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The purpose for this short book is to explain a project management method that is useful in a chaotic environment. The discussion and examples in this book focus on Information Technology (IT). The same problems and same solution also apply in other environments.
This book is divided into five sections. “Problem Definition” is focused on the fact that Information Technology has a difficult time finishing projects on time and within budget. “Possible Causes” explores a few of the typical explanations. “Three Schedules” illustrates three approaches to scheduling a small project. “Un-Scheduled but Managed” describes a tool called Cumulative Flow Diagrams (CFDs) and explains how to use a CFD to deal with the chaos within IT. “Supporting Theory” explains the key theories that undergird this approach. Those underlying theories imply that this approach is useful in a broad range of situations.
Many IT projects fail. This problem was first clearly articulated by Frederick Brooks in the 1960s. Brooks was in charge of the project to create the IBM 360 Operating System. He failed to deliver.
Since then the Standish Group and Gartner Group have reminded us that IT has a problem with projects. Traditionally the failure rate is reported as somewhere between forty and ninety percent. Those failures cost the company money. They damage the reputation of IT. And they demoralize the people in IT.
Personally, I do not like failing. Failing damages my ego. It hurts my sense of worth. It can affect my ability to get more work. And it generally makes for a bad day, month or year, depending on how long it drags on.
The problem is more widespread than we admit. I recently completed two case studies in which I used best practices to manage two IT projects. Both projects eventually delivered adequate results. In both cases the project teams congratulated themselves on delivering complex technology in a difficult environment. When measured objectively, however, both of those projects failed to deliver what was promised. This is a widespread problem in IT. We stumble along and then declare victory when we run out of time. But we fail to assess whether or not we delivered what we promised.
Suppose the state hired a contractor to build a freeway to connect two cities. Meetings are held and the media report on the benefits this new freeway will bring. How well would the project be received if it only went half-way? People would judge it a failure and search for someone to blame. And yet, within IT we do this all the time. We start a project to connect two databases and stop after the easy parts are finished. We build a new web site and only deliver half the results.
The problem within IT is two-fold. As many as fifty-percent of all projects started in IT die before delivering anything. And, out of the fifty-percent that do finish, few actually meet the customers’ expectations. We have become so used to the situation that we do not even see the size of the problem. Brooks became aware of the problem because he contributed to a catastrophic failure. Gartner tries to make us aware of the problem by defining rigid criteria. I only stopped denying the problem after I deliberately set out to measure the results on two typical projects. I focused so intently on best practices while working those projects that I finally realized that we were doing the wrong thing. And no matter how conscientiously we do the wrong thing, we are not going to get the results we want.
Basically, IT projects that do not use project management are doomed to fail.
And IT projects that have the best of the best project management methods are not fairing that much better.
Three common explanations for IT project failure are: 1) technology is complex, 2) IT is undisciplined and 3) IT is unfocused. I propose a fourth explanation - we have the wrong tools. Before delving into the fourth possible cause, we need to examine the other three. I believe we will find grains of truth in each.
Technology is Complex
IT is a young industry. Basic automation, like that implemented in the Jacquard loom, has only been around for about 220 years. True data processing has only been in existence for about 120 years. And software development has only been a profession for about sixty years. When compared to the thousands of years people have been building other things, IT is a very young industry.
What we do with IT is also a challenge. IT is always pushing into new technology. It is not that the old technology could not do the job. I know of companies that continue to use COBOL to connect databases. But IT always chases the latest release of the hottest new tools. The people in IT want that new tool because it looks good on their resume. The company wants the new tool because they fear getting locked into obsolete technology. And thus we have a convenient scapegoat. When IT projects fail, we blame the technology.
In contrast, consider the project to send a human to the moon. That project was kicked off on 25 May 1961 when John. F. Kennedy gave a famous speech. That project successfully delivered results 20 July 1969 when Neil Armstrong and Buzz Aldrin walked on the moon. There is no IT project in existence today that compares to the complexity of the race to the moon. There is no IT project in existence today that has tighter deadlines or greater challenges. The success of the project to send people to the moon shows that complexity and technology can be tamed by applying the right project management techniques. The success rate of human and robotic space flight dwarfs the complexity and success rate of IT projects.
