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Resource Loading: who and/or what needed where and when. 

Adjust MS Project default settings to meet the needs of your project. 

Loading Analysis is an iterative process.  Where are you overloaded?   

Resource Allocation: leveling. 

Effective uses for MS Project: WBS, critical Path, Assignments, loading, leveling.  

WBS would be the easiest thing it does (and least powerful) and leveling would be that 

(most complex use). 

Leveling priority rules: understand them.  Minimum slack is favored. 

Goldratt: theory of constraints.  Every system has constraints.  In the case of a project 

it’s the critical path which is constrained by certain resources. 

Statistical impact of independent chains.  (see session 9 notes page 11) 

Definition of the Critical Chain: Goldratt was looking for a different way to define his 

theory, called it the critical chain.  The critical chain looks at the longest chain of 

consecutively dependent events and considers the relationships, such as the path 

flows, and the resource dependencies.  Some argue that he is just putting a different 

phrase to resource leveling a critical path project.  But keep in mind he adds the 

modeling elements of buffers and feeders and such.  Main thing is that he has a 

different perspective which really focuses on the critical resources of the project and 

lining up what needs to be done with those critical resources in order to have success.  

For exam we should know the aspects which Goldratt see in the critical chain.  These 

include inflated estimates, student syndrome, early finish (take a break?), use of 

averages, asymmetrical curves (beta and triangle distributions), misused safety time (he 

wants safety time all at the end of the project but people may abuse it), multitasking 

(critical resources, finish one step and given another while waiting, become less 

effective, the walt aspect, can blow the timeline if not available due to the multitasking).   
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Class 10: Monitoring & Control      

Introduction 
 

 

PMBOK has a good treatment of 

this. 

 

 

 

Monitoring is Watching   Control is Acting 
 

Point is that monitoring and controlling are not the same thing.  If you do not take action 

you are really wasting your time monitoring!  For the most part every project monitors 

time/duration.  The control for duration, at the simplest level, is someone saying “hurry 

up” or throwing resources at a problem.   

Plan / Monitor / Control     [228] 
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Too often the whole monitor and control process is just looked upon as periodic reports, 

summaries for executives.  If this is how the organization treats M&C they are missing 

the opportunity to have a huge influence on the project.  Monitor & Control goes on all 

throughout the project. 

An iterative process throughout the project.  But unfortunately it is often minimized so 

that people can spend time on the real work (execution stage).   

 

When you have poor monitor and control you are not collecting the right information 

(because you did not think about it properly ahead of time) and you have not put 

processes in place to collect the information you need.  Whatever you happen to be 

collecting is probably the easiest thing to collect (but probably not telling you what you 

need to know).  And, in this poorly planned project, you may not even do anything with 

the=at poorly collected information.   

 

Plan / Monitor / Control - PMI     [PMBOK] 

 

 

 

 

 

 

 

 

These are all called monitor & control process groups.  It has inputs and outputs, we 

can see it has outputs at the initiating phase, the planning phase, execution and closing.   

Lack of Planning, Lack of Communications, Poor Risk management 
These are the three which most often kill a project. 
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Someone may ask, what do monitor and control have to do with the initiating phase?  

But that is where we begin to define what we are going to measure and what control 

actions we will take.   

Cost is the obvious measure but you may also want to pick up things like team morale, 

the impact on the business, etc.  An example may be taking the pulse of the staff every 

30 days and asking on a 1 to 5 scale how they feel about the project.  This could be a 

soft monitoring item.  When you see big changes you can stop and ask “what has 

happened to cause this change”.   

 

NEED TO THINK ABOUT THIS IN THE BEGINNING AND PUT THEM IN PLACE. 

Monitoring System Design     [230] 

 

 

 

 

 

 

Here we identify the special characteristics, the things we want to control.  Cost, time, 

use of certain resources, defect level, attitude, team spirit.   

Planning: what am I going to measure, how am I going to do it, put the system in place.  

