Introduction to Project Management Draft 2


T W Ridgman Institute for Manufacturing


Cambridge University Engineering Department

Management of Projects

T W Ridgman

Introduction

This presentation is designed to given to Part 1B students prior to starting the Design Project. It has the objective of introducing them to project management as a subject, making a contribution to the transferable skills agenda required by the professional institutions and introducing them to a software set to used in their project. The talk is designed to take approximately 45 mins followed by a few words about the software from Peter Long.

Presentation Structure

Slides 1 – 3
These slides set out to establish why they are being told about project management, how it becomes difficult and the high failure rate in large projects of delivering complete success.

Slide 4

This looks at the need to separate the project process from the project deliverable.

Slide 5

Considers the need for accurate project scoping and clear specification

Slide 6 
The project planning process

Slides 7-9
Cover Work Breakdown Structure including the IDP Windchill screen

Slide 10
Introduces a worked example – Leyland Trucks municipal variant

Slides  11-13
Work breakdown of the worked example

Slides  14-15
Introduce the problems of estimating

Slides 16-17
Setting up and evaluating the logical dependencies

Slides 18-20
The principles of PERT

Slides 21-24
Schedule calculation and examples of the output screens from Microsoft Project for the example project

Slides 25-26
Introduction to Critical Chain Theory

Slides 27-29
Review process including the deliverable, the project process and the project team dynamics

Slide 30
Summary points

Slides 31-33
Appendices showing common areas for project failure.

Guide Structure

This guide has been structured as an experimental template for a set of instructor guides for the Fundamentals of Manufacturing Evening Workshop Series. The intention is to give an experienced presenter a set of slides each of which have a specific objective. For each slide there is a set of primary points that must be made to maintain the coherence of the presentation. In addition there are a set of secondary points that can be made to add interest or relevance to the presentation and to manage the timing.

Where relevant an illustrative example has been included as a form of anecdote, these may be used to re-inforce a point in the style of narrative teaching, to change the tempo, revive a bored audience with some light entertainment etc. A space has been left for presenters to put in their own examples or anecdotes.

Some questions have been provided to seek engagement with the audience, although with the group size of this presentation (nominal 75 per session) this can only be done sparingly. Some of the questions need to be used as the introduction to the slide others as a supplementary. Where appropriate an answer has been provided.

A timing structure is being developed to tell the presenter the time required for the minimum amount of content needed and the maximum amount of content available from the current slide to the end of the presentation. The objective of this is to allow the presenter to feed in more or less secondary points, illustrative examples or questions and still hit the end of lecture timing. It is recognised that this should not be too difficult for this lecture however, for the Fundamentals Series which last three hours and have variable workshop sessions this should be a valuable resource.  
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Management of Projects

T Ridgman

twr20@eng.cam.ac.uk


Objective

Introduction to the talk

Primary Points

· Part of Professional Institutions transferable skills agenda

· Life skill – all managers & most engineers will end up managing projects

· Opportunity to try the concepts out on the IDP Project.


	Secondary Points

· In the construction industry this is a completely separate discipline and a high skill levels command a very high reward in major infrastructure projects

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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What is a project?

Deadline

Management

Manage to

Plan


Objective

To position project management in the continuum of management.

Primary Points

· Left hand end of the spectrum is individual time management.

· Right hand end is managing a large organisation which requires many people to be co-ordinated.

· In the middle is the task of co-ordinating small groups of people for a one-off task this will be your introduction to project management


	 Secondary Points

· Most popular form of individual management is deadline/crisis management

· In a large organisation you have to both plan and manage to the plan

· In the middle you can use the planning phase to sort out alternatives in your mind and then focus on managing exceptions and deadlines.

· As the numbers involved increase the channels of communication increase rapidly – 6 people have 720 channels of communication, therefore you need formal systems.

Standard Illustrative Example

We’ve all experienced deciding to stay up to three in the morning to hand in a piece of work the next morning. When we have a crisis like running out of ink we learn to keep a printer cartridge. The problem with running a project is you have co-ordinate six people and manage all their crises

Your Illustrative Example


Question

Who runs their life by deadline management?

Timing:   Earliest    00  /          Latest    00   /     
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Costs of Project Failure

Standish Group survey of US IT Systems Projects:

17% Met Target

50% Had to have targets changed

33% Cancelled

Cost to US Companies $80 Billion/Year


Objective

To illustrate that although this is a very common practice its not easy.

Primary Points

· This represents a survey of major IT projects

· Complete success rates are very poor

· Success is defined as meeting all the objectives identified at project approval, the projects may still have been beneficial.
	Secondary Points

· IT projects are the most unsuccessful because software engineers are hard to control and predicting development times used to be difficult.

