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Appendix C

COMPUTER PROJECT EXERCISES

POM+ Project
Blue Zuma Project
Conveyor Belt Project

The POM+ Project (POM+) is new to this edition while versions of Blue Zuma Project
(BZ) and Conveyor Belt Project (CBP) computer exercises appeared in previous editions.
Video tutorials have been created for BZ which detail both how to complete each part of
the exercise as well as appropriate answers. These tutorials are available at the
publisher’s instructor website. Each exercise is designed to help students apply the
concepts and principles presented in the textbook. Moreover, students will learn how to
use commercial project management software to develop their own project information
system.

During the course of the exercises, students have to apply more and more of the concepts
which are presented in the textbook. While each exercise introduces those features
presented in the accompanying chapter, it also relies on previous work. Eventually, the
system gets bigger and more complicated until the student has developed a project
information system. This step-by-step method supports gradual understanding of the
building blocks for successful application of an integrated project information system.
We recommend that instructors use these exercises in parallel to specific chapters and not
as a final examination.

Which exercise to use? The POM+ is designed to be less complicated and easier than
the CBP. POM+ contains half the number of activities/summary tasks of CBP. While
both exercises address similar issues, the resource allocation problems in POM+ are less
complex than the CBP. Likewise, POM+ requires only two status reports instead of the
four quarterly reports for the CBP.

BZ is similar to POM+ in scale and focus, except it requires only one status report and
does not contain a detailed WBS. What makes BZ unique is the availability of video
tutorials that detail step-by-step how to use MS Project to complete the assignment as
well discusses appropriate answers. These video tutorials were developed to support on-
line instruction. They can be used to support completion of BZ project as well as serve as
a reference for completing either the POM+ or CBP exercises.

Choice depends upon how confident the instructor is in his’/her command of MS Project
and the experience of the students. Students with project management experience may
find the POM+ or BZ too simple. Instructors who are teaching project management for
the first time and/or have little experience with MS Project should probably use the ZP
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exercise. Here they can privately use the video tutorials to master the exercise. The
videos can also be used to provide feedback to students. We strongly recommend
restricting access to these tutorials to only students registered for a specific course to
prevent solutions from leaking out to other students at other universities. When using
BZ, instructors should heed the advice given in the review of answers and provide
students with additional guidance during the tricky Part 3 section.

POM+ presents similar resource problems as BZ and is recommended if the instructor
believes solutions to the older exercises are available through informal student channels.

Another option is to use the cases that require MS Project to solve. These cases include:
Nightingale Project, Greendale Stadium Case, Whistler Ski Resort Project, CyClon
Project, Optical Disk Preinstallation, Advanced Energy Technology Data Center
Migration and/or Whitbread World Sailboat Race.

Each major exercise is discussed in turn. The exercises themselves will not be repeated
since they are contained in the textbook. Rather, we will provide hints on how to solve
the problems, discuss possible “traps” or questions, and provide examples of successful
solutions. Some of the managerial implications will be discussed to provide you with
specific thoughts related to each exercise.

Software. Presented solutions were achieved using Microsoft Project. These exercises
are, however, not software-dependent. Students should be able to use any of the major
project management software programs to complete the exercises. In order to solve the
exercises the software should be capable of the following:

e Include up to 30 different activities (including deliverables and the project itself) with
name, predecessors, duration, and resources (including hourly rates and capacity
constraints)

Code the project activities

Schedule a project, using duration, predecessors, and resources

Develop and print an AON Chart of the project

Develop and print a Gantt Chart of the project

Perform a leveling option (resource constrained) for overallocated resources
Calculate the costs of different activities and resources for different times.

One advantage that Microsoft Project provides is an excellent tutorial program that
allows students to learn the program while working on the exercises. This tutorial is
supplemented by a set of video tutorials contained in the student CD-ROM which
demonstrates the major steps in using MS Project. Our experience suggests that most
students are capable of mastering the program to solve the exercises on their own with
minimal directions from the instructor if they follow the tutorials. Problems emerge
when they deviate from the tutorial and try to use the software on their own.

Relevant copies of MS Project files pertaining to different parts of the exercises are
included in the teacher’s CD-ROM and noted when relevant. In some cases documents
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produced by MS Project are included in the teacher’s manual, but for the most part
instructors will need to access designated files to obtain specific information. We
strongly recommend that you create back-ups for all these files before accessing them
just in case they get altered during use.

Check the author’s Web site for further hints and advice for using these exercises:

http://www.bus.oregonstate.edu/faculty/bio.htm?UserName=Larson
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POM+ PROJECT COMPUTER EXERCISE

Relevant copies of MS Project files pertaining to different parts of the exercise are
available from the text instructor Web site (see POM+ folder). Instructors will need to
access designated files to obtain specific information and generate documents similar to
those presented in the teacher’s manual. We strongly recommend that you create back-
ups for all these files before accessing them in case they get altered when using them.

