Project Planning & Management Tools
As you progress in your career, you will face more and more complex and difficult challenges. Some of these may be huge - they may involve the coordination of many different people, the completion of many tasks in a precise sequence, and the expenditure of a great deal of time and money. 

 This section explains some of the specific skills you will need to run these projects successfully, helping you to complete them successfully and with minimum wastage of resource.

 

Introduction to Project Management Skills
 

This section discusses some of the specific skills you will need to run projects successfully. It concentrates on two main areas: scheduling skills, including use of Gantt charts and Critical Path Analysis, and overall project planning following the Planning Cycle.

 

The following tools will be discussed:

· Estimating time accurately 

· Time planning for small and medium sized projects - Gantt Charts 

· Time planning for large, complex projects 

· Critical Path Analysis & PERT 

· Effective planning for middle-sized projects - The Planning Cycle 

· Planning Large Projects - Using Planning and Management Methodologies 

By the end of the section you should understand how to plan and schedule small and middle-sized projects. You will know how to complete them on time and on budget. While running a project you will know which jobs are most important, and which deadlines are most important to meet. You will also be able to decide when to take remedial action to bring a project back on course.

 

These skills are perfectly sufficient for running small and medium-sized projects.

 

As projects become larger, however, a pragmatic general management approach can often be overwhelmed by the sheer complexity of the projects being run. Larger projects benefit from formal, methodology-based project and program management. This is a specialism in its own right - appropriate pointers are given in the final part of this section.

Estimating Time Accurately
Accurate time estimation is a skill essential to good project management. It is important to get time estimates right for two main reasons:

1. Time estimates drive the setting of deadlines for delivery of projects, and hence peoples' assessments of your reliability 

2. They often determine the pricing of contracts and hence their profitability.

Usually people vastly underestimate the amount of time needed to implement projects. This is true particularly when they are not familiar with the task to be carried out. They forget to take into account unexpected events or unscheduled high priority work. People also often simply fail to allow for the full complexity involved with a job.

 

This section discusses how to estimate time on small projects. Time estimates are important inputs into the other techniques used to organize and structure medium and large sized projects (Gantt charts and use of Critical Path Analysis). Both of these techniques reduce large projects down into a set of small projects.

 

Fully understanding the problem to solve
The first stage in estimating time accurately is to fully understand what you need to achieve. This involves reviewing the task in detail so that there are no unknowns. Inevitably it is the difficult-to-understand, tricky problems that take the greatest amount of time to solve.

 

The best way to review the job is to list all tasks in full detail. Simple techniques such as Drill-Down are useful for this.

 

Drill Down - Breaking Problems Down Into Manageable Parts
Drill Down is a simple technique for breaking complex problems down into progressively smaller parts.

 

To use the technique, start by writing the problem down on the left-hand side of a large sheet of paper. Next, write down the points that make up the next level of detail on the problem a little to the right of this. These may be factors contributing to the problem, information relating to it, or questions raised by it. This process of breaking the problem down into its component part is called 'drilling down'.

 

For each of these points, repeat the process. Keep on drilling down into points until you fully understand the factors contributing to the problem. If you cannot break them down using the knowledge you have, then carry out whatever research is necessary to understand the point.

 

Drilling into a question helps you to get a much deeper understanding of it. The process helps you to recognise and understand the factors that contribute to it. Drill Down prompts you to link in information that you had not initially associated with a problem. It also shows exactly where you need further information.

Estimating time
You can only start to estimate time accurately when you have a detailed list of all the tasks that you must achieve. When you have this, you can make your best guess at how long each task will take to complete.

 

Ensure that within your estimate you also allow time for project management, detailed project planning, liaison with outside bodies, meetings, quality assurance and any supporting documentation necessary.

 

Also make sure that you have allowed time for:

· Other high urgency tasks to be carried out which will have priority over this one 

· Accidents and emergencies 

· Internal meetings 

· Holidays and sickness in essential staff 

· Contact with other customers, perhaps to arrange the next job 

· Breakdowns in equipment 

· Missed deliveries by suppliers 

· Interruptions 

· Quality control rejections 

· Etc.

These factors may double (or more than double) the length of time needed to complete a project.

 

If the accuracy of time estimates is critical, you may find it effective to develop a systematic approach to including these factors. If possible, base this on past experience.


Key points: 
You can lose a great deal of credibility by underestimating the length of time needed to implement a project. If you underestimate time, not only do you miss deadlines, you also put other project workers under unnecessary stress. Projects will become seriously unprofitable, and other tasks cannot be started.

 

The first step towards making good time estimates is to fully understand the problem to be solved.

 

You can then prepare a detailed list of tasks that must be achieved. This list should include all the administrative tasks and meetings you need to carry out as well as the work itself.