· Sometimes project objectives are unrealistic but are put in to make project approval easier.  

Standard Illustrative Example

If someone offered me an IT project I only took it if I would be satisfied with 2/3 of the output because whenever it started running into trouble the IT guys would say lets divide it into three phase, Phase 1 would work OK, Phase 2 would be a struggle and phase 3 never happened!

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /      
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Separating Objectives

• Project Objectives - the deliverable

• Project Management Objectives

– Execution Costs/Time/Quality


Objective

To separate out the project and the project management process.

Primary Points

· There are two sets of deliverables for most project, the object of the project and the way in which the project is executed. 

· It is sometimes necessary to trade off the two sets of deliverables.

· The execution objectives are normally time/cost and function.
	Secondary Points

· If you have a separate project manager he may well emphasise the project management objectives at the expense of the project objectives.

· Major influence of project managers is time, cost tends to be second and functionality third

Standard Illustrative Example

For example if we are putting a new biscuit into production the project objectives might be that the biscuits must be made at 2000/minute, cost .01p not crumble when packed etc.The project management objectives will be that a launch date of 25th November must be achieved, capex must be less that £500,000, the line has to be put in in a 4 week window etc.  Quite often these get confused and trade-offs between them are difficult because stakeholders can be different. An example is the millennium dome where the focus was on having something open on 1st Jan, the content disappointed many people.

Your Illustrative Example


Question

Anybody go to the Dome? What did you think of the content?

Timing:   Earliest    00  /          Latest    00   /     
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Project Scoping

What do you want to do? - Understand the deliverable

How do you want to do it? – Project Planning Assumptions


Objective

To have a successful project the initial objectives must be realistic and achievable

Primary Points

· Projects can be divided into four phases – Setting and agreeing objectives, planning, execution, and review.

· Many projects have multiple customers if they are not agreed on the deliverables some may be disappointed.

· A well scoped project is much easier to deliver.

· Project managers must know the constraints within which they have to deliver the project.
	Secondary Points

· Projects are divided into two types tangible where the deliverable is a physical thing and intangible where the requirement may be something like improving quality. 

· Tangible projects are capable of definition but the most important aspect is ensuring an signed off written down spec.

· Intangible are generally very poorly specified which makes it very hard to define whether they have been successful.

· Hidden constraint may be things like whether you can talk to suppliers or customers

Standard Illustrative Example

In every design project I’ve done engineers have hated the work necessary to define and agree specs. They innately want to start with the exciting bit of concept development. Only at the end do they realise that there would have been much less design change, arguments with marketing etc if they had agreed a spec at the outset.

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Project Planning

• Work Breakdown Structure

• Resource Estimation

• Logical Dependencies

• Project Scheduling

– CPA, 

Critical Path Analysis 

– PERT, 

Programme Evaluation and Review Technique

• Output -

Gantt Charts & Resource Histograms


Objective

Summarise the stages in project planning

Primary Points

· The first three elements are about estimating the time and resources needed for the project

· The third point is the analysis phase where you iterate until you arrive at a satisfactory plan.

· The last points are the output that you use firstly for the analysis and also to manage the plan.
	Secondary Points

· Most projects are over ambitious so there is invariably an analysis phase to search for an acceptable outcome..

· The analysis phase is done by computer. Large manufacturing firms may have this integrated into Product Data Management Software, Construction industry will have bespoke packages. The most common package in use is Microsoft project.

· The GANNT chart output is not very user friendly for those not directly involved in the planning therefore it is common to redraw it to highlight key area.

Standard Illustrative Example

One of the most important use of these charts is to get everyone’s agreement firstly of whether the plan is viable and later on during the execution phase what the precise status is. Obviously this is a flawed process when people don’t understand them. Therefore I used to employ and analyst to go round with a hand drawn chart and explain it to them to make sure every understood what they were committed to

Your Illustrative Example


Question

What software packages have you seen in your industrial experience? How well were they working?

Timing:   Earliest    00  /          Latest    00   /     
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WBS Level Names

• Program

• Project

• Task

• Sub Task

• Work Package

• Activity


Objective

Illustrate the taxonomy of WBS 

Primary Points

· WBS are formed in a hierarchy for ease of communication.

· The highest level a programme covers a set of projects

· The lowest level might be an individuals own piece of work.

· Its only a set of definitions in its own vocabulary
	Secondary Points

· In a particular organisation the general use of the levels will probably relate to organisational structure, this makes it easy to allocate and understand responsibilities.

· For organisations that run repeated projects, i.e. those that develop a lot of new projects there may be different internal processes for the different levels.

