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Introduction

A combination of thoughts that have arisen out of working with lots of teams over the last 7 years who have worked with different kinds of legacy code. Teams tend to try to forget that the “big, smelly” codebase they work with is “all kinds of crazy legacy”.

What is Economics?

It has a bad reputation among developers. “Dismal science” etc.

In actual fact, it’s about people and how they approach decisions (particularly as a group). See Freakonomics (Levitt), Naked Economics (Wheelen), The Undercover Economist (Harford)

So how do people behave in groups?

Freakonomics relates the story of someone who decided to open a bagel service that would deliver to offices with an honesty box. He found that some 90% of the people who took a bagel would pay for it. But there were differences among companies and levels of seniority within the client company, points in the economic cycle etc. The proportion of cheats was greatest in boom times, and in poorly managed companies.

There is no physics of aggregate human behaviour (see The Social Atom). If there were, people would game it / change the rules – they continually modify their behaviour in the light of other people’s behaviour. On the other hand, there is free choice of a sort, but there are also discernible patterns. Not enough to enable reliable prediction though.

Power Law

Many phenomena are distributed on a power-law curve. Income per household is a typical if extreme example – the number of households with millionaire incomes is very small. Through chance, it seems resources always tend to get distributed unevenly. If you have a bit more money, you are more willing to take risks and will use your extra resources to make more money (on average).

Similarly, airport hubs – there are thousands of little airports but only one or two major ones per state.

The distribution of method sizes in a project follows a power-law curve – ideally it would be a normal distribution, but James Noble proved that it isn’t.

People tend to assume even distributions until they read a book like Freakonomics.

Is clean design unnatural?

We tend to assume that there will be uniformity – but classes in a system follow a power law too (a few very bloated ones with lots of small helpers).

Domain Specific Languages, Functional Languages etc. have a lot of appeal at this conference, but deep down we all realise that they can’t be applied in more than a few specialised situations – and the carefully engineered elegance probably wouldn’t last for very long in the real world.

Is the typical project’s messy code inevitable?

The Big Ball of Mud

A classic paper by Brian Foote (www.laputan.org/mud). Code organisation tends to be dictated by expediency more than design. This can’t merely be indicative of a general disregard for architecture. This paper was “scarytrue” and apologetic in tone.

Michael’s approach in his book was to look on it as a more organic phenomenon. Natural forms have a certain beauty – even moulds, if you look close up under a microscope. Someone called Flip has written a book containing a chapter named “The Joy of Legacy Code”.

Consistency / homogeneity makes us feel more comfortable when we have to maintain someone else’s legacy code.

Conway’s Law

“Any piece of software reflects the organisational structure that produced it”. Alternatively, “Software is doomed to mirror the structure of the organisation that produced it”.

Team structure tends very strongly to influence the architecture of the system produced. Michael worked on a small component for a much larger system – in the overall system diagram, his component was shown way off to one side. After a member of his team moved over into the central developer team, the diagram was redesigned to show the component much closer to the middle.

Changing people is far harder than changing software.

Forces that affect software

· Reporting period (particularly in public corporations)

· Competitive environment

· Team churn

· Generational drift

In public corporations, decisions tend to be based on the budget left in the current cycle. Assume you’re CEO of a company that makes animated movies. If you approach the board with the suggestion to open some theme parks, they’ll probably turn you down because you can’t show a ROI in the current cycle. It’s no co-incidence that Disney was privately owned. On the other hand, privately owned companies tend to harbour a lot of “pet projects” that don’t have any obvious ROI.

Competitive milieu influences how the organisation sees the importance of doing software development well. Hyper-competitive companies tend to either value speed over quality or invest a lot in code quality because they realise how important it is.

Michael hates working in situations where teams don’t care about taking pride in their work and doing it well.

Team churn means that people do not end up investing intellectual energy and pride in the code they produce. L Peter Deutsch was able to develop Ghostscript for ten years: how often does that happen today?

Generational drift: new people coming in have different ideas and priorities – so the structure of the code begins to change. Sometimes looking at legacy code is like an archaeological dig!

Overall, the combination of these effects is natural and organic.

Conway’s Law (II)

Conway tells us something about transient ownership of code. Many agile developer teams fall foul of this – they feel that they need to be free to modify any code in the system. It’s hard to do this without incurring “the tragedy of the commons”.

An alternative approach is to build systems from components with dedicated teams owning each one. Are there examples of this? In the open source environment, we do see it – e.g. Linus Torvalds, Richard Stallman, Larry Wall.

We’re fighting entropy all the time. Ownership counteracts this to some extent by preserving a holistic vision of that component’s purpose and architecture.

Hiring the Team

Many projects are Herculean efforts and need lots of people. Seymour Cray said “I like to hire young engineers straight out of graduate school – they don’t know what’s impossible”. A typical career path involves early indoctrination into one company’s way of doing things and then a gradual realisation that there are other ways. So many developers end up working independently or for small companies, where they can feel comfortable. Interesting that only a handful of people at the SPA conference are in their 20s.

Why is agile popular? For many people, the motivation is to work with a good team.

Push for Professionalism

There’s a lot of positive feeling about this – but Romilly pointed out that there is no agreed definition. Michael thinks that it is associated with a sense of duty, rather than fun. His thesis: “Software development is too hard for professionalism – you have to love it”.

He’s seen software written by people with a sense of duty, and it doesn’t compare with software written by people who spend hours of their free time trying to debug problems. (Voice from the audience: just about any profession has this characteristic – you have to love it to do it well, “professionally”. There are also examples of people who love developing software yet still don’t have the skills to do it right).

So what can we do to work with people who do not love it – who just go through the motions?

We can’t make everything all better in software development, but we can establish islands of excellence.

What codebase would you dedicate your working life to?

There are people who tend a piece of software for long periods of time, keeping it alive, like a gardener.

If you can’t dedicate, can you at least tend the path?

Can you ease the path?

Questions

L. Peter Deutsch: classical physics is governed by statistical reasoning, but we have recently discovered that there are chaotic systems where this can’t be applied. Human systems probably fall into this class.

There has also recently been a tremendous shift in the way public corporations are evaluated, leading to “short-termism” in extreme measure.

Another thought: legacy code is any code written by another developer. Perhaps the way to accommodate it is to think of it as a learning opportunity.

Allan Kelly: over time, the organisation can start to reflect the structure of the code. There is a “homomorphic force”.

If Conway’s law is accepted, then architecture is a pointless activity. Architecture is equivalent to team structure.

John Nolan: having spent time looking at self-organising systems, it became clear that everything has an influence on everything else. Organisations can’t really be designed – they emerge based on the constraints placed upon it (consciously or not).

Colin Barker: the impact of reorganisation on IT architecture and vice versa has been quite obvious in BT.

Immo: lots of people are unhappy in their work. How can we work with those who are not particularly invested in their task? Michael: let’s look at the movie industry, for example, where ambitious people get interesting assignments by being good at the last one they did. In software, artefacts persist for a long time.