 

Finally, allow time for all the expected and unexpected disruptions and delays to work that will inevitably happen.

Scheduling Simple Projects
Simple projects involve only one or a few people over a short time. Typically, simple projects will have few tasks dependent on other tasks, and will be relatively simple and easy to coordinate. Examples might be coordinating delivery of resources for a workshop session, implementing a small marketing plan, or delivering a simple software enhancement.

 

With simple projects, tools like Gantt Charts and Critical Path Diagrams may overcomplicate project scheduling and communication. Unless project team members are trained in their use, they can often 'blind people with science', leading to poor communication and muddled projects.

 

Appropriate Timetables and Action Plans are often sufficient to coordinate and implement simple projects. These should be explained and negotiated with project staff to improve the plans and get staff understanding, input and buy-in.

Action Plans - Small Scale Planning
An Action Plan is a list of tasks that you have to carry out to achieve an objective. It differs from a To Do List in that it focuses on the achievement of a single goal.

 

Wherever you want to achieve something, draw up an action plan. This allows you to concentrate on the stages of that achievement, and monitor your progress towards it.

 

To draw up an Action Plan, simply list the tasks that you need to carry out to achieve your goal. This is simple, but still very useful!


Key points: 
Simple projects are often best run using simple Timetables and Action Plans. These should be prepared and negotiated with project staff to improve plans and get buy-in.

 

During the project these will contain sufficient control points and deliveries to monitor project progress and take any appropriate remedial action.

Gantt Charts - Planning and scheduling more complex project
Gantt Charts are useful tools for analyzing and planning more complex projects. They:

· Help you to plan out the tasks that need to be completed 

· Give you a basis for scheduling when these tasks will be carries out 

· Allow you to plan the allocation of resources needed to complete the project, and 

· Help you to work out the critical path for a project where you must complete it by a particular date.

When a project is under way, Gantt charts help you to monitor whether the project is on schedule. If it is not, it allows you to pinpoint the remedial action necessary to put it back on schedule.

 

Sequential and parallel activities:
An essential concept behind project planning (and Critical Path Analysis) is that some activities are dependent on other activities being completed first. As a shallow example, it is not a good idea to start building a bridge before you have designed it!

 

These dependent activities need to be completed in a sequence, with each stage being more-or-less completed before the next activity can begin. We can call dependent activities 'sequential'.

 

Other activities are not dependent on completion of any other tasks. These may be done at any time before or after a particular stage is reached. These are nondependent or 'parallel' tasks.

 

Drawing a Gantt Chart

To draw up a Gantt Chart, follow these steps:

 

1. List all activities in the plan
For each task, show the earliest start date, estimated length of time it will take, and whether it is parallel or sequential. If tasks are sequential, show which stages they depend on.

 

You will end up with a task list like the one in figure 1. This example shows the task list for a custom-written computer project. We will use this same example for both this section and the section on Critical Path Analysis and PERT. This will allow you to compare the results of the two approaches.


Figure 1. Gantt Chart Example: Planning a custom-written computer project
NB: The start week shows when resources become available. Whether a task is parallel or sequential depends largely on context.
	Task
	possible start
	Length
	Type
	Dependent
on...

	1. High level analysis
	week 1
	5 days
	sequential
	

	2. Selection of hardware platform
	week 1
	1 day
	sequential
	1

	3. Installation and commissioning of hardware
	week 3
	2 weeks
	parallel
	2

	4. Detailed analysis of core modules
	week 1
	2 weeks
	sequential
	1

	5. Detailed analysis of supporting utilities
	week 1
	2 weeks
	sequential
	4

	6. Programming of core modules
	week 4
	3 weeks
	sequential
	4

	7. Programming of supporting modules
	week 4
	3 weeks
	sequential
	5

	8. Quality assurance of core modules
	week 5
	1 week
	sequential
	6

	9. Quality assurance of supporting modules
	week 5
	1 week
	sequential
	7

	10.Core module training
	week 7
	1 day
	parallel
	6

	11.Development of accounting reporting
	week 6
	1 week
	parallel
	5

	12.Development of management reporting
	week 6
	1 week
	parallel
	5

	13.Development of management analysis
	week 6
	2 weeks
	sequential
	5

	14.Detailed training
	week 7
	1 week
	sequential
	1-13

	15.Documentation
	week 4
	2 weeks
	parallel
	13


 

2. Head up graph paper with the days or weeks through to task completion
 

3. Plot the tasks onto the graph paper
Next draw up a rough draft of the Gantt Chart. Plot each task on the graph paper, showing it starting on the earliest possible date. Draw it as a bar, with the length of the bar being the length of the task. Above the task bars, mark the time taken to complete them. Do not worry about task scheduling yet. All you are doing is setting up the first draft of the analysis.