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Work Breakdown Structures


Objective

To show the standardised graphical representation of WBS

Primary Points

· WBS are printed out in two forms one like an organisation chart and an indented list

· The organisation form is useful if you want to allocate of tasks to an existing organisation or form and organisation to patch your project.

· The indented list matches a standard indexing approach to classification.
	Secondary Points

Standard Illustrative Example

If I’m doing a product project I might want to group all the task associated with marketing and all those associated with tests. Alternatively I might want to draw out all the work done by particular suppliers. I’d be particularly interested insolating any that could be in short supply. For example there used to be only enough high quality press tool capacity in the world for 8/10 major vehicle programmes, so I need to keep a close eye on where press tool commitment occurred in my programmes.

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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www.mdp-serv.eng.ac.uk/windchill


Objective

To illustrate the WBS for the IDP

Primary Points

· CUED has got a Project Data Management system named Windchill which contains project management software

· The WBS for your project has already been set up for up.

· This is an experiment running for the first year

· Peter will tell you how this works at the end of the lecture. 
	Secondary Points

· Whether or not you use this you will still need to manage the project

· One person needs to understand the software but everyone’s input in required for an agreed plan

· You can amend the WBS if you want

· Project planning is an essential skill for professional engineers you can only develop skills by practice.

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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2.995m Municipal Truck

Specification Changes:

Crew cab Interior Trim

Rear Seats

Wide Access

Controls Change Speed

Engine 9 gm NoX

Brakes ABS

Chassis Framesides/Xmbr

Springs & Dampers


Objective

To provide a simple technical example.

Primary Points

· This is a platform change, configuring a specific municipal model out of a common 7.5t truck

· Dimension of the project are approximately 200 new parts plus 300 changed parts

· The project might involve 40 people

· Typical second appointment project management job.
	Secondary Points

· Spec changes to include crew cab, low emission engine, towing cross-member and ABS

· These changes will need revisions to the change speed, different wheelbase to achieve standard tipping body and consequently suspension changes.

Standard Illustrative Example

This is an example from my previous career and is typical of the job that would be given to a 24/25 year old vehicle project engineer. The task is to modify a very popular 7.5t to provide a special version for local authorities. Typically they like to have a crew cab with 5 seats, a tipper body and the ability to tow a small compressor. They are attracted by ‘green’ features such as a low emission engine and safety features such as ABS since they do not use professional drivers. 

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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WBS Task Level

100 Concept Investigation

200 Concept Approval D2 

300 Programme Definition

400 Programme Approval D4

500 Engineering Release Stage IV

600 Methods Review

700 Build/Sign off Mock-up

800 Prototype Build

900 Test/Development

1000 Stage V Sign off

1100 Procure pre-prod materials

1200 Sample Approval

1300 Pre-Production build

1400 Issue material to lineside

1500 Proof build

1600 Job 1


Objective

Example of WBS

Primary Points

· This outlines the sequence of work

· The first set of activities develops and choose the best concept.

· This is followed by an embodiment and test phase.

· Finally the product is introduced into production
	Secondary Points

· Methods review is a very successful ‘design for manufacture’ technique we used where the ‘owner ‘ of new concept/part at each critical phase had to present his ideas for critique to the whole sales, service, design and manufacturing team. – think to this in your project.

· Stage V sign-off is Engineering’s confirmation of suitability for production.

· Manufacturing carried out two builds – pre-production which was a static check that the bits fitted together and a proof build which was carried out on the assembly track to ensure it could be done in the stage time.

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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WBS Sub Task

500  Engineering Stage IV Release

510 Change Speed

520 Engine

530 Chassis

540 Interior Trim

141 LHS Side Trim

142 RHS Side Trim

143 Rear Seat

144 LHS Door Step Kicker Plate


Objective

To show the decomposition of a WBS

Primary Points

· We can break the work down into three levels.

· Each sub task would be allocated to the supervisor of a functional team.

· Each work package would be allocated to an engineer/designer.

· It could be further broken down to give intermediatedealines.


	Secondary Points

· This has now given me a work list so the tasks can be allocated to individuals and fitted into team workplans.

Standard Illustrative Example

In this example I intend to use an existing sleeper cab shell, since cab panel tooling is very expensive and wouldn’t be justified for a low volume product. I will need to design, seats, left and right hand interior trim panels, a better access system so the operators can get to the back seats easily and modify the gear change console.

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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General Aspects of WBS

• WBS does not show the sequence of work

• Don’t plan in more detail than you can 

manage.

• Task Duration should be linked to the review 

period

• In Industrial NPD Engineering and 

programming tasks should have duration's no 

greater than one to three weeks.