Complex technology, immature technology, cutting-edge deployments and tight deadlines are more common than we might realize. There are plenty of successes in other industries that rely on complex, immature and cutting-edge technology. Complexity is a part of the IT environment. It, alone, does not justify project failure.
IT is Undisciplined
A common stereotype is that IT people are introverts that do not communicate well. Perhaps the nature of the industry is such that people who prefer machines do gravitate into this field.
IT staff are also reported to dislike paperwork. Perhaps the high demand for IT skills leads IT staff to believe they can bend the rules and get away with it.
And yet, other industries employee people with similar traits. Most of the people I know in the construction industry have a callous attitude towards paperwork. My experience is that it is harder to get a cement mason to tell me what he is doing than it is to get an IT technician to talk to a group of 20 customers. Whatever traits earned IT their reputation as rebels seem to be traits shared by people in the other industries. Both construction workers and IT technicians seem about as reluctant to do paperwork. Both groups seem about as reluctant to communicate.
Thus, I think that the assertion that IT workers are undisciplined only tells part of the story. People everywhere seem to have an aversion to status reporting and other tasks they consider a burden. The construction industry found ways to deal with those human characteristics. If failures in IT stem from natural human behaviors, then we need to find ways to accommodate those behaviors.
Project management works in construction even though the workers are disinterested. Project management should work in IT, in spite of the employees’ attitudes.
IT is Unfocused
There were two recent catastrophes that affected my daily routine. There was an electrical fire in the transformer that fed the office where I work. And there was a tanker truck fire on the freeway that I take to get to work. It took one day to get the electricity turned back on. It took several months for the freeway repairs. I watched how people responded to both situations.
When the transformer failed, power was cut off to the office complex. IT staff were told to stop working on projects and deal with the crises. The IT staff for this company stopped their regular activities and focused on finding ways to keep the business operational. Project deadlines for the next couple weeks were thrown into chaos because of this one-day incident.
When the tanker truck caught fire emergency responders got there quickly. They put out the fire, redirected traffic and put up barricades. And then their job was done. Everything that happened after that was handled by separate staff. Engineers assessed the damage. Contracts were created and signed. Construction workers were hired, the repairs were made and the construction workers went off to find other work. Meanwhile, all the maintenance work continued like normal.
The difference between the way IT and the highway department responded is significant. IT stopped all normal activities, and turned regular staff into emergency responders first and then into a construction crew. The end result was a schedule disruption for two weeks. The highway department lost a couple hours in responding to their emergency. Then the highway department split the work so that the regular staff could go back to doing their regular assignments.
IT is proud of their ability to switch between crisis, maintenance and project mode. The highway department makes an effort to avoid mixing operational work with project work. And thus, IT is said to be “unfocused”. And, when measured externally, IT does seem chaotic. Normal operations get dropped to deal with a crisis. Projects get dropped to deal with operations. People fail to respond to a crisis because they are too tied up on something else. It all gets jumbled.
This, however, is only part of the story. Ask an IT programmer to solve a challenging bug and watch the bags form under their eyes as they work day and night trying to find that bug. Give an IT technician the newest release of a video game and watch how much coffee they drink for the next two weeks. The people who work in IT are very good at focusing. If anything, IT staff might be too focused. And thus we can see that IT is not unfocused. Instead, IT is focused intensely one on thing after another. They focus so intensely that deadlines slip by without notice. This is an important characteristic that we need to incorporate into our plans.
Wrong Tools
Have you ever used a screw-driver to hammer in a nail? Have you ever used a book to prop up a wobbly table? Humans are very adaptable. We know how to use tools. We even know how to make tools do jobs that would be better done by another tool. And that is what IT does with traditional project management.