 

This will produce an untidy diagram like the one below:


 

4. Schedule Activities
Now take the draft Gantt Chart, and use it to schedule actions. Schedule them in such a way that sequential actions are carried out in the required sequence. Ensure that dependent activities do not start until the activities they depend on have been completed.

 

Where possible, schedule parallel tasks so that they do not interfere with sequential actions on the critical path. While scheduling, ensure that you make best use of the resources you have available, and do not over-commit resource. Also allow some slack time in the schedule for holdups, overruns, quality rejections, failures in delivery, etc.

 

5. Presenting the Analysis
The final stage in this process is to prepare a final version of the Gantt Chart. This should combine the draft analysis (see above) with your scheduling and analysis of resources. This chart will show when you anticipate that jobs should start and finish.

 

A redrawn and scheduled version of the example project is shown below:

 

[image: image1.png]Crfcal Path Analyss: Actuties Scheduled on a Ganft Chart

iming of Core Mofies
5. Quaih{ Assuranch of Cor
@ Mockib Traiing|

iming o

bl Crtcor path o

bl i Citic pth sk

Moues

supportig Modues
Lpporing odues
14. Detaled Taining

o
sorment Repors
pMS




 

By drawing this example Gantt Chart, you can see that:

· If all goes well, the project can be completed in 10 weeks 

· If you want to complete the task as rapidly as possible, you need: 

· 1 analyst for the first 5 weeks 

· 1 programmer for 6 weeks starting week 4 

· 1 programmer for 3 weeks starting week 6 

· Quality assurance resource for weeks 7 and 9 

· Hardware to be installed by the end of week 7

· Analysis, development and installation of supporting modules are essential activities that must be completed on time. 

· Hardware installation is a low priority task as long as it is completed by the end of week 7

While this section describes how to draw a Gantt Chart manually, in practice project managers tend to use software tools like Microsoft Project to create Gantt Charts. Not only do these ease the drawing of Gantt Charts, they also make modification of plans easier and provide facilities for monitoring progress against plans. 

 

Critical Path Analysis & PERT Charts
- Planning and scheduling more complex projects
 

Critical Path Analysis and PERT are powerful tools that help you to schedule and manage complex projects. They were developed in the 1950s to control large defense projects, and have been used routinely since then.

 

As with Gantt Charts, Critical Path Analysis (CPA) helps you to plan all tasks that must be completed as part of a project. They act as the basis both for preparation of a schedule, and of resource planning. During management of a project, they allow you to monitor achievement of project goals. They help you to see where remedial action needs to be taken to get a project back on course.

 

The benefit of using CPA over Gantt Charts is that Critical Path Analysis formally identifies tasks which must be completed on time for the whole project to be completed on time, and also identifies which tasks can be delayed for a while if resource needs to be reallocated to catch up on missed tasks. The disadvantage of CPA is that the relation of tasks to time is not as immediately obvious as with Gantt Charts. This can make them more difficult to understand for someone who is not familiar with the technique.

 

A further benefit of Critical Path Analysis is that it helps you to identify the minimum length of time needed to complete a project. Where you need to run an accelerated project, it helps you to identify which project steps you should accelerate to complete the project within the available time. This helps you to minimize cost while still achieving your objective.

 

How to use the tool:

As with Gantt Charts, the essential concept behind Critical Path Analysis is that you cannot start some activities until others are finished. These activities need to be completed in a sequence, with each stage being more-or-less completed before the next stage can begin. These are 'sequential' activities.

 

Other activities are not dependent on completion of any other tasks. You can do these at any time before or after a particular stage is reached. These are non-dependent or 'parallel' tasks.

 

Drawing a Critical Path Analysis Chart

Use the following steps to draw a CPA Chart:

 

1. List all activities in the plan
For each activity, show the earliest start date, estimated length of time it will take, and whether it is parallel or sequential. If tasks are sequential, show which stage they depend on.

 

For the project example used here, you will end up with the same task list as explained in the article on Gantt Charts (we will use the same example as with Gantt Charts to compare the two techniques). The chart is repeated in figure 1 below:

 

Figure 1. Task List: Planning a custom-written computer project
NB: The start week shows when resources become available. Whether a task is parallel or sequential depends largely on context.
	Task
	Possible start
	Length
	Type
	Dependent
on...