Project Manager’s Desk Reference J P Lewis


Objective

To illustrate key issues in developing the WBS

Primary Points

· Treat developing the elements as a brainstorm its more important to capture everything than get the sequence right.

· The size of the elements has to relate to how you intend to manage the project.

· Its easier to motivate and control people with more frequent deadlines.
	Secondary Points

· This was the second problem with software development not only were the elements were poorly defined but they were also too long for easily monitoring.

· There is a trade off between the time you spend planning and the time spent executing. You can plan in too great a detail which offers you no advantage in controlling the project

Standard Illustrative Example

Managing a automotive project you would normally have monthly meeting at director level and a project meeting every week so you would want a structure that allowed you to check how the work was going at those intervals. You don’t need to know what drawing each engineer does each day. Conversely if you are running a project installing new equipment in a factory you probably need to manage each day to co-ordinate all the sub-contractors.

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Estimating Resources

• An exact estimate is impossible

• The more experience there is of an 

activity the easier it is to estimate.

• If people are punished for failure they 

will pad estimates.

• Project estimating assumes 50% 

probability estimates are used unless 

specified otherwise.

Project Manager’s Desk Reference J P Lewis


Objective

To discuss project estimation

Primary Points

· You need to estimate the time for each element and the resources required to carry it out.

· Difficult process to start without experience.

· People’s willingness depends on the culture of the organisation.

· The first estimates are based around what you think is most likely to happen.
	Secondary Points

· You don’t have to do it yourself – find someone who has had more experience

· Involve the people who are going to carry out the work

· Engineers don’t like dealing with inaccuracy but you have to start somewhere.

· You can refine it as you go along but you will be expected to hold the project end date.

· If you write down the basis of your estimates you can review them at the end of the project and improve you estimating accuracy, alternatively if something unpredicted happens you can justify your original plan (back covering)

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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X X     XX

Consensual Estimating

Situation A

Time

Estimate 2

Estimate 1

Estimate 4

Estimate 3

Estimate 5

Estimate 4 Estimate 3

Estimate 2

Estimate 1

Situation B

Time

X       X                              X  X                   X

Project Manager’s Desk Reference J P Lewis


Objective

To demonstrate how to handle variance in estimates.

Primary Points

· Group estimates can give greater accuracy than individual estimates

· Get individuals to make their own estimates.

· If there is a wide variance get them to compare assumptions and make a joint estimate.
	Secondary Points

Standard Illustrative Example

Your Illustrative Example


Question

In scenario A what would you take as the estimate? – Answer the mean or average

In scenarion B what would you take as the estimate? – Answer none of them because person 1 may have seen a better way than everyone else or alternatively person 5 may have spotted a snag that no-one else realises. You should get them together and ask them to compare assumptions and produce a joint view.

Timing:   Earliest    00  /          Latest    00   /     
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Logical Dependencies

1000 Stage IV Releases

1100 Procure Pre-prod material

100 Concept Investigation

200 Concept Approval

1100 Procure Pre-prod material

1200 Sample Approval

Start/Start

Start/Finish

Finish/Finish 


Objective

To show how to link the elements of the work breakdown structures together.

Primary Points

· Having generated the WBS by brainstorming the elements have to be linked together in sequence.

· Every element should link into the plan

· There are three common dependencies start/start, start/finish and finish/finish
	Secondary Points

Standard Illustrative Example

Start/start shows that I will start procuring parts in parallel with the design release. Most projects are constrained by long lead tooling or parts so particular interest is taken in these parts. Most of the relationships are start finish. The other relationships can be finish/such as the need to complete sample approval. Note these relationships might change if you go to a lower level of detail.

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Activity Network 

(Activity on Node)

100 1100 400 300 200 500

600

700 800 900

1000 1600 1500 1400 1300 1200


Objective

To define the purpose of an activity network

Primary Points

· This is an analysis tool used to check the dependencies.

· It is not generally used as a communication tool to manage the project, its too difficult to understand.

· Its generated by the software programme


	Secondary Points

· There are two forms – activity on node or activity on arrow, this is just a convention and has no significant difference.

· The numbers relate to the numbers in the WBS

· The double line shows you the critical path through the programme, i.e. the sequence of activities that determines the overall timescale.

· It shows you which activities have to be done in sequence and which you have planned to do in parallel.

· It needs to be checked carefully against your dependency logic.

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Programme Evaluation & Review 

Technique - PERT

Distribution of activity times

Days Late

Days Early

Probability


Objective

To understand how the duration of the elements can vary.

Primary Points

· The duration estimates were based on a most probable time.

