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CLASS 9 RIGRILIGRTS

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).

OPIM300, Project Management Class 10 Notes pPg. 1



OPIM300 Project Management © H Guy Williams, 2007

Class 10: Monitoring & Control

Introduction

« Monitoring and Control are the opposite sides
of project selection and planning

= basis for selection dictates what to monitor

-~ planning identifies elements to control PMBOK has a good treatment of

. . . . . this.
+ Monitoring is collection, recording, and

reporting of information

« Control uses monitored information to align
actual performance with the plan

+ Not the same task — distinctly different

Monitoring is Watching Control is Acting J

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 [22s

e Closed loop process — until the project is done
¢ Planning-monitoring-controlling effort often r—

minimized to spend time on “the real work” %
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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 [rusox]

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 ABOUTIS IN THE BEGINNIRGD PUT THEM IN PLRAC

Monitoring System Design (230

e |dentify special characteristics of performance,
cost, and time that need to be controlled

» performance charactenstics should be set for each
level of detail in the project

» Heal-time data should be collected and compared
against plans
» mechanisms to collect this data must be designed

e Avoid tendency to focus on easily collected data

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 | going to measure, how am | 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 | want to realize in this project besides time and money?
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Formats of Data 231

« Frequency Counts
» Simple tally
» Count/ period (typical) Text insert with
« Raw Numbers
» Actual amount used
» Ratio format is appealing page
» KEE[] basis / time periﬂd / process the same

definitions on next

« Subjective Numeric Ratings
» Ordinal ranking
» Cannot process like raw numbers
« Indicators and Surrogates
» Alternate to direct measure approach
» Want directly related to variable
« Verbal Characterizations

» Use limited terminology FREQUENCY COUNTS, RAW NUMBERS, SUBJECTIVE

» All parties must understand operational definiion =~ 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 DEFINITIDNS
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The majority of data to be collected will evenrually exist in one of the following five
formats.

£

Frequency counts A simple tally of the occurrence of an event is common—for
example, days without an accident. Often a count of events per time period or as a
fraction of some standard number is used, such as complaints per month, defects per
thousand products, and fraction of luggage lost.

Raw numbers Actual amounts are used, usually in comparison to some expected
or planned amount, such as dollars spent, hours required, and pounds consumed.
The comparison to plan may take the form of variances, that is, differences between
planned and acrual, or ratios of one to the ather. The ratio format is particularly ap-
pealing for reporting on a control chart with predetermined limits, as is described
later in the chaprer. When collecting raw amounts it is important that the basis,
rime period, and collection process always be the same.

Subjective numeric ratings These are usually subjective estimates of some quality
offered by specialists in the topic, such as ordinal “rankings” of performance. They
can be reported in the same ways as raw numbers, but they often cannot be mathe-
matically processed in the same ways raw numbers can.

Indicators and surrogates When it is especially difficult to find a direct measure of
a variable, indicators or surrogates are frequently used instead. If this approach is
raken, it is important thart the indicator or surrogate be as directly related to the vari-
able as possible. For example, body temperature is an indicaror of infection and years
of experience can be a surrogate for expertise. The number of salespersons, however,
would be a poor, and clearly indirect, measure for level of customer service.

Verbal characterizations Other variables that are difficult to measure, such as
team spirit or client-supplier cooperation, may take the form of verbal characteriza-
tions. These forms of data are acceptable and useful as long as the rerminology is
limited and is uniformly understood by all parties.
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Data Analysis 232

Aggregation Technigues

Fitting Statistical Distributions

Curve Fitting

Quality Management Techniques

Not “assignment of blame”

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

——————————————————————————————— speclimit

————————————————————————————————— 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]

i Can be anything, number of “issues”.

A What happens when one of these

! A data bars is an outlier, way above the
others? It will skew the distribution,

the line will fall to a time greater than

b
)
\'\-.
HI_IFIH\I:I]:W*m- expected. The result is a delay in the

Time project.

Freguency

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

1 You are evaluating this as you go
Lo . through the project, deciding id you
o need to act!

Percent of responses within
specihed time
b
-

l | | l | | | | | | |
Mumber of triaks

¥
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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.

Al E

(this is actual over planned)

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

Reporting [233-234)

Reports Examples of reports: change control,
= Project Status Reports

» TimefCost Reports
= Wanance Reports

s Not all stakeholders need to receive same
information

» Avoid periodic reports
s |Impact of Electronic Media

» Helationship between project’s information system
and overall organization’s information system

defect level, voice of customer, red-
yellow-ANB Sy s> Si0OX

Periodic reportzan 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

© H Guy Williams, 2007

A communication plan is very important when you have different stakeholders. It's
simplistic but yet so good to do.