Partl-FILE: POM1

The first step is to insert the WBS into Microsoft Project. Since all of the information is
provided there should be no major problems. Figure POM-1 depicts the WBS.

Figure POM-1: WBS

WES Tazk Mame
1 POM+ Project

1.1 R & D product developmen
1441 Meed survey
142 Set procuct specs
11.3 Shelf lite report
11.4 Mutrition report

1.2 Select fruit suppliers

1.3 Initial production
1.31 Equipmenrt rehakb
132 Production trisls
1.3.3 Quality trials
1.3.4 Gality metrics
135 Cality training

1.4 Distribution
1.4.1 Market testing
142 Package design
143 Select distributors

1.5 Legal
151 Complete FDA& cerification
152 Redister trademark

1.6 Prepare product aunch

The next step is to enter the estimated durations and predecessor information to create a
preliminary schedule for the project. POM1 contains this file. Figure POM-2 depicts the
network diagram while POM-3 contains the Entry Table and Gantt Chart. Figure POM-4
contains the schedule table.

4 PROJECT MANAGEMENT: THE MANAGERIAL PROCESS



Figure POM-2: Network Diagram

Hint: Students who try to use the “Network” option will be frustrated by the inability to
arrange the boxes so that they clearly display the flow of activities. To rectify this
problem one can select “Layout” under “Format” and click the “allow manual box
positioning” box and shortening the spacing parameters. Students can then proceed to
efficiently arrange the boxes and fit it to a page by adjusting % scale or fit to # desired
pages in “Page Setup - page”. To further help students, it is also possible under the
same option window used to “allow manual box positioning” to select a “straight” link
style, which will alleviate the links between boxes from overlapping.

Figure POM-3: Entry Table and Gantt Chart
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Figure POM-4: Schedule Table

trials

b. What is the critical path?

take?

The project is expected to be completed on July 12, 2012 and will take

135 days to complete.

There are two interconnected critical paths:

Need survey + Set product specifications + Equipment rehab +Production
Quality trials + Quality metrics + Quality training + Prepare

product launch

Need survey + Set product specifications + Shelf life report + Select fruit
suppliers + Production trials + Quality trials + Quality metrics +

Quality training +
Prepare product launch

c.  Which activity has the most total slack?

Select distributors has 50 days total slack.

PROJECT MANAGEMENT: THE MANAGERIAL PROCESS

D [Task MName Start Finizh Late Start Late Finizh Free Slack | Total Slack

1 PO+ Project Tue 1312 Thu 11212 Tue 17312 Thu 71212 0 days 0 davs
2 R & D product development Tue 1312 Tue 3612 Tue 17312 Tue 3612 0 days 0 days
3 Meed survey Tue 1312 Tue1f3MM2 Tue 12312 Tue1i31M2 0 days 0 days
4 Set product specs Wied 2MM 2 Tue 2721M2 Wed ZMM2 Tue 2i21M2 0 days O days
] Shelf life report Wied 252212 Tue 3BM2 Wied 222M2 Tue 3612 0 days 0 days
5] Mutrition report Wed 2/22M2  Tue 2028M20 Wed 2072912 Tue 36M2 Sodays Sdays
7 Select fruit suppliers Wied 3T 2 Tue 4312 Wed 37M2 Tue 44312 0 days 0 days
g Initial production Wed 272212 | Wed 62012 Wed 272212 Wed 672012 0 days 0 davs
9 Ecjuipment rehak Wyied 252212 Tue 41312 Wied 2022M2 Tue 44312 0 days 0 days
10 Production trials Wied 442 Tue 472412 Wed 4/4M2 Tue 42442 0 days 0 days
11 Guality trials Wied 4525M20  Tue S220M2 Wed 4525M2 Tue S522M2 0 days 0 days
12 Guality metrics Wed 2/23M2 Wed 350120 Wed 352312 Wied 553012 0 days 0 days
13 Guality training Thu S31M 2 Wed B20M2  Thu S31M20 Wed 62042 0 days 0 days
14 Distribwution Wed 3712 Tue 5842 Wed 31412 Wed 62012 5 days 5 days
15 Market testing Wied 3TA2 Tue 4M7H2 Wed 342 Tue 452412 0 days S days
16 Package design Wied 4M5M 2 Tue SBM2 Thu S31M2 Wed 6200 2 30 days 30 days
17 Select distributors Wed 37M2) Tue dMO0M2) Wed SHEM2 Wed BI20M2 S0 days 50 days
18 Legal Wed 41812 Tue 5812 Wed 32512 Wed 573012 5 days 5 davs
19 Complete FD& cedification Wied 41512 Tue G2 Wed 452512 Tue SHEM2 G days S days
20 Register trademark Wiad 4MEM2 Tue $24M2 0 Wed S/23M2 Wied 553012 25 days 25 days
al Prepare product launch Thu 2112 Thu TH2M2 ThuB21M2 Thu TH2M2 0 days O days

a.  When is the project estimated to be completed? How many working days will it




d.