· We can define some form of distribution that links the duration estimate to a probability.

· The commonly available software assumes a normal distribution

 
	Secondary Points

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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PERT

for a Task

a = optimistic duration

b = likely duration

c = pessimistic duration 

Expected Time =   a   +   4 x b   +    c

6


Objective

To show how the element durations are added together.

Primary Points

· Some tasks are riskier than others

· Some estimates are easier to make than others

· Both these things need to be taken into account in establishing the range of possible outcomes in estimating the duration of a task.
	Secondary Points

· Optimistic and pessimistic estimates are made.

· These are put together using a rather crude weighted average

· Large construction projects use specialist software which use different distributions and iteration/simulation methods

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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PERT

for a Project:

Expected Project Duration is the sum of the expected 

durations of the activities on the critical path.

for an activity:

The standard deviation  =   a  - c

6

for a Project:

Standard deviation = 



s

1

2+s

2

2+s

3

2….


Objective

To add the duration of the individual elements into a total project duration.

Primary Points

· From the optimistic and pessimistic estimates the standard deviation of each activity can be established

· These can be added together using the root mean square to give the standard deviation and hence the distribution of the total project.

· From this a confidence level can be given to various predictions of the total project outcome.
	Secondary Points

· If this is run as the project progresses the confidence in the end date should increase as the level of risk decreases.

· Most of the customers of a project manager want a firm committed date not the most probable one, the project manager has to manage customer expectations.

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Gantt Chart


Objective

To show an example of a GANTT chart

Primary Points

· This provides a familiar timeline of the project that all participants can understand.

· This shows the WBS elements, resource requirements and the dependencies.


	Secondary Points

· Microsoft project makes it quite difficult to print out and/or export this chart however its possible to move elements around on the chart without altering the relationships within the project evaluation.

· Project managers have to either combine activities or disaggregate activities in order to get the team to focus on the important issues, its easy for this to become a data swamp and critical activities missed.

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     



	
[image: image22.emf]Institute for Manufacturing 

CUED Integrated Design project 2003/4

Resource Histogram


Objective

To illustrate a resource histogram

Primary Points

· This report shows the resources required against time.

· The programme  asks for information on the maximum resources available.

· It shows the project team when the required resources are greater than those available.
	Secondary Points

· The first pass should be with the resources unconstrained because the project manager needs to review the trade-off between employing more resources versus the benefits of reducing the project leadtime.

· The final plan must be with all resources within limits other the committed plan may be unachievable

Standard Illustrative Example

In this example I’m short of  4 engineers for one critical period, since this is in august and therefore overtime is going to be difficult I’d probably have to reschedule. This would be a medium priority project and therefore unlikely to be able to steal resource from other projects. 

Your Illustrative Example


Question

What should I do about the shortage of resource? Answer There are two options either to reschedule or to add more resource.

Timing:   Earliest    00  /          Latest    00   /     
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Schedule Computations

(fixing the plan to a point in time)

• Forward Scheduling

• Backward Scheduling

• Resource Constraining 


Objective

To show how the plan is fixed to calendar dates.

Primary Points

· Having established a duration for the project it has to be tied into calendar dates.

· Forward scheduling means fixing a start date and the programme will calculate an end date.

· Backward scheduling means fixing an end date and working out when to start.

· Resource constraint is about managing the project against the availability of some bottleneck resource.
	Secondary Points

· The type of scheduling depends on the nature of the project and the level of risk involved.

· For a product update it is common to decide a launch date, often at a trade show, and use that as the project completion date to drive the project. 

· For a more technically risky, for example a blue skies, project the end date may be too unpredictable so its planned from a start date.

· In a medium size company there may be 10/20 product projects being carried out simultaneously, these have to scheduled through some critical resource, for example a piece of test equipment, so the projects may be scheduled on the basis of the time when they get there turn on the bottleneck resource.

Standard Illustrative Example

In our projects one of the constraining resources was the drawing reproduction section. Although all the design was on CAD many of the suppliers and our internal processes required printed drawings. The management team would focus on the difficult design areas and once these were resolved there might be up to 2000 nuts, bolts, brackets, pipes etc that had to be released. There were very boring so no-one paid them much attention but they overwhelmed the reproduction section – ending in the embarrassment of programme delay because nuts and bolts weren’t available!

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Shortening the Project

• Add Resource

• Reduce Scope (or eliminate scope 

creep)

• Change Process

• Look for activities that can be done in 

parallel

• Reduce Quality

Project Manager’s Desk Reference J P Lewis


Objective

To discuss approaches to shortening the project.

Primary Points

· Commonly the first attempt at a project plan results in too long a duration.