Change
Wk Mo Execd Order
Bob o] (@)
Sue (0]
John o]
Aups (o]
CEO @)

CO =Change Order
Exe = executive
Mo = Month

Wk = Week

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

OPIM300, Project Management

Class 10 Notes
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Report Types (234

© H Guy Williams, 2007

o Roufine
= Planned

» Most common

e_Exception

» Intended for special decisions / unexpected
» Special notice to stakeholders

e Special Analysis

» Unique reports
» Dissemination of special study results

Special analysis is probably a situation where you really have to dig in and figure out
what is going on with a bad project.

For project are primarily three distinet types of reports: diich we
have been descrisiag] , and special analysis.

eptina e primartly intended for special decisions or unexpected sit-
uations in ul—uc_ affected team members and outside managers need to be made
aware of a change, and the change itself needs to be documented.

Spiecial anblysis reports are prepared to disseminate the results of a special study
in a project concerning a particular opportunity or problem for the project.
They may be distributed to top management, other project managers wha would
benefit from the knowledge, functional managers, or anyone who might be af-
fected or interested. Typical subjects might include studies of new materfals, ca-
pabilities of new sofrware, and deseriprions of the impact of new government
regulations.

In addition o the benefits @ﬁmm &@a offer these

benefits

They provide the mutual underssanding berween stakeholdess in a project re-
garding the goals, progress, difficulties, successes, and other ongoing events of
impottance to the project.

They help communicare the need for coordinarion among those working on the
tasks and subtadks of the project.

There are often changes to the poals and functioning of projects. Reports can
communicate this informacion in a timely and appropriate fashion, thus mini-
mizing the confusion often encountered during such changes.

They help maintain the visibility of the project, and the project team, o rop
management, functional managers, colleagues, and clients.

Finally, unless the project is a disaster, starus reports help keep the projecr team
motivated.

OPIM300, Project Management Class 10 Notes
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Effective Reports

These qualities make a report Effective!

Are Accurate

Arrive when needed

Contain actionable information
Go to the right people

= =4 4 A

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

¢ Meetings should be help primarily for group ~ Covered this in session 2.
decision making

@weekly progress report @

» Avoid meetings when technology can substitute

¢ Distribute written agenda in advance of
meeting

= Allow sufficient lead time

» Define start / stop time

Ensure everyone is properly prepared for the
meeting o ) )
This idea of the chair taking the

minutes may be lame. “Chair”
can’t really manager everything
about the meeting.

Chair of meeting should take minutes {or delegate
and review)

» Avoid attnbuting remarks to individuals in the minutes
» Document decisions, not discussion

Avoid excessive formality

If meeting is held to address specific crisis, restrict
meeting to this issue alone

OPIM300, Project Management Class 10 Notes pPg. 12
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Communications [z3s

e Use of the Internet / Software Programs
* Document management

= Collaboration _ o
We've talked about “virtual” earlier in

¢ Virtual Project Teams the course.

» See earlier course sessions

Earned Value 237

Z task budgeted cost x task % completition
all tazks=

The percent of task’s budget actually spent is not a good
indicator of the percent completion.

“ __there is no safisfactory way to measure accurately the
percent of completion of most tasks, let alone to measure
accurately the percent of completion of an entire project.”

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 ...

OPIM300, Project Management Class 10 Notes pPg. 13
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Estimate Conversions [23s

e 50-50

50% complete when task started and other 50%
added when task finished

e 100%

100% complete when finished and zero percent
before that

o Ratio of Cost Expended to Cost Budgeted

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]

+ Negative o
varance is bad /

+ Positive
varance is B o i plan
goeod i

Lhiiik

+ MSP at
varniance with

Sproredl By e s o
T L)
]

PMI and /A Lewi [y
generali_lf "i: gt LRI S ]
ooy ) L

Lanzxl vahw

convention
[ ] heari

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

ACTOyTm Tarm Interpratatfion

Vihat Is the estimated value of the work
P Planned Value planned to be done?

Vihiat Is the estimated value of the: work achually
EV Eamed Walus accomplished?

Vhiat Is the actual cost Incumed for the work
&L #ctual Cost accomplished?

How much did we bugged for the intal project
BAC | Budgeiai Compleion | efori?

What do we cumently expect the total project to
EAC | Estimate at Compietion | cost?

Fram this Frﬂll'lt on, oWy much mane dowe
ETC | Estimateino Complete | expect it o cost to finish the project?