Each of the assertions about IT describes part of the environment that is IT. We will fail if we take these assertions as an excuse for failure. We will succeed when we use these assertions as evidence to help us understand the IT workplace.
Yes, complex technology does make it more difficult to predict results. NASA dealt with that by inventing the three-point estimating technique. Within IT we either need better estimating techniques, or we need to find a way to deal with uncertainty.
Yes, the people that make up IT are reluctant to fill out paperwork and report project status. We need to find a way to solicit relevant information without triggering peoples’ natural aversion to status updates.
Yes, IT does multi-task and frequently focuses on the wrong thing. IT tries to mix maintenance and project work into one shop. Most other industries split maintenance and projects between different staff. We might think that using dedicated project teams would help. But most of the biggest IT failures relied on a dedicated project team. Changing the team is not the solution. What we need is to find a tool that works with IT the way IT is. And IT is chaotic.
The traditional project management tool is the project schedule. The project schedule is a weak tool in IT because the complex technology makes estimating difficult. The project schedule is often inaccurate because people do not give timely updates. The project schedule is often misleading because IT staff multi-task.
Ask a typical IT programmer how long it will take to write a new module. A typical answer is “two weeks”. Why? Give that same assignment to a group of college students and they will get it done in four hours. Bring in a consultant and say this is a test to evaluate their company and that consultant will get it done in two hours. Why then do we get “two week” estimates? We get those estimates because the person doing the work tries to guess how long it will be before they can actually start a task that they know will only take three hours.
I believe that the IT environment makes it difficult to schedule projects. In the next section of this document I will describe three simple project schedules. Then I will compare each schedule to the three assertions we have established about how IT really works.
This section includes three schedules for a small IT project. I suggest we simplify this illustration with the following assumptions.
Keep the project small.
Only use simple dependencies.
Use a dedicated project staff.
Limit the work to three tasks: design, code and test.
As an approximation, allow one day of acceptance testing per module.
I chose 24 simple modules typical of those required to set up a new web store. The modules are: Welcome, Login, Login-new, Login-good, Search, Search-adv, Search-again, Search-results, Item, Item-details, Cart, Cart-options, Ship-To, Ship-How, Payment, Payment-reject, Invoice-prelim, Pay-Now, Invoice-confirm, Invoice-final, Ship-Status, Feedback, Service and ThankYou.
I used a random number generator to assign task durations.
The following schedules will allow us to compare the waterfall method, fast tracking and a variation focused on incremental development.
Waterfall Method
The waterfall method for project management uses phases. We have three tasks: design, code and test. The waterfall method separates those tasks into phases. All of the design must be finished and approved before coding starts. And all of the coding must be finished before testing starts. The waterfall schedule for our small project is shown below.
Task, Name, Days, Start, Finish, Prior, Responsible
1, Waterfall Schedule, 0, 4-Jan, 4-Jan
2, Kickoff, 1, 4-Jan, 4-Jan, 1, Robert
4, Requirements, 55, 5-Jan, 22-Mar
5, Welcome, 7, 5-Jan, 13-Jan, 2, Adam
6, Login, 5, 14-Jan, 20-Jan, 5, Adam
7, Login-new, 11, 21-Jan, 4-Feb, 6, Adam
8, Login-good, 3, 7-Feb, 9-Feb, 7, Adam
9, Search, 9, 10-Feb, 22-Feb, 8, Adam
10, Search-adv, 2, 23-Feb, 24-Feb, 9, Adam
11, Search-again, 5, 25-Feb, 3-Mar, 10, Adam
12, Search-results, 13, 4-Mar, 22-Mar, 11, Adam
13, Item, 2, 5-Jan, 6-Jan, 2, Juliet
14, Item-details, 3, 7-Jan, 11-Jan, 13, Juliet
15, Cart, 5, 12-Jan, 18-Jan, 14, Juliet
16, Cart-options, 5, 19-Jan, 25-Jan, 15, Juliet
17, Ship-To, 7, 26-Jan, 3-Feb, 16, Juliet
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