· Solutions to shorten it include addressing the scope, adding resource and finding a smarted way to do it.

· A final, but very difficult option is to reduce the quality. 
	Secondary Points

· The first attempt at project definition might have included a lot of ‘nice-to-dos’ rather than ‘musts’. If the project can’t achieve its timescales these must be reviewed.

· It is common for people to want to put extra things into a project once it has been approved especially if it had to be pared back in order to achieve viability. If this happens it is called scope creep and results in the project timescale lengthening. It is necessary to keep reviewing what was committed at the approval stage and whether any changes since then are worthwhile. 

· Cutting back on quality is very difficulty but it is part of the project trade-offs with time and cost. The project manager should remember that occasionally ‘the best is the enemy of the better’. Its no use having a completely risk free project if it misses the market.

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Bottleneck

Float

Effect of Slippage

Critical

Slip


Objective

To demonstrate the limitation of conventional planning

Primary Points

· The software assumes a normal distribution but things tend to run late rather than start early.

· There is a high level of focus on the critical path activities but the project can be delayed by slippage off the critical path.
	Secondary Points

Standard Illustrative Example

Your Illustrative Example


Question

In your activities who tends to start things later than they should? Who tends to start things early?

Timing:   Earliest    00  /          Latest    00   /     
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Bottleneck

Float

Critical Chain Theory

things are more likely to go wrong than get better!

Buffer

Critical

Eli Goldratt – Critical Chain


Objective

To introduce critical chain theory

Primary Points

· This assumes things are more likely to run late than start early.

· This takes 50% of the time out of the elements and puts into buffers in front of bottleneck activities.

· This can be programmed using standard software.
	Secondary Points

· Eli Goldratt developed the idea of the theory of constraints, this looks at managing production flow by concentrating on bottlenecks.

· The idea and book were very good but the software has proved less popular. Part of the problem was the inconsistent nature of the bottlenecks in many types of operations.

· Like the theory of constraints critical chain theory seems intuitively very seductive and easy to apply but I’ve not yet seen it tried in practice! 

Standard Illustrative Example

Your Illustrative Example


Question

Has anyone read The Goal? It’s the most readable book available about manufacturing management and introduces the theory of constraints.

Timing:   Earliest    00  /          Latest    00   /     
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Project Deliverable Review

• Design

– Does it Work?

– Can we make it?

– Is it still viable?

• Risk


Objective

To look at how projects are reviewed

Primary Points

· There are three things to review in a project 1) the way in which the project deliverables will meet their target. 2) the progress against the project plan. 3) the dynamics of the project team.

· The first review is of the project deliverable.
	Secondary Points

· For a design type project there are three simple questions the first two concern its physical viability and the third its commercial viability.

· Another way of viewing new products is that at inception there are many unknowns and therefore a high level of risk the process of development and test aims at reducing that risk until it is acceptable for launching the product.

Standard Illustrative Example

One car company runs their entire programme as an exercise in risk reduction. Every line in the original specification and every component is allocated a risk. These are added together to give a total project risk. The aim of the programme managers is to reduce these risks to an acceptable level for launching the vehicle to the public.

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Project Management Review 

• Current Project Status

• Future Status

• Status of Critical Tasks

• Risk Assessment

• Information Relevant to other Projects

• Limitations of Review


Objective

To identify the elements in a project management review

Primary Points

· These are standard elements in a project management review. 

· Status versus the plan and looking at the immediate future tasks.

· Have any of the assumptions integrated into the plan changed and if so do they increase the risk in the plan?

· What are the limitations of the review process.
	Secondary Points

· Its common to plan projects on an individual basis, often organisations don’t know what other projects will be live at the time of execution, therefore this is an important point to address in the project review to ensure that there aren’t delays with critical resources.

· The review is only as good as the data that it is based on, in major projects this can raise questions about how close the project management team is to the action, are all participants open with information or are problems being hidden in the hopes some other problem will delay the project and give a struggling area some breathing room.

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Project Team Review

• Leadership

• Decision Making

• Problem Solving

• Communications

• Meetings

• Planning

• Giving Feedback to Team Members

• Conflict Management

Project Manager’s Desk Reference J P Lewis


Objective

To review team issues

Primary Points

· Working as a group creates a lot of interpersonal skills issues that do not occur in individual working

· For maximum success the group needs to managed, this is often difficult in peer group projects.

· The successful group will optimise the use of all the expertise in the group, communicate efficiently and minimise duplication of effort.


	Secondary Points

· Peer groups are often nervous of establishing leaders – leaderless groups are usually not successful, quasi leadership roles like chairman, co-ordinator etc can be used.