Hiow miuch over or under budget do we expscl
WALC Varanse at Completion | o be 3t the end of the project?

Earned value Formulas 239

Hama Formula Intarpretation |
Hegative 5 ower budgst, Posltlve s under
Cost Varanos (CV) EW- AC butiges.
Sehedule Variance Hegative & behind schedule, Posltive Is ahead of
(BV) EV - Py schadule.
Cost Perfomance We are geifing 5 wordh of work out of every 51
Index {CP) SV I AC spent. Funds are of ane not being used efclently.
Schedule
Perfomance indey We are (only) progressing at % of the rate
(5P} EV J PV originally planned.
A5 of nio. b ) = a fflew
Esfimate at to cosi? (Mode, La
Compiletion (EAC) BALC | CPI f the rate of spending is 2 53 pages down
Esiimate o Complete
(ETC) EAL - AC How much more will the project cost?
Variance at How much aver or under budget will we be at the
iaCmmpiztion (VAC) BAC - EAC end of the project? £l

OPIM300, Project Management Class 10 Notes pPg. 15
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ple
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« Project to build a new fence. The fence is
four sided. Each side is planned to take one
day to build, and is budgeted for 51,000 per
side. The sides are planned to be completed
one after the other. Today is the end of the

third day.

e Status: Side 1 - done @ $1,000
Side 2 - done @ $1,200
Side 3 - 50% done @ $600
Side 4 - Not yet started

S 1,000

4

S 600
50% done

S 1,200

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?

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 projectis 4000

Ccv 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.

In Class Example: Fence Project

Present value PV = 3000
Earned Value EV = 2500
Actual Cost AC = 2800
Budget at Completion BAC = 4000 [these cells have the names
Estimate at Completion EAC =BAC/CPI = 4480l and equations programmed in,
Estimate to Complete ETC =EAC-AC= 1680 blank on next page]
Variance at Completion VAC =BAC-EAC= -480
Cost Variance cv =EV-AC= -300
Schedule Variance N\ =EV-PV= -500
Cost Performance Index CPI =EV/AC= 89.3%
Schedule Perf. Index SPI =EV/PV = 83.3%

OPIM300, Project Management
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Present value

Earned Value

Actual Cost

Budget at Completion
Estimate at Completion
Estimate to Complete
Variance at Completion
Cost Variance

Schedule Variance
Cost Performance Index
Schedule Perf. Index

© H Guy Williams, 2007

PV Estimated value of the work planned to be done
EV Estimated value of the work actually accomplished
AC Actual cost incurred for the work accomplished
BAC Budgeted amount for the total project effort

EAC BAC/CPI

ETC EAC- AC
VAC BAC - EAC

cv EV - AC
Y EV - PV

CPI
SPI

EV/AC
EV/PV

A PROBLEM LIKE THIS

WILL BE ON THE EXAM.

Present value

Earned Value

Actual Cost

Budget at Completion
Estimate at Completion
Estimate to Complete
Variance at Completion
Cost Variance
Schedule Variance
Cost Performance Index
Schedule Perf. Index

Programmed Cells
PV = 1
EV = 1
AC = 1
BAC = 1
EAC =BAC/CPI = 1
ETC =EAC-AC= 0
VAC =BAC-EAC= 0
cv =EV-AC= 0
SV =EV-PV= 0
CPI =EV/AC= 100.0%
SPI =EV/PV = 100.0%

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 EV/AC We are getting $  worth of work out of every $1
(CPI) spent. Funds are or are not being used efficiently.
Schedule Performance We are (only) progressing at % of the rate
EV/PV L —
Index (SPI) originally planned.
Estimate at Completion As of now, how much do we expect to total project to
P BAC / CPI cost? (Note, there are variations of this formula if the
(EAC) o
rate of spending is not the same.)
Eshmat(?Et_(l)_é:)omplete EAC - AC How much more will the project cost?
Variance at Completion BAC - EAC How much over or under budget will we be at the end
(VAC) of the project?

OPIM300, Project Management
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Variation when Rate of Spending is
variable

Earned Value Formulas - Estimate at Completion

Name Formula Interpretation

Used if no variances from the BAC have
occurred or you will continue at the same rate
of spending

BAC / CPI

AC + ATC Actual plus a new estimate for remaining work.
Used when original estimate was fundamentally
Estimate at flawed.

Completion (EAC) Actual to date plus remaining budget. Used when
AC + (BAC - EV) current variances are thought to be atypical of the

future. AC plus the remaining value of work to
perform.

