large and often work in the public eye. Application development projects are large, which always in IT makes them more difficult, and any failure is horrible visible. There is nothing much anyone can do about this.

The second reason is that these organizations live in a world of feast or famine. In a well ordered business there should be a continual and relatively stable stream of funding for IT. This lets them plan for the future and, in particular, lets them enhance and grow existing applications. Most of the time in the public sector the finances are squeezed and there is little chance to do anything except basic maintenance. Applications can’t grow organically, and consequently slowly decay, or at least look increasingly out of date. Eventually management realize something must be done and a project for a total replacement is started. The politics of feast and famine are pervasive and are not simply an IT phenomena. Thus, there isn’t enough money for your local school to fix the playground and build a small extension, but there is the money to build a completely new school in a new location. The railways were run down for years, and now are having money poured into them. The military have a mix of the old and the tatty and multi-million pound, techno-guided, big-bangy thingies. The fundamental cause of management by feast or famine is politics; politicians simultaneously want to keep down taxes but they love announcing big new projects.
In IT, management by feast and famine is bad in many, many ways. Management know that when an application is being rewritten, this is their only chance in years to get features into the application. If they miss the boat; the next one won’t be another for years.  Unfortunately the larger an IT project, the more problematic its implementation; we in IT aren’t good at large projects.

How can feast and famine be corrected? Departmental managers need to be able to present alternative futures that show the relative costs and benefits between an evolutionary approach and a burn and rebuild approach. That said, I am not hugely optimistic that the treasury will be listening. 

The third reason is that while IT implementers talk to people, since projects are initiated and paid for by the centre, the IT implementers talk disproportionately to the people at the centre. Unfortunately the staff in the centre are obsessed with monitoring. They justify this by claiming that it is good governance – the tax payer must know how their money is being used. They thus place on the application a requirement to gather lots and lots of information and this annoys the workers, takes a great deal of time, and bloats the application. This, I suspect, is the problem with the social services system and probably at least part of the problem with the national health services systems.

This can be fixed. When a new application development is undertaken, there needs to be a much greater emphasis on testing the design for practicality.

But surely, you ask, how come IT professionals designers develop practical designs outside the public sector, but not inside the public section? Let me tell you a secret – they don’t. They rely entirely on the business management and private sector managers have a different balance between monitoring and cost, so are less likely to burden an application with fact gathering. Besides, there are numerous examples of application development fiascos in the private sector.

But perhaps it’s not the fault of public sector management or any non-IT management. Maybe the fault lies with us, that is, it is the fault of IT professionals. And the nub of the problem is that we are just making it too difficult for the non-IT managers to understand how the proposed IT application will work.
Let us draw an analogy. Imagine you want an extension to your house and the conversation goes something like this.
“Tell me your requirements,” said the builder.
“I want an extension. Knock down the conservatory and extend the kitchen into a much larger room where the conservatory is now.”

“No tell me your requirements and let me work out how it’s done.”

There is then conversation in which the builder slowly extracts the number of rooms and the minimum size for each room. When it is finished the builder says.

“OK. Your house is out of date so you should knock it down and start again. We have this great wooden huts system. For every room you build a wooden hut and we have these great plastic tunnels between them. Then you can have as many rooms as you want and you can grow organically.”
“But there isn’t enough room on my plot of land.”
“That’s fine we can build wooden huts on top of wooden huts.”
Of course this is ridiculous, but isn’t this how IT works? It asks for requirements. It insists the user cannot shape the solution, but actually wants to impose a solution that isn’t driven by the user’s requirements but by the latest technological fix. Also note, wooden huts are great if you want a small room at the bottom of your garden just like IT development is great for small, stand alone projects.
OK, it’s not really how IT works; we’re not quite so insensitive. But in certain points, it is uncomfortably close. We talk about “gathering requirements” and that is what we do. We collect requirements. What we don’t do, is engage the customer in the design. We use techniques like Use Cases that represent the requirements in realms of writing that are hard to digest, even for IT experts. The nearest we get to showing how the application will work is showing the customer a prototype or a partially complete full solution. This is better than nothing, but:

a) The number of people who can see the prototype is limited.

b) Only one aspect of the design is shown, the user interface. It does not show where data is created and where it is used for instance.

c) Customers are usually aware that asking for large changes would put the price up accordingly, so they feel restrained.
What we need is a technique for showing a design in way that is concise, easy to understand and really shows how the application will work. Also it must do so without being involved in the technical detail and without the IT professionals having too much stake in the game.

Naturally, I wouldn’t be writing this paper unless I thought I had a solution. The essential idea is to show a triple view; to show the screens (not the exact look, but a list of data fields, screen actions and screen flow), the data and the user roles (the security view). I have created a tool that generate these diagrams and allow the diagram to display more or less in response to a mouse click, but in truth, you can do the same with PowerPoint, albeit with a lot more effort. To see more about the technique and the tool visit www.weaverbird.org/polyphony.htm.

But drawing diagrams is not all, not by a long shot.

One of the concerns noted earlier is that the people at the coal face, so to speak, aren’t being listened to when the application is developed. The application designers must therefore engage in a representative cross section of the users. But this isn’t enough either. It is all too easy for someone to dominate the discussion or for group thinking to drive the solution in an inappropriate direction.

The answer is that the design must be tested, not by building the application but tested as a design before it is turned into an application. It is not testing as we know it, because it is analysis of the design not analysis of the implementation. But the aim is the same; to identify weaknesses and flaws.

Analysis of the design comes in two forms. One is simply looking for errors and omissions. Is all the needed data created somewhere? Is it possible that a customer could be forgotten? Is it possible that a task is done twice in error? Are you accidentally providing personal data to people who don’t need to know? Often the complexity in an application lies in the situations where something out of the ordinary happens, and an analysis of the design helps pin these cases down. As a side benefit you can make a better estimate of the application’s development time and cost, and you end up making a trade off not to handle every complex situation but go for a cheaper solution.
The other form of design analysis is to look at the practicalities. For instance, if you ask the user to put in twenty pieces of information, how long does it take them to do this? You don’t have to guess, you can measure it. Find a user and ask them to find all the pieces of information and time them. Repeat a statistically significant number of times. There are many other tests. For instance, you can ask how users are going to be allocated security privileges and how security privileges are going to be withdrawn.

When a design is tested, walkthroughs of a design can be much more focused, and if there is a dispute between different groups about what the application should do, you can compare alternatives more dispassionately.

The notion of testing a design is foreign to the IT industry. It is one of the key reasons why software development is more like a craft than an engineering discipline. There is another significant difference between the engineers and software developers. When you ask an engineer to build a bridge he or she will engage you in a discussion about the weight the bridge must hold, the height of the bridge and the natural conditions (bad weather, earthquakes, etc) the bridge must survive. In short, the engineer will help their client set the requirements and will protest if the requirements are unsafe. The client does not have to state explicitly that they want a bridge that won’t fall down. IT software developers however often ask that everything is explicitly stated. It’s high time we in software development started working more like engineers and to do so, we must take responsibility for the integrity of the application design.
So what is the problem with large public sector IT projects? On one side, it is factors like feast and famine investment and a drive by the centre to clog the application down with collecting data. On the other side, it is the IT professional’s refusal to engage clients in the design but instead do a passive requirements gathering exercise. What’s the more important reason? Let us just note that the two reasons reinforce each other; apart they are both good reasons for projects to go bad. Together the combination is lethal.
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