· The basis of decision making should be made clear there are a number of options – leader has the final say, consensus or best expert.

· The administration of the project including communication, meeting management etc is a tedious task but plays a large part in project success.

· A good team gives each other mutual support and encouragement.

· Professionals will hold different opinions and under stress defend them strongly if this is managed correctly it will add to the project but if not managed can be destructive.

Standard Illustrative Example

For one group project I had a group of the best students come to me and say they wanted to work together to show me how good they were. I put them and a middle of the road group on adjacent projects. The high flyers suffered from being very slow to establish a leadership structure and then were very poor at the administration. Their project was significantly inferior to the middle of the road group and needed ‘heroism’ at the end to achieve their deliverables.

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Final Messages

• Project management challenge increases 

with number of communication 

interfaces

• Estimating is difficult

• Software tools help to establish an 

achievable plan – beware GIGO

• Plan to Manage – Manage the Plan


Objective

To illustrate some key points in project management

Primary Points

· Project management skills become essential as the size of the team increases

· There are a lot of software tools but they must be treated as a servant not a master, the result depends on the quality of the information and judgement put into it.

· In drawing up a plan a prime consideration is how to manage the project; conversely a good plan will be easy to manage
	Secondary Points

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Causes of Perceived Project Failure

• Insufficient use of project/status reports

• Use of superficial status reports

• Inadequate project management, administrative, human & technical skills

• Insufficient project manager influence and authority

• Poor co-ordination with client

• Lack of rapport with client/parent organisation

• Client disinterest in budget criteria

• Lack of project team participation in decision making/Problem solving

• Excessive structure within project team

• Job insecurity within project team

• Lack of team spirit and sense of mission within project team 

Project Manager’s Desk Reference J P Lewis

Appendix 1 1/2


Objective

Reference Material
	Secondary Points

· A list of the common causes of project failure 

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Causes of Perceived Project Failure

• Parent organisation stable, non dynamic, lacking strategic change

• Poor co-ordination with parent organisation

• New type of project

• Project more complex than parent handled previously

• Initial underfunding/under resourcing

• Inability to freeze design early

• Inability to close out effort

• Unrealistic project schedules

• Inadequate change procedures

Project Manager’s Desk Reference J P Lewis

Appendix 1 2/2


Objective

Reference Material
	Secondary Points

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Review Questions

• Problem not clearly defined

• Planning based on insufficient data

• Planning just performed by planning group

• No one is in charge

• Project estimates are best guesses,made without consulting historic data

• Resource planning is inadequate

• Project don’t see them selves working as one team

• People are constantly pulled off project or reassigned with no regard for impact

• The project plan lacks detail

• The project is not tracked to plan

• People loose sight of the original goal

• Senior managers refuse to accept reality

• Ballpark estimates become official targets

Project Manager’s Desk Reference J P Lewis

Appendix 2


Objective

Reference Material
	Secondary Points

· At the end of a project you should always review the project and learn what you could improve in the execution of future projects. This is a set of questions to address to see if your project managed to circumvent these problems.

Standard Illustrative Example

Your Illustrative Example


Question

Timing:   Earliest    00  /          Latest    00   /     
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Work Breakdown Structures
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Schedule Computations

(fixing the plan to a point in time)

		Forward Scheduling

		Backward Scheduling

		Resource Constraining 
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Project Deliverable Review

		Design

		Does it Work?

		Can we make it?

		Is it still viable?

		Risk
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Project Team Review

		Leadership

		Decision Making

		Problem Solving

		Communications

		Meetings

		Planning

		Giving Feedback to Team Members

		Conflict Management



Project Manager’s Desk Reference J P Lewis
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Causes of Perceived Project Failure

		Insufficient use of project/status reports

		Use of superficial status reports

		Inadequate project management, administrative, human & technical skills

		Insufficient project manager influence and authority

		Poor co-ordination with client

		Lack of rapport with client/parent organisation

		Client disinterest in budget criteria

		Lack of project team participation in decision making/Problem solving

		Excessive structure within project team

		Job insecurity within project team

		Lack of team spirit and sense of mission within project team 



Project Manager’s Desk Reference J P Lewis

Appendix 1 1/2














_1130856879.ppt
Institute for Manufacturing 

CUED Integrated Design project	    	     				  2003/4



Causes of Perceived Project Failure

		Parent organisation stable, non dynamic, lacking strategic change

		Poor co-ordination with parent organisation

		New type of project

		Project more complex than parent handled previously

		Initial underfunding/under resourcing

		Inability to freeze design early

		Inability to close out effort

		Unrealistic project schedules

		Inadequate change procedures



Project Manager’s Desk Reference J P Lewis

Appendix 1 2/2
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Review Questions

		Problem not clearly defined

		Planning based on insufficient data

		Planning just performed by planning group

		No one is in charge

		Project estimates are best guesses,made without consulting historic data

		Resource planning is inadequate

		Project don’t see them selves working as one team

		People are constantly pulled off project or reassigned with no regard for impact

		The project plan lacks detail

		The project is not tracked to plan

		People loose sight of the original goal

		Senior managers refuse to accept reality

		Ballpark estimates become official targets



Project Manager’s Desk Reference J P Lewis

Appendix 2
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Final Messages

		Project management challenge increases with number of communication interfaces

		Estimating is difficult

		Software tools help to establish an achievable plan – beware GIGO

		Plan to Manage – Manage the Plan
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Project Management Review 

		Current Project Status

		Future Status

		Status of Critical Tasks

		Risk Assessment

		Information Relevant to other Projects

		Limitations of Review
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Bottleneck

Float

Effect of Slippage

Critical

Slip
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Bottleneck

Float

Critical Chain Theory

things are more likely to go wrong than get better!

Buffer

Critical

Eli Goldratt – Critical Chain
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Shortening the Project

		Add Resource

		Reduce Scope (or eliminate scope creep)

		Change Process

		Look for activities that can be done in parallel

		Reduce Quality



Project Manager’s Desk Reference J P Lewis
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Consensual Estimating

X X     XX

Situation A

Time

Estimate 2

Estimate 1

Estimate 4

Estimate 3

Estimate 5

Estimate 4

Estimate 3

Estimate 2

Estimate 1

Situation B

Time

  X       X                              X  X                   X

Project Manager’s Desk Reference J P Lewis
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                    PERT

for a Task

a = optimistic duration

b = likely duration

c = pessimistic duration 

Expected Time =   a   +   4 x b   +    c

                                            6
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                      PERT

 for a Project:

Expected Project Duration is the sum of the expected durations of the activities on the critical path.

for an activity:

The standard deviation  =   a  -  c

                                                6

for a Project:

Standard deviation = s12+s22+s32….
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Programme Evaluation & Review Technique - PERT

Distribution of activity times

Days Late

Days Early

Probability









PERT is a technique that allows us to express how confident we are in our time estimates
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General Aspects of WBS

		WBS does not show the sequence of work

		Don’t plan in more detail than you can manage.

		Task Duration should be linked to the review period

		In Industrial NPD Engineering and programming tasks should have duration's no greater than one to three weeks.



Project Manager’s Desk Reference J P Lewis
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Estimating Resources

		An exact estimate is impossible

		The more experience there is of an activity the easier it is to estimate.

		If people are punished for failure they will pad estimates.

		Project estimating assumes 50% probability estimates are used unless specified otherwise.



Project Manager’s Desk Reference J P Lewis
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Separating Objectives

		Project Objectives - the deliverable

		Project Management Objectives

		Execution Costs/Time/Quality





Projects have two objectives delivering the project artefact to meet its requirement  and delivering the project to its own deliverables, for interest 

For example if we are putting a new biscuit into production the project objectives might be that the biscuits must be made at 2000/minute, cost .01p not crumble when packed etc.



The project management objectives will be that a launch date of 25th November must be achieved, capex must be less that £500,000, the line has to be put in in a 4 week window etc.



Quite often these get confused and trade-offs between them are difficult because stakeholders can be different. Example Dome focus was on having something open on 1st Jan, the content was not up to scratch.



Major influence for project managers is often time.  
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Project Planning

		Work Breakdown Structure

		Resource Estimation

		Logical Dependencies

		Project Scheduling

		CPA, Critical Path Analysis 

		PERT, Programme Evaluation and Review Technique

		Output - Gantt Charts & Resource Histograms





The first three elements are about estimating and the third is an analysis phase where you iterate round the plan to get an answer you are happy with, you use the outputs to guide your analysis.
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WBS Level Names

		Program

		Project

		Task

		Sub Task

		Work Package

		Activity





Work Breakdown Sstructures are formed in a hierarchy for ease of communication



Programme is a very big job that might be made up of several projects etc.
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Project Scoping

What do you want to do? - Understand the deliverable



How do you want to do it? – Project Planning Assumptions
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What is a project?

Deadline

Management

Manage to

Plan
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Costs of Project Failure

Standish Group survey of US IT Systems Projects:



17%	Met Target



50%	Had to have targets changed



33%	Cancelled





Cost to US Companies $80 Billion/Year
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Management of Projects



T Ridgman twr20@eng.cam.ac.uk



Hullo, toilets, fire alarm and smoking