	1. High level analysis
	week 1
	5 days
	sequential
	

	2. Selection of hardware platform
	week 1
	1 day
	sequential
	1

	3. Installation and commissioning of hardware
	week 3
	2 weeks
	parallel
	2

	4. Detailed analysis of core modules
	week 1
	2 weeks
	sequential
	1

	5. Detailed analysis of supporting utilities
	week 1
	2 weeks
	sequential
	4

	6. Programming of core modules
	week 4
	3 weeks
	sequential
	4

	7. Programming of supporting modules
	week 4
	3 weeks
	sequential
	5

	8. Quality assurance of core modules
	week 5
	1 week
	sequential
	6

	9. Quality assurance of supporting modules
	week 5
	1 week
	sequential
	7

	10.Core module training
	week 7
	1 day
	parallel
	6

	11.Development of accounting reporting
	week 6
	1 week
	parallel
	5

	12.Development of management reporting
	week 6
	1 week
	parallel
	5

	13.Development of management analysis
	week 6
	2 weeks
	sequential
	5

	14.Detailed training
	week 7
	1 week
	sequential
	1-13

	15.Documentation
	week 4
	2 weeks
	parallel
	13


 

2. Plot the activities as a circle and arrow diagram
Critical Path Analyses are presented using circle and arrow diagrams.

 

In these, circles show events within the project, such as the start and finish of tasks. Circles are normally numbered to allow you to identify them.

 

An arrow running between two event circles shows the activity needed to complete that task. A description of the task is written underneath the arrow. The length of the task is shown above it. By convention, all arrows run left to right.

 

An example of a very simple diagram is shown below:
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This shows the start event (circle 1), and the completion of the 'High Level Analysis' task (circle 2). The arrow between them shows the activity of carrying out the High Level Analysis. This activity should take 1 week.

 

Where one activity cannot start until another has been completed, we start the arrow for the dependent activity at the completion event circle of the previous activity. An example of this is shown below:
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Here the activities of 'Selecting Hardware' and 'Core Module Analysis' cannot be started until 'High Level Analysis' has been completed. This diagram also brings out a number of other important points:

· Within Critical Path Analysis, we refer to activities by the numbers in the circles at each end. For example, the task 'Core Module Analysis' would be called 'activity 2 to 3'. 'Select Hardware' would be 'activity 2 to 4'. 

· Activities are not drawn to scale. In the diagram above, activities are 1 week long, 2 weeks long, and 1 day long. Arrows in this case are all the same length. 

· In the example above, you can see numbers above the circles. These show the earliest possible time that this stage in the project will be reached. Here units are whole weeks.

A different case is shown below:
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Here activity 6 to 7 cannot start until the other three activities (12 to 6, 5 to 6 and 9 to 6) have been completed.

 

See figure 5 for the full circle and arrow diagram for the computer project we are using as an example.


This shows all the activities that will take place as part of the project. Notice that each event circle has a figure below it as well as a figure above. This shows the latest time that it can be reached with the project still being completed in the minimum time possible. You can calculate this by starting at the last event (in this case number 7), and working backwards.

 

You can see that event 4 can be completed any time between 1.2 weeks in and 7.8 weeks in. The timing of this event is not critical. Events 1 to 2, 2 to 3, 3 to 4, 4 to 5, 5 to 6 and 6 to 7 must be started and completed on time if the project is to be completed in 10 weeks. This is the 'critical path' - these activities must be very closely managed to ensure that activities are completed on time. If jobs on the critical path slip, immediate action should be taken to get the project back on schedule. Otherwise completion of the whole project will slip.

 

'Crash Action'
You may find that you need to complete a project earlier than your Critical Path Analysis says is possible. In this case you need to take action to reduce the length of time spent on project stages.

 

You could pile resources into every project activity to bring down time spent on each. This would probably consume huge additional resources.

 

A more efficient way of doing this would be to look only at activities on the critical path.

 

As an example, it may be necessary to complete the computer project in figure 5 in 8 weeks rather than 10 weeks. In this case you could look at using two analysts in steps '2 to 3' and '3 to 4', and two programmers instead of one in step '4 to 5'. This would shorten the project by two weeks, but would raise the project cost - doubling resources at any stage often only improves productivity by, say, 50%. This occurs as time spent on coordinating the project consumes time gained by increasing resource.

 

Note that in this example, shortening the project by two weeks brings activities '3 to 11', '11 to 12' and '12 to 6' onto the critical path as well.

 

As with Gantt Charts, in practice project managers tend to use software tools like Microsoft Project to create CPA Charts. Not only do these ease make them easier to draw, they also make modification of plans easier and provide facilities for monitoring progress against plans. 

 

PERT (Program Evaluation and Review Technique)
PERT is a variation on Critical Path Analysis that takes a slightly more skeptical view of time estimates made for each project stage. To use it, estimate the shortest possible time each activity will take, the most likely length of time, and the longest time that might be taken if the activity takes longer than expected.

 

Use the formula below to calculate the time to use for each project stage:

 

shortest time + 4 x likely time + longest time
-----------------------------------------------------------
6

 

This helps to bias time estimates away from the unrealistically short time-scales normally assumed.