1.

2.

How sensitive is this network?

Fairly sensitive since there are two interconnected critical paths and 3 non-
critical activities have only 5 days of total slack each.

Identify two sensible milestones and explain your choice.

Both Set product specs and Select fruit suppliers are critical burst
activities so the completion of each of these activities would be good choices.
Students may need to be reminded that a milestone is not a task but an event (i.e.,
start or finish).

Part2 - FILE: POM?2

At this stage resources and their impact on the project are introduced. Since very few
projects do not encounter some sort of resource constraint their consideration is a crucial
part of project management.

Note: That when students assign more than one resource to an activity the software
automatically divides the duration by the number of resources. They should be reminded
to restore the original duration after adding resources.

Which if any of the resources are over-allocated?
Marketing, R&D, and Legal are over-allocated

Assume that the project is time constrained and try to resolve any over-allocation
problems by leveling within slack. What happens?

Marketing and Legal are no longer over-allocated. R&D is still over-
allocated.

What is the impact of leveling within slack on the sensitivity of the network?

Due to the unresolved R&D allocation conflict, Nutrition report is now
part of the original interconnected critical paths. Sensitivity has been furthered
increased due to the total slack for Select distributors being reduced from 50
days to just 5 days and Register trademark being reduced from 25 days to 10
days. These changes illustrate how leveling within slack tends to compress the
project network and increase network sensitivity.

Include a Gantt chart with the schedule table after leveling within slack (see Figure POM-
5 and Figure POM-6)
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Figure POM-5: Schedule Table after Leveling within Slack

v [Task Mame Start Finish Late Start Late Finizh Free Slack | Total Slack

1 POM+ Project Tue 17312 Thu TA2M2 Tue 17312 Thu 71212 0 days ¥ days
2 R & D product development Tue 17312 Tue 3612 Tue 1312 Tue 3612 0 days 0 days
3 Meed survey Tue 14312 Tue 1/31M12 Tue 10312 Tue 1531012 0 days 0 days
4 Set product specs Wied 2MM20 Tue 221120 Wed 2R M2 Tue 2021012 0 days 0 days
g Shelf life report e 202212 Tue 3EM2 Wed 202212 Tue 3612 0 days 0 days
5 Mutrition report Wied 202942 Tue 3EM2 Wed 20294 2 Tue 3612 0 days 0 days
7 Select fruit suppliers iWied 357012 Tue 4312 Wed 372 Tue 47312 0 days 0 days
g Initial production Wed 22212 Wed 6/20M12 Wed 272212 Wed 672012 0 days ¥ days
9 Eqjuipment rehak Wied 2022M2 Tue $3M2 Wed 202212 Tue 45312 O days 0 days
10 Production trials Wied 4412 Tue 424120 Wed 4/4M2 Tue 40524012 0 days 0 days
1 Guality trials Wied 425M2 Tue S/22M20 Wed 425N 2] Tue 552212 0 days 0 days
12 Gualty metrics Wied SI23M2 Wed S/30M2 0 Wed SI23M 2] Wed 55301 2 0 days 0 days
13 Guality training Thu Si31M2) Wed B20M2 Thu Sr31 M2 Wed BR200M 2 0 days 0 days
14 Distrilntion Wed 3712 Wed 61312 Wed 314412 Wed 62012 5 days 5 days
15 Market testing Wied 320 TuedMTH2 Wed 3M4M2 Tue 4524012 0 days 5 days
16 Package design Wied 411812 Tue 52 Thu S22 Wed 6720012 30 days 30 days
17 Select distributors Wied S8M2 Wed BM3IN2 Wed SMEM2 Wed B20M 2 S days S days
18 Legal Wed 41812 Tue 51512 Wed 42512 Wed 573012 5 days 5 days
19 Complete FDA, cerification Wied 4118M2 Tue SN2 Wed 412512 Tue 5MEM2 Sdays 5 days
20 Redgizter trademark Wied S92 TueSMSM2 Wed S523M20 Wed 55300 2 10 days 10 days
el Prepare product launch Thu G212 Thu7M2M2 ThuB21M2  Thu 7HM2H2 0 days 0 days

Figure POM-6: Gantt Chart after Leveling within Slack
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4. Assume the project is resource constrained and resolve any over-allocation
problems by leveling outside of slack. What happens?

extended by five days to July 19, 2012. The reduction in total slack in Register

R&D is no longer over-allocated and project completion date has been

trademark and Select distributors remains. Notice that Shelf life report and
Equipment rehab no longer appear to be marked as a critical activity. In the

case, Equipment rehab the new schedule has created 5 days of “real” slack. The
same is not true for Shelf life report! MS Project determines critical paths based
solely on technical (predecessor) dependencies. What often emerges when
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resources are leveled are resource dependencies. In this case, there is no technical
dependency between Shelf life report and Nutrition report, however, there is a

resource dependency. Both activities require the only 3 R&D staff available to
the project. Hence, a delay in Shelf life report would cause a delay in the start of
Nutrition report and extend the critical path. This is an important example of

the difference between task and resource dependency. Within the Critical Chain

Project Management (CCPM), Shelf life report would be part of the critical chain

of the project.