Must be done at beginning.  Can begin thinking about this at the charter stage.  What 

outcomes do I want to realize in this project besides time and money?   
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Formats of Data     [231] 

 

 

 

 

 

 

 

 

 

FREQUENCY COUNTS, RAW NUMBERS, SUBJECTIVE 

NUMERIC RATING, INDICATORS & SURROGATES, 

VERBAL CHARACTERIZATIONS 

 

With raw numbers you can build control charts using the ratios.   

An example of “subjective measure” would be “how do you feel about it, on a scale of 1 

to 5”.  This may not translate to averages and such but you can use it to spot trends. 

Surrogates refers to looking at something which reflects progress in something else in 

another way. 

Verbal characterizations may refer to just speaking to the team and seeing how they 

feel about a certain task.   

Remember that these terms and ideas are useless unless the whole team understands 

the OPERATIONAL DEFINITIONS! 

 

Text insert with 

definitions on next 

page 
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Data Analysis     [232] 

 

 

 

 

 

Aggregation techniques are tables, averages, fitting stat dist; cb can do this.  Curve 

fitting; fit it and look for outliers, blips.  In seeking out the cause of a abnormality or 

otherwise sub-par performance it may begin to look like assigning blame.  Should try 

hard to avoid this, may not be the case at all.  Have to understand and correct the 

problem but also try to avoid assigning blame. 

Quality Management Techniques: 

control limit

spec limit

spec limit

control limit

 

Control limits are derived from the data, for instance, a certain number of s’s away from 

the mean.  The spec limit is defined by the customer.  The process can be within the 

control limit but outside of the spec limit. 

This is a way to watch and then act.  If we were not recording this we would not know 

when the process drifts outside of spec or control limit.  This is the key point, we must 

plan ahead of time what we want to measure. 
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Figure 7-2, Number of Bugs per Unit of 
Test Time     [232] 

Can be anything, number of “issues”.  

What happens when one of these 

data bars is an outlier, way above the 

others?  It will skew the distribution, 

the line will fall to a time greater than 

expected.  The result is a delay in the 

project. 

 

 

 

Fig. 7-3, Percent of Specified 
Performance Met During Successive 
Repeated Trials     [232] 

You are evaluating this as you go 

through the project, deciding id you 

need to act! 
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Fig. 7-4, Ratio of Actual Material Cost to 
Estimated Material Cost     [233] 

Were we not measuring we would 

not have spotted this trend.  They 

have devised this measure, now they 

can devise a control.  When 

monitoring a parameter it is a good 

idea to have a trigger. 

(this is actual over planned) 

 

 

They have established a control, now what do they do about it? 

Reporting     [233-234] 

Examples of reports: change control, 

defect level, voice of customer, red-

yellow-ƎǊŜŜƴΣ ŜǘŎΧ  

 

 

 

 

 

Periodic reports can become routine and there is a tendency not to read them.  Yet 

these reports have taken someone a lot of time to compose.   
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Communication Plan 

A communication plan is very important when you have different stakeholders.  It’s 

simplistic but yet so good to do.   

 

Wk Mo Execd

Change 

Order

Bob Õ Õ CO = Change Order

Sue Õ Exe = executive

John Õ Mo = Month

Aups Õ Wk = Week

CEO Õ  

 

The vertical columns can measure whatever we like, whatever is good for the project.   

This is essentially a Communications Plan.    Doing this up front, during the planning 

phase, will help connect with the people in the right way.  It can also teach you about 

the interest of the people you are working with.  Maybe the CFO only wants to know 

about change orders.  Helps the PM know what the upper managers are interested in.   

 Other tools for communicating project progress. 

Dashboard 
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Report Types     [234] 

 

 

 

 

 

 

 

Special analysis is probably a situation where you really have to dig in and figure out 

what is going on with a bad project.   

 

 



OPIM300 Project Management  © H Guy Williams, 2007 

OPIM300, Project Management Class 10 Notes  pg. 12 

Effective Reports 

These qualities make a report Effective! 

¶ Are Accurate 

¶ Arrive when needed 

¶ Contain actionable information 

¶ Go to the right people 

 

The report is part of the monitoring and control system and you expect to be able to act 

on it (the report).   

 

Meeting Guidelines     [235] 

Covered this in session 2.   