Actual to date plus remaining budget modified by
performance. Used when current variances are
thought to be typical of the future.

AC + (BAC - EV)/ CPI

Use these formulas when the rate of spending varies. (NOT ON E

OPIM300, Project Management Class 10 Notes pPg. 18
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Project Control (244

e Acts which seek to reduce differences
between plan and actuality

e Difficult Task
« human behavior involved
» problems rarely clear cut

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

Control means interceding in an activity some
implies someone is at fault or was doing sdrimgf badly. Want to avdispreading 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 thresshold
reached (trigger) you my begin shifting resources (acting).

Purpose of Control (243

What is the focus of
the project manager?
» physical asset control Is it to come in under
budget? Under
resource? Under in

» financial control use of a physical
asset? These are good

e Regulation of Results Through the Alteration  things but not really
of Activities what we should be

driving for. From a
GaiSel NRaAKALE |aLISOG 2yS 2F (KS LiJzN1J22asSa 2F 02y i N
look for success more that simply hitting the target. Because projects are so often delayed the big win

e Stewardship of Organizational Assets

» human resources

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

e Purpose is to correct errors, not punish the
guilty

e [nvestments in control subject to diminishing
returns

¢ Must consider impact on creativity and
innovation

e Be careful not emphasize short-run results at
the expense of long-run objectives

« Dangers of across the board cuts

Poaint 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
get an equal return. Must find the right balanTgpically we spendittle time on controls but it is

possible.

Impact on creativity and innovation: if not careful your control can actually squelch some
innovation inits 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 [24s

Sensor, standard, comparator, decision maker, effector

1. Each control must have a sensor, the duty of which is ro measure any aspect of the
project’s ourput that one wishes to control. For instance, it must be able to measure
the length of the vardstick we mentioned earlier.

2. The control system must have a standard for each thing measured. For the vardstick,

the standard is 36 inches.

3. Next, the control system needs a comparator, a mechanism that compares the output
of the sensor with the standard. =

4. Given the results of the comparison, the control system needs a decision maker to decide
if the difference between what the sensor measured and the standard is large enough to
warrant attention. For the yardstick, a group of 23 engineers attending a project man-
agement seminar did not expect (or require) accuracy greater than plus or minus %
inch. For more precise measurement they would insist on a steel tape measure.

5. The final piece required in a control system is an effector. If the decision maker de-
cides that some action is required to reduce the difference between what the sensor
measures and the standard requires, the effector must rake some action. [t may oper-
are on the input or the process (or both), to fix the problem.

& DEFELT S
Al

PUINTS RRe T
HMEAY T MENTS
[ oY

PLAN
CALLY FoR
DEFEUGE T
DErcnendE AJ
TIME INCIREASE]

TRIGGER 13 Thy :DJ'FFL-QFN:EEE

EeT W PLAN NED AND
Acrunii REACHING A CeRTAIN
PUINT
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Types of Control Systems (248249

# Go/No-Go Controls Here things are either working or they are

» predetermined standard must be met for not working. May have a trigger to

permission to be granted to continue indicate.

+ Post-Control

» done after project completed

Post takes more of a historical approach.

» purpose is to allow future projects to learn from
past project expenence

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]

© H Guy Williams, 2007

¢ Variance Analysis
¢ Trend Projections

actual progress B budgeted cost

e Earned Value Analysis scheduled progress

e Critical Ratio

=== Frojectaed
Bedget, plan

Corulstive cosl, value, progress

Gate  Figure 78 Trend projection,

Another useful ool for a PM is the Srifigielivatin: A critical ratio indicates to a man.
aper when a task or process is becoming unacceprable, rypically when the rario drops
below 1. By tracking the rario, the manager can anricipate when a problem may be
brewing, The caleulation of the cntical matio for project tasks is the product of a sehedile
fitinmnd a/fierane The schedule ratio is acmal progress divided by scheduled progress,
as measured by some commen standard such as earmed value: VPV, Cleatly, ratios
grearer than one are desirable. The cost rafioviz budpered cost divided by acrual cosr, or
if eamed value data are available, EVIAC, Agein, valoes grearer than one are most de-
sirable. Taling the product of these cwo ratios thus gives s an oversll measure thar in-
cludes performance, cost, and schedule.