Figure POM-7: Schedule Table after Leveling outside of Slack

v [Task Mame Start Finish Late Start Late Finizh Free Slack | Total Slack
1 POM+ Project Tue 17312 Thu 7912 Tue 17312 Thu 711812 0 days ¥ days
2 R & D product development Tue 17312 Tue 34312 Tue 1312 Tue 31342 0 days 0 days
3 Meed survey Tue 14312 Tue1/31M2 Tue 10312 Tue 1531012 0 days 0 days
4 Set product specs Wied 2MM20 Tue 221120 Wed 2R M2 Tue 2021012 0 days 0 days
g Shelf life report e 202212 Tue 3GM2 Wed 2029120 Tue 3M3M2 S days 5 days
5 Mutrition report Wied 320 Tue 3M3IA2Z Wed 37M2 Tue 3M3NMZ 0 days 0 days
7 Select fruit suppliers Wied 31412 Tue 4M10M2 Wed 31412 Tue 411012 0 days 0 days
g Initial production Wed 22212 Wed 6/2TM2 Wed 222912 Wed 672712 0 days ¥ days
9 Eqjuipment rehak Wied 2022M2 Tue $3M2 Wed 202942 Tue 4M0M2 Sdays Sdays
10 Production trials Wied 411112 Tue SHAMZ Wed 4MM1M2 Tue 3 M2 0 days 0 days
1 Guality trials Wied S2M20 Wed 530120 Wed S52M20 Wed 5053001 2 0 days 0 days
12 Gualty metrics Thu 3531M2 Wed 65812 Thu s3I M2 Wed 66N 2 0 days 0 days
13 Guality training Thu BFFM2 Wed BR2TH2 Thu BSTM 2| Wed BI27H2 0 days 0 days
14 Distrilntion Wed 31412 Wed 62012 Wed 32112 Wed 62712 5 days 5 days
15 Market testing Wied 3M4M2 Tue 4/24M20 Wed 321012 Tue SHAM2 0 days 5 days
16 Package design Wied 452512 Tue 51512 Thu BfFM 2| Wied 6272 30 days 30 days
17 Select distributors Wed SHEM 2 Wed B20M2 Wed SI23M2 Wed BI2TM 2 S days S days
18 Legal Wed 425M2 ) Tue 52212 Wed 5212 Wed 66112 5 days 5 days
19 Complete FDA, cerification Wied 425M2 Tue SMEM2  Wed S2M2)  Tue 552212 Sdays 5 days
20 Redgizter trademark Wied SMEMZ2 Tue S/22M2  ThuSidiM2 Wed BB 2 10 days 10 days
el Prepare product launch Thu G/28M 2 Thu7Ma9M2  ThuB28M2  Thu 7HM9M 2 0 days 0 days

Figure POM-8: Gantt Chart after Leveling outside of Slack
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Part3- FILE: POM3

1. How much will the project cost? What is the most expensive activity?

The project is estimated to cost $1,692,000.00.

Equipment rehab is the most expensive activity accounting for roughly 31% of the total

cost of the project ($528,000).

2. What does the cash flow statement tell you about how costs are distributed over the
lifespan of the project?

Twenty-seven percent of the total costs are expected to occur in March while only six
percent of the costs occur during the first month of January (see Figure POM-9).

Figure POM-9: Total Estimated Costs by Month
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The monthly cash flow is displayed in Figure POM-10.
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Figure POM-10: Monthly Cash Flow

Januar Februan March April M a June Jul
POM+ Project
R & D product development
Meed survey §64,000.00
Set product specs §57,600.00
Shelf life report §11,520.00 §7.680.00
Mutrition report §49,600.00
Select fruit suppliers §6,240.00 $3,360.00
Initial production
Eguipment rehah $105,600.00 §387,200.00 $35,200.00
Production trials $219,520.00 $15,680.00
Guality trials $86,400.00
Quality metrics $2,400.00 $9,600.00
Guality training $136,800.00
Distribution
Market testing $41,600.00 $54 40000
Fackage desian $8,320.00 $22,880.00
Select distributars $35,200.00 $44 800,00
Legal
Complete FDA certification $11,520.00 $31,680.00
Register trademark $14,400.00
Frepare product launch $35,840.00 $232,960.00
Taotal §64,000.00 $174,720.00 §452,320.00 $332,320.00 §208,640.00 $227,040.00 §232,960.00
Total
FoM+ Project
F & D product development
Meed survey f64,000.00
Set product specs Fa7,600.00
Shelf life repart $19,200.00
Mutrition report F8,600.00
Select fruit suppliers F9,600.00
[nitial production
Equipment rehah f528,000.00
Froduction trials $235,200.00
Quality trials §86,400.00
Quality metrics f12,000.00
2 uality training $136,800.00
Distribution
Market testing Fa6,000.00
Package design £31,200.00
Select distributors Fa0,000.00
Legal
Complete FDA certific ation $43,200.00
Register trademark f14, 400.00
Frepare product [aunch $268,800.00
Total $1,692,000.00
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PART 4

Students are asked to generate two status reports and interpret performance indices
associated with project progress. Note: there will be a tendency to rely heavily on the
earned value statistics generated by the software. While these statistics provide valuable
information with regards to costs they are less useful in terms of schedule. Students
should be encouraged to assess actual and planned schedule to determine in “real time”
how far ahead or behind the project is. The Tracking Gantt chart and the Variance Table
are very useful for doing this.

The EACs or FAC (Forecast cost at completion) can be found in the Earned Value table
as simply EAC.

The CPI and TCPI can be obtained from the Earned Value Cost Indicators Table.

The PCIB and PCIC will have to be calculated by hand.

How many days ahead or behind the project can be obtained from the Variance Table.
Hint: Students should be told to enter the tracking information from the tables presented
in the text from left to right. For completed activities, first enter the start date, then the
finish date. For incomplete activities, first enter the start date, then the actual duration
and lastly the remaining number of days. Students should double check to make sure the
information in the Tracking Table is identical to what is in the text.

Students often forget to insert the correct status date in the Project Information box.

A problem that sometimes occurs is that when a file is saved the status report date is not
saved and has to be re-entered!

Part 4A - FILE: POM4a

Below is a sample status report. Students should be discouraged from providing
information point by point (1...2...3...) and instead submit a coherent report.

During the first three months the project is experiencing cost over-runs and is not on
schedule. It is important given the priority matrix for POM+ that students focus on the
need for better cost control. At the same time, bright students will identify the potential
problems surrounding the delay in Market testing.
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To: Conner Gage

From: Percy Young
Re: March 31 status report
COST Cv= -$73,831 CPI=0.87

The project is currently 4% over budget. The most significant cost over-runs were Need
survey (-$6,400) and Set product specs (-$11,520). Equipment rehab which is not
completed is expected to be at least $57,831 over-budget. Shelf life report met budget
while Nutrition report is the only activity to be completed under-budget (+$ 1,920).
The POM+ project is only getting 87 cents of planned work for each dollar spent. If this
continues, then the EACt would be $1,943,164, and POM+ will be $251,164 over budget.
The TCPI indicates that that the project will have to earn ($1.07) for each dollar spent to
come within budget.

SCHEDULE SV= -$193.671 5 days behind schedule

The project is five days behind schedule and is now expected to be completed on July,
26, 2012. The Need survey took 2 days longer than planned while Set product specs
took an extra 3 days. Both were on the critical path. It is expected that Equipment
rehab will take 5 days longer than planned. There is $193,671 worth of work that was
supposed to have been done by this time that has not been done. This is largely due to
the delays in the previously mentioned activities and that Market testing has not begun
yet. The delay in Market testing deserves attention since it originally 5 days of slack
has been reduced to one day of slack. The delay in Market testing threatens the creation
of a new critical path.

According to both the PCIB and the PCIC the project is roughly 29 percent complete.
Conclusion: The project is both behind schedule and over-budget. The latter is serious
since the budget for the project is constrained. Every effort should be made to complete

the remaining work more efficiently without compromising quality. Management needs
to start Market testing soon to reduce further delays.

Appendix C: Computer Project Exercises 13



Figure POM-11: Earned Value Table for March 31, 2012

I [Task Mame Planned Walue - PV | Earned Value - EY | AC (ACWE) =Y (Y E&C BALC WAC
(BCWE) [BCWE)

1 |POM+ Project $691,040.00 $497,369.33 $571,200.00 ($193.6T0.6T) ($73,830.6T) $1,943,164.44 $1.692.000.00 ($251,164.44)
2 R & D product development $150,400.00 $150,400.00  $166,400.00 $0.00 ($16,000.00)  $166,400.00  $150,400.00  ($16,000.00)
3 Meed survey $64,000.00 $64,000.00  $70,400.00 §000  ($6,40000)  $70,400.00 $64,00000  ($6,400.00)
4 Set product specs $57 ,600.00 §57,60000  $63,120.00 F000 (F11,52000) $63,120.00 $57 60000 (F11,52000)
5 Shelf life report $19,200.00 $19,200.00 19 200.00 $0.00 F0.00 $19,200.00 $19 ,200.00 $0.00
] Mutrition repart $9,600.00 $9,600.00 F7 65000 000 §1,820.00 7 GE0.00 $49,600.00 1,82000
7 Select frutt suppliers $6,240.00 $0.00 $0.00 ($6,240.00) $0.00 $2,600.00 $9,600.00 F0.00
] Initial production $492,800.00 $346,969.33 $404,800.00 ($145.330.6T) ($57,830.6T) $1,164,807.03  $998.400.00 ($166,407.03)
] Ecjuipment retak $482 500,00 §346,960.33 F404,50000 (F145,33067) ($5783067)  FE1600372  §S28,00000 (§ES0037)
10 Production trisls F0.00 F0.00 000 000 $0.00 $235,200.00 235 200.00 000
11 Guality trialzs F0.00 F0.00 F0.00 000 F0.00 $i56,400.00 Fi5,400.00 000
12 Guality metrics F0.00 F0.00 000 000 $0.00 $12,000.00 $12,000.00 000
13 Gluality training F0.00 F0.00 F0.00 000 F0.00 $136,800.00 $136,600.00 000
14 Distribution $141,600.00 $0.00 $0.00  ($41,600.00) $0.00 $207,200.00 $207,200.00 $0.00
15 Market testing i1 B00.00 F0.00 $0.000  F41,600.007 F0.00 F95,000.00 $46,000.00 000
16 Package desion $0.00 $0.00 $0.00 F0.00 $0.00 $31,200.00 $31,200.00 F0.00
17 Select distributors f0.00 f0.00 $0.00 000 $0.00 $50,000.00 $80,000.00 000
18 Legal $0.00 $0.00 $0.00 $0.00 $0.00 $57,600.00 $57,600.00 $0.00
19 Cornplete FDA certification F0.00 F0.00 000 000 $0.00 4320000 $43,200.00 000
20 Register trademark F0.00 F0.00 F0.00 000 F0.00 14,400.00 $14,400.00 000
byl Prepare product lsunch F0.00 F0.00 F0.00 $0.00 F0.00 F265 800.00 F265,800.00 $0.00

Figure POM-12: Tracking Gantt Chart for March 31, 2012
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Part 4B - FILE: POM4b

Below is a sample status report. Significant improvement in cost management has
occurred since the last report and POM+ is now slightly under budget. Schedule
performance is a bit more complex, since there has been a shift in the critical path.
Bright students will focus on the consequences of delaying the start of Market testing.

14
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To: Conner Gage

From: Percy Young
Re: May 31 status report
COST CV= +$13,949 CPI=1.01

The project has enjoyed significant cost savings since the March 31% report and is now
$13,949 under budget. The CPI of 1.01 suggests that we are on budget. Significant
savings across the board have more than made up for the cost over-runs that occurred
during the first 3 months. The biggest savings occurred in Market testing ($12,800) and
Quality trials ($8,640), while Package design ($6,240), and Complete FDA
certification ($2,880) were also under budget. It should be noted that work on
Equipment rehab was turned around and instead of the forecasted $58,000 deficit, it
was only $17,600 over budget. The forecasted cost at completion is now $1,672,182 with
a projected savings of $19,818. The TCPI indicates that the project will only have to earn
97 cents on each remaining dollar spent to come in on budget.

SCHEDULE SV= -$41,091 6 days behind schedule

The project is currently six days behind schedule and is now expected to be completed on
July 27, 2012. Despite time savings recorded across the front, there is roughly $41,000
worth of planned work that has not been accomplished. The source of the problem can
be traced to the late start of Market testing which eventually caused a delay in the start
of Complete FDA certification work. Given the 25 day lag for the FDA application to
be processed, this link is now predicted to cause the 6 day delay in the start of the final
Prepare product launch activity. This delay has also given the once critical Quality
Training activity 5 days of total slack. In essence, the critical path has shifted.

According to both the PCIB and the PCIC the project is 70% complete.

Conclusion: The project team should be commended for its efforts over the past few
months to reduce costs. With two-thirds of the project completed the POM+ project
stands a good chance of being completed within budget. With regards to schedule, the
completion delay is tolerable given the priorities of the project. Every effort should be
made to sustain the positive momentum without compromising quality.

It should be pointed out to students that both Complete FDA certification and Register
trademark require governmental approval (the source of the FS lags) and is outside the
direct control of the project team. Delays in processing could further extend the
completion date.
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Figure POM-13: Earned Value Table for May 31, 2012

ID [Task Mame Planned Yalue - P4 Earned “alue - EY A [ACNF) S W E&C BAC WG
(BCWE] [BCWR)

1 |POM+ Project $1,232,000.00 $1,190,908.67  $1,176,960.00 ($41,001.33)  $13,945.67 $1,672,182.24 $1,692,000.00  $19,317.76
2 R & D product development $150,400.00 150, 40000 $166,400.00 $0.00 ($16,000.00)  $166,400.00  $150,400.00 ($16,000.00)
3 Meed survey $64,000.00 $64,000.00 §70,400.00 000 ($65,400.000 §70,400.00 §64,00000  (56,400.00)
4 Set product specs $57,600.00 $57,600.00 $69,120.00 000 ($11,520.000 $69,120.00 $57,600.00 ($11,520.00)
5 Shelf life report $19,200.00 1920000 $19,200.00 $0.00 $0.00 1920000 $19,200.00 $0.00
[ Mutrition report $9,600.00 §9 60000 §7 55000 $0.00 $1,920000 §7 550000 §9 600000 F1,920.00
7 Select fruit suppliers $49,600.00 $9,600.00 $9,600.00 F0.00 $0.00 $9,600.00 $9,600.00 $0.00
8 Initial production $852,000.00 $849,600.00  $342,880.00  ($2,200.00) $6,720.00 $990,503.05  $998,400.00 $7,896.95
9 Equipment rehab F526,000.00 $528,00000  $545600.00 000 (17,600,000 $54560000  $528,00000 (F17,600.00)
10 Production trials F2335,200.00 $235,200.00 F218,520.00 F0.00 $13 680.00 F218,520.00 $235,200.00 $15,680.00
11 Guality trials F56 400.00 $56,400.00 §77 760,00 $0.00 §5 640000 §77 760,00 F56,400.00 F5,640.00
12 Guality metrics F2,400.00 F0.00 $0.00  ($2,400.00) F0.00 F12,000.00 F12,000.00 F0.00
13 Guality training $0.00 $0.00 $0.00 $0.00 $0.00 $136,500.00 $136,500.00 $0.00
14 Distribution $162,400.00 $138,108.67 $1T,760.00  ($24,291.33) $20,348.67 $176,671.55 $207,200.00 $30,528.45
15 Market testing F9E,000.00 F9E,000.00 Fa3,200.00 F0.00 F12,500.00 Fa3,200.00 900000 F12,800.00
16 Package design $31,200.00 $31,200.00 §24,960.00 $0.00 $6,240.00 §24,360.00 £31,200.00 £6,240.00
17 Select distributars $335,200.00 F10.908 67 FaE0000 ($24,231.33) $1 306 67 Fr0.40274 Fid0,000.00 $9,597 26
18 Legal $57,600.00 $43,200.00 $40,320.00  ($14,300.00) $2,880.00 $53,760.00 $57,600.00 $3,840.00
19 Complete FDA certification $43,200.00 4320000 4032000 F0.00 $2,850.00 4052000 F43,200.00 $2,680.00
20 Register trademark $14 400.00 $0.00 $0.00 (514 400.00) $0.00 14 400,00 14 400,00 $0.00
2 Prepare product launch $0.00 $0.00 $0.00 000 $0.00 $265,500.00 $2658,500.00 $0.00

Figure POM-14: Tracking Gantt Chart for May 31, 2012
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BLUE ZUMA PROJECT COMPUTER EXERCISE
Relevant copies of MS Project files pertaining to different parts of the exercise are
available from the text instructor Web site (see BZ folder). Instructors will need to
access designated files to obtain specific information and generate documents similar to
those presented in the teacher’s manual. We strongly recommend that you create back-
ups for all these files before accessing them in case they get altered when using them.
Video tutorials that provide step-by-step instructions for completing the exercise as well
answers are also available at the publisher’s text instructor Web site (see Blue Zuma

video folder). They can be uploaded to course websites to provide additional support and
feedback.

Part 1
File: Blue_Zuma_P1

This exercise deals with using software to create a preliminary schedule of the project
based on the information provided in Table A2.1 Part 1.

1. When is the project estimated to be completed? How long will the project take?
The project is scheduled to be completed on 12/22/08 and will take 250 days.

2. What is the critical path for the project?
Market analysis = Product design = Product design selection - Detailed product
design - Test prototype - Finalized product design = Order production equipment
-> Install production equipment - Celebrate

3. What activity has the greatest amount of slack?
Detailed marketing plan has 159 days of free slack.

4. How sensitive is this network?
Sensitivity is defined as the likelihood that the critical path(s) will remain stable
during the completion of the project. It is a function of the amount of slack non-

critical activities has as well as the number of different critical paths.

The network is not very sensitive. There is only one critical path and free slack
ranges from 20 days to 159 days.

5. ldentify two sensible milestones and explain your choices.
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Milestones are appropriate checkpoints that provide an indication of progress on the
project. All other things being equal the start of critical merge activities and the
completion of critical burst activities are useful milestones. As such we recommend
the finish of “Product design selection” and “Finalized product design.” Moreover
the names of these activities imply importance by themselves.
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6. Compare the advantages/disadvantages of displaying the schedule as a network
versus a Gantt chart.

Network schedules more clearly illustrate the relationship between different activities
and the critical path. They can report precise information in each box (i.e., duration,
early start, etc.). Gantt charts are easy to understand and provide a clear overview of
the project schedule according to calendar dates.

Include the following printouts (see attached figures and tables):

Gantt Chart (see Figure Z-1) — Students will need to change the timescale by clicking
“Format” and then “Timescale” and changing the options to quarters and months.