 

 

 

 

 

 

This idea of the chair taking the 

minutes may be lame.  “Chair” 

can’t really manager everything 

about the meeting. 
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Communications     [236] 

 

 

We’ve talked about “virtual” earlier in 

the course. 

 

 

 

Earned Value     [237] 

 

This is a form of metrics, but they are more than just dollars and time.   

Could have spent a period of time charging a contract but not making progress.  Could 

have purchased an expensive piece of equipment up front.   

Reporting out task completion by percentage is not really accurate.  We see how this is 

addressed on the next slide … 
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Estimate Conversions     [238] 

 

 

 

 

 

 

Here we are speaking of project “TASKS”, not completion of the entire project.   

In some cases it will be very difficult to tell when you are a certain percent done with a 

project or task.   

 

Earned Value     [238-239] 

 

 

 

 

 

 

 

 

MS Project inverts the signs so that a negative value is good and a positive value is 

bad.  This is contrary to most of the industry.  Standard convension is that negative 

variation is bad and positive variation is good.  The “EARNED” represents the schedule 

variation.   
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Earned Value Definitions     [239] 

PV, EV, AC, BAC, EAC, ETC, VAC 

 

 

 

 

 

 

 

 

 

 

Earned value Formulas     [239] 
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Class Example      

1

1,000$     

4 1,200$     2

600$        

50% done

3

 

Remember: Earned is against the plan, what it should have cost you!  It’s what is the 

estimated value of the work actually accomplished?  Not the actual cost but the 

estimated value.  How many days did it take versus the plan? 

 

 

 

[these cells have the names 

and equations programmed in, 

blank on next page] 

 

 

Present value PV = 3000

Earned Value EV = 2500

Actual Cost AC = 2800

Budget at Completion BAC = 4000

Estimate at Completion EAC = BAC/CPI = 4480

Estimate to Complete ETC = EAC - AC = 1680

Variance at Completion VAC = BAC - EAC = -480

Cost Variance CV = EV - AC = -300

Schedule Variance SV = EV - PV = -500

Cost Performance Index CPI = EV/AC = 89.3%

Schedule Perf. Index SPI = EV/PV = 83.3%

In Class Example: Fence Project

Solve For: Calculation Answer Interpretation of the Answer

PV 1000+1000+1000 3000 we should have done $3000 worth of work

EV 1000+1000+500 2500 we have actually completed $2500 worth of work.

AC 1000+1200+600 2800 we have actually spend $2800

BAC 1000+1000+1000+1000 4000 our project is 4000

CV 2500-2800 -300 we are over budget by $300

CPI 2500/2800 0.893 We are only getting 89 cents out of every dollar we put into the project.

SV 2500-3000 -500 we are behind schedule

SPI 2500/3000 0.833 We are only progressing at 83% of the rate planned.

EAC 4000/89.3 4480 we currently estimate that the total project will cost 4479

ETC 4479-2800 1680 we need to spend 1679 to finish the project

VAC 4000-4479 -480 we currently expect to be $479 over budget when the project is completed.
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Present value PV = 1

Earned Value EV = 1

Actual Cost AC = 1

Budget at Completion BAC = 1

Estimate at Completion EAC = BAC/CPI = 1

Estimate to Complete ETC = EAC - AC = 0

Variance at Completion VAC = BAC - EAC = 0

Cost Variance CV = EV - AC = 0

Schedule Variance SV = EV - PV = 0

Cost Performance Index CPI = EV/AC = 100.0%

Schedule Perf. Index SPI = EV/PV = 100.0%

Programmed Cells

 

Name Formula Interpretation

Cost Variance (CV) EV - AC Negative is over budget, Positive is under budget.

Schedule Variance (SV EV - PV
Negative is behind schedule, Positive is ahead of 

schedule.

Cost Performance Index 

(CPI)
EV / AC

We are getting $___ worth of work out of every $1 

spent.  Funds are or are not being used efficiently.

Schedule Performance 

Index (SPI)
EV / PV

We are (only) progressing at ____% of the rate 

originally planned.

Estimate at Completion 

(EAC)
BAC / CPI

As of now, how much do we expect to total project to 

cost?  (Note, there are variations of this formula if the 

rate of spending is not the same.)