T CR = {ectual progressfecheduled progress) * (budgeted costfactual cost)

Mote that the two ratios are equally important in the calewlation of the critical
racio. If one ratio iz bad, it can be offset by the other ratio i it i= equally good. For exam-
ple, if the actual progress i3 2 and the scheduled progress iz 3, resulting in a schedule
rario of 3f3, and the budgered cost is 6 and the acoual cost s 4, resulting in a cost ratio
af 3/, their product, 2/3 ¥ 32 = |. Thus, alchough the projecr is behind schedule, the
cost: iy correspondingly below budget 2o everything i= fine if Jateness i no problem for
this activity, This may not really be acceptable to the PM 5o a wise PM will evaluate
the components of a critical ratio as well a5 the overall value, Remamber thar the mea-
surement of progress is subject to the same wernimgs we noted in the discussion of
earned value.

actual cost

=@

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.

Table 7-3 Critical Ratio (CR) = actual progress/scheduled progress) ® (budgeted cost/actual cost)

Task Actual Scheduled Budgeted Actual Critieal
Number Progress Progress Cost Cost Ratie

1 (2 / 3} * sl f 4) = Lo

2 (2 { 3} X sl f &) = A7

3 (3 ! 3} ® (4 / 0) = 67

4 3 / 2} = sl { 6} = L5

5 (3 / 3} X sl { 4) = L5
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Figure 7-9 Critical ratios with Control
Limits 251

[This will not be a quiz question]
A I L S
| The text calls these control limits but it is
3 2 e iy S S P Pt . L
debatable. Control limits are the statistical
; i ‘ g measures, 3S and 6S for example.
B
§ WRC T I Y S fos These are spec limits or warning lines. The
1 Al S purpose of this kind of tracking chart is tosay, if
Wbk el kv pragetl dgroain premig e above this ignore but if above this take action.
Only useful if there is a plan in place with a
e functioning measurement tool tracking over time.
i s i ink i 4120 Here we are tracking as the project progresses.

Figure 7-10, Cost Control Chart sz
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Scope Creep 253

e Coping with changes frequently cited by
PMs as the single most important problem

e« Common Reasons for Change Requests
» Client

» Availability of new technologies and matenals
» Other?

Scope vs Enhancements: an elaborationspie / 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 cornfthedre are
preventitive ways to help deal with it and even stawdfito begin with.

What are other types of causes of scope cree,
not what | really met. o

Must be aware that you can percieve a change to be easy, think that it should not take
anymore time or money, and agr® 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

« Review all requested changes
e |dentify impact of change

« Evaluate advantages and disadvantages of
requested change

+ [nstall process so that individual with
authority may accept or reject changes

¢ Communicate change to concerned parties

¢ Ensure changes implemented properly

e Prepare reports that summarize changes
made to date and their impact

ANY CHANGE REQUIRES AN IMPACT ANALYSIS!

Must do a full Il mpact analysis to make sure |
constrained resource, not just simply did it
free. There could be an impact that could hurt you project.

Make sure pu 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]

¢ Include change control system in contract

e Require all changes be introduced by a
change order

¢ Require approval in writing by the client's
agent and senior management

e Consult with PM prior to preparation of
change order

¢ Amend master plan to reflect changes

bSSR I NBIFf LINRPOS&aa AT &2dz ¢l yid &adz00Saao al Lttt gl
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HSB z Will Project Scope Creep Cost You Z or Create Value [end of class 10]

When do you permit changes to a major project?
e delays / overruns vs. market opportunities
e staying open to changes / avoiding creep

Need frameworks / rules / structure:

¢ Right people defined the project’s scope

e Project boundanes sharply delineated

¢ Impact of changes can be quickly calculated

Planning Phase
e Differentiate Scope from Purpose
e Involve key stakeholders
« Plan in the aggregate
e Setthe rules
» Change Control Board
» Additional work thresholds
» Project size stipulation
» Limit new features

Execution Phase
e 5Split the project into sub-projects
Shorter time frames
Start with sub-projects with least uncertainty
Add sub-projects based on customer input
“periodic system prototyping”
» Differentiate Scope from Purpose
. [ ROI Analysis]
e Communicate a clear Cost / Benefit
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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

GIASYSNI (A 2y a dEvoukrbvk aheSdbRiyidiwhdt d fidal$dbct 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.

Adding functionality at each stef@.he bigger the project the more opportunity for scope creep
(and potentially larger). This is the idea of splitting the project intepsajects.

Remember, scopshange can also create opportunity!
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Chapter 5

Simple Change Order — pg. 143
Good Flow Chart for managing change — pg. 145
Issues List / Parking Lot — pg. 149

Chapter 6

Feedback from Customer — pg. 154
Team Lessons Learned — pg. 157
Review meeting with Sponsor — pg. 161
Create Close-out Report — pg. 162
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