Blue mu.zp";m. Part 1
Entry Table & Gantt Chart

[ 10 [Task Name | Duration Start Finish  Predecessors 5 tr 1, 2008 1 7’1‘91

T BlueZumaProjet  280days  Wed V08 Won 12723108 T - y
2 | Market analysis 25days  Wed 1208 Tue /508 ‘

| Product design 40days  Wed 2608 Tue 4/1/08 2 1

i Manutacturing study 0days  Wed 20608 Tue 34082 ' st

] Product design selection 10days  Wed 4208  Tue 41508 3.4 |
B Detalled marketing plan 15days  Wed 4/16/08 Tue 5/6/08 5 [ &.‘r
— 7| Manufacturing process Wdays Wed 41608 Wed 52808 5 EL""T"
8| Detalled product design S0days  Wed 41608  Wed 62508 5
0 | Test prototype 10days  Thu&2608  Thu7/1008 8

0 Finalized product design 25days  FA71108  Thu®/14/08 79

" Order components 7 days Fri&/1508  Mon 8/25/08 10

2| Order production equipment fddays  FABNS08  Thu0ian8 10

13 Install production equipment 35days  Fri 102108  Fri 12/19/08 11FS+20 days, 12FS+40 days
[a | Celebrate 1day Mon 1222008  Mon 12/22/08 6,13

Task BESATRBESE Summary Pr—  Rolled Up POQIeSS  ee— Group By SUmmTask  e—
: Biue Zuma Proct Critical Task C——  Rolled Up Task Spit Ve Critical Task >
Dato: Tue 4/17/07 Progress — Rolled Up Critical Task (LIIIII)  External Tasks ¢
Miestone * Ralled Up Miestone O Project Summary Tl
Page 1
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Network Diagram (see Figure Z-2) — Students will need to select the “Format” menu
item and then access “Layout” to click the “Allow manual box positioning” option so
that they can move the nodes around. In order to get a copy of the network on one
page they will have to adjust the page by 35% when selecting the “Page Setup - Page”
option. Another useful method to reducing the number of pages in MS Project
documents is to go to “Page Setup — Page” and choose the “Fit to # pages” options.

20
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To obtain a schedule table reporting ES, LS, EF, LF, and slack for each activity (see
Figure Z-3) in the Gantt Chart view select the “View” menu and access “Table” and
choose the “Schedule” option.

Blue Zuma%r?)ject: Part 1
Schedule Table

ID  Task Name i Start i Finish ! Late Stat | Late Finish Free Slack - Total Slack
1 ‘Blue Zuma Project Wed 1/2/08 Mon 12IZZIDSI Wed 1IZII)3i Mon 12/22/08 0 days 0 dalys.j
2 Market analysis Wed 1/2/08 Tue2/508  Wed 1/2/08 Tue 2/5/08 0 days 0 days|
3 Product design Wed 2/6/08 Tue 4/1/08 Wed 2/6/08 Tue 4/1/08 0 days 0 days.
4 Manufacturing study Wed 2/6/08 Tue 3/4/08 Wed 3/5/08 Tue 4/1/08 20 days 20 days|
5 Product design selection Wed 4/2/08  Tue4/15/08 Wed 4/2/08  Tue 4/15/08 0 days 0 days!
6 | Detailed marketing plan Wed 4/16/08 Tue5/6/08  Mon 12/1/08  Fri 12/19/08 159 days 159 days.
T i Manufacturing process Wed 4/16/08 Wed 5/28/08  Thu 5/29/08  Thu 7/10/08 30 days 30 days
8 ! Detailed product design Wed 4/16/08 Wed 6/25/08 Wed 4/16/08 Wed 6/25/08 0 days 0days,
9 | Test prototype Thu 6/26/08  Thu7/10/08  Thu6/2608  Thu 7/10/08 0 days 0 days‘
[T10 | Finalized product design Fri7/11/08  Thu 8/14/08 Fri7/11/08  Thu 8/14/08 0days 0 uays'
1 Order components Fri8/15/08 Mon 8/25/08 Wed 9/24008  Thu 10/2/08 27 days 27 days
12 | Order production equipment Fri 8/15/08 Thu 9/4/08 Fri 8/15/08 Thu 9/4/08 0 days 0 days:
13 | Install production equipment Fri 10/31/08 Fri 12/19/08 Fri 10/31/08 Fri 12/19/08 0 days 0 days.
14 » Celebrate Mon 12/22/08 Mon 12/22/08 Mon 12/22/08 Mon 12/22/08 0 days 0 days‘i
| - 4

Page 1

An AON network for the ZP is included for instructors who wish to have the students
compare their computer generated printout with one created by doing the forward and
backward pass.
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Part 2

At this stage resources and their impact on the project are introduced. Since very few
projects do not encounter some sort of resource constraint their consideration is a crucial
part of project management.

Part A

File: Blue_Zuma_