Estimate to Complete 

(ETC)
EAC - AC How much more will the project cost?

Variance at Completion 

(VAC)
BAC - EAC

How much over or under budget will we be at the end 

of the project?

 

Present value PV Estimated value of the work planned to be done

Earned Value EV Estimated value of the work actually accomplished

Actual Cost AC Actual cost incurred for the work accomplished

Budget at Completion BAC Budgeted amount for the total project effort

Estimate at Completion EAC BAC/CPI

Estimate to Complete ETC EAC - AC

Variance at Completion VAC BAC - EAC

Cost Variance CV EV - AC

Schedule Variance SV EV - PV

Cost Performance Index CPI EV/AC

Schedule Perf. Index SPI EV/PV

A PROBLEM LIKE THIS 
WILL BE ON THE EXAM.  
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Variation when Rate of Spending is 
variable 

 

Earned Value Formulas - Estimate at Completion

Name Formula Interpretation

BAC / CPI
Used if no variances from the BAC have 

occurred or you will continue at the same rate 

of spending

AC + ATC Actual plus a new estimate for remaining work.   

Used when original estimate was fundamentally 

flawed.

AC + (BAC - EV)

Actual to date plus remaining budget.  Used when 

current variances are thought to be atypical of the 

future.  AC plus the remaining value of work to 

perform.

AC + (BAC - EV) / CPI
Actual to date plus remaining budget modified by 

performance.  Used when current variances are 

thought to be typical of the future.

Estimate at 

Completion (EAC)

 

Use these formulas when the rate of spending varies.  (NOT ON EXAM) 
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Project Control     [244] 

 

 

 

 

 

Control is where we ACT!  We are trying to fix a problem, get back on schedule.   

Control means interceding in an activity someone has been doing and ócorrecting itò.  This 

implies someone is at fault or was doing something badly.  Want to avoid spreading this kind of 

feeling. 

The purpose of control is to reduce the differences between plan and actuality.  Get back to 

where you want to be according to the plan. 

An example may be monitoring defects in a software project.  When a certain threshold is 

reached (trigger) you my begin shifting resources (acting). 

 

 

Purpose of Control     [245] 

What is the focus of 

the project manager?  

Is it to come in under 

budget?  Under 

resource?  Under in 

use of a physical 

asset?  These are good 

things but not really 

what we should be 

driving for.  From a 

άǎǘŜǿŀǊŘǎƘƛǇέ ŀǎǇŜŎǘ ƻƴŜ ƻŦ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ŎƻƴǘǊƻƭ ƛǎ ǘƻ ƘŜƭǇ ǘƘ ŜǇǊƻƧŜŎǘ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǘƘŀǘ ǇǊƻƧŜŎǘ 

look for success more that simply hitting the target.  Because projects are so often delayed the big win 

becomes just hitting the completion date on schedule.  One of the purposes of control, if it is set up 

correctly, is that it can help that organization be a better stewart of those assets and look for (and catch) 

opportunities to bring it in under budget and under the time schedule.    
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Designing the Control System      [246] 

 

 

 

 

 

 

 

 

Point is that building a control and monitoring system cost money (and/or time).  And there is a 

deminishing retirn point.  The point here is that you can overinvest in a monitor and control is you donôt 

get an equal return.  Must find the right balance.  Typically we spend little time on controls but it is 

possible. 

Impact on creativity and innovation: if not careful your control can actually squelch some 

innovation in its implementation.   

Across the board cuts: can have someone overspent, they cut the budget, someone else who has 

been very judicious in their spending gets the same cut.  So this cut can take the under control 

project out of control.   
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Control System Components     [248] 

Sensor, standard, comparator, decision maker, effector  
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Types of Control Systems     [248-249] 

Here things are either working or they are 

not working.  May have a trigger to 

indicate. 

 

Post takes more of a historical approach. 

 

 

Say you had difficulty getting additional people during a project.  After looking at this problem in post 

control part of the risk management plan may be devise a plan to have auxiliary resources available at 

certain points in the project.  Another option may be to set the trigger lower thus giving more time to 

act.   
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Tools for Control     [249-250] 

 

Critical Ratio is a way to express the 

project with one number.  It looks at 

both how the project is doing from a 

money and time standpoint.   

CR < 1 means the project is overall 

behind in some way (money, time, or 

both).   

CR > 1 means the project is ahead in 

some way (both or one or the other).   

CR is more useful than 

red/yellow/green but the problem it 

has is that you are only measuring two 

things (time/money) and completely 

ignoring the softer issues.   

It is also possible to be way ahead on 

one measure and way behind on 

another and the ratio will still be one. 

CR is a good way to filter out projects 

that are doing OK.   
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Figure 7-9 Critical ratios with Control 
Limits     [251] 

[This will not be a quiz question]  

The text calls these control limits but it is 

debatable.  Control limits are the statistical 

measures, 3s and 6s for example.   

These are spec limits or warning lines.  The 

purpose of this kind of tracking chart is tosay, if 

above this ignore but if above this take action. 

Only useful if there is a plan in place with a 

functioning measurement tool tracking over time. 

Here we are tracking as the project progresses. 

 

 

 

Figure 7-10, Cost Control Chart     [252] 

9ȄŀƳǇƭŜ Ƴŀȅ ōŜ άŘƻƭƭŀǊǎ ƻŦ ǾŀǊƛŀǘƛƻƴέΦ  !ǘ ŜŀŎƘ 

measurement point you are adding in the variation 

from the plan. 

Keep in mind this is not the critical ratio. 
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Scope Creep      [253] 

 

Scope vs Enhancements: an elaboration of a spec / requirement. 

Scope Creep is omnipresent.  Will see it in most cases.  This can separate the good PM from 

the bad PM.  How you deal with scope creep is very much within your control.  There are 

preventitive ways to help deal with it and even stave it off to begin with.   

What are other types of causes of scope creep?  Customer comes back and says ñwell thatôs 

not what I really met.ò   

Must be aware that you can percieve a change to be easy, think that it should not take 

anymore time or money, and agree to do it, only to find out that it requires a constrained 

resource you had not planned on.   

Want test cases for each requirement, the test cases expose the weaknesses. 
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Change Control System     [253] 

 

 

ANY CHANGE REQUIRES AN IMPACT ANALYSIS! 

Must do a full impact analysis to make sure it has not increased the risk, it hasnôt used a 

constrained resource, not just simply did it coost more money or can we add it cause itôs 

free.  There could be an impact that could hurt you project.   

Make sure you have a process which includes someone who has the authority to accept or 

reject any particular change.  As a PM you are paying the cost or suffering the consequences 

if you do not fully evaluate a change request. 
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Controlling Scope Creep     [253-254] 

 

bŜŜŘ ŀ ǊŜŀƭ ǇǊƻŎŜǎǎ ƛŦ ȅƻǳ ǿŀƴǘ ǎǳŎŎŜǎǎΦ  άIŀƭƭǿŀȅέ ŎƘŀƴƎŜǎ ǿƛƭƭ ƪƛƭƭ ǘƘ ŜǇǊƻƧŜŎǘΗ   
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HSB ɀ Will Project Scope Creep Cost You ɀ or Create Value     [end of class 10] 
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MULTI  

GENERATIONAL  

PROJECT  

PLAN  

This can be a way of taking a large project which has lots of scope creep and breaking it up into 

άƎŜƴŜǊŀǘƛƻƴǎΦέ  5ƛŦŜǊŜƴǘ ǇƘŀǎŜǎΦ  You know ahead of time what the final product looks like, but you are 

adding functionality at every step.  You are acknowledging up front that you do not want to tackle it as 

one project because it represents so much challenge.  So much variation.  So you get the first phase of 

functionality done and plan how you want phases 2, 3, and 4 to come together.  You want to do a cost 

benefit at each step.   

 

 

1 2 3 4

 

Adding functionality at each step.  The bigger the project the more opportunity for scope creep 

(and potentially larger).  This is the idea of splitting the project into sub-projects.   

 

 

Remember, scope change can also create opportunity! 
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Goal Project Management      

 

 

 

 

 

 

 

 

 

 

 

 

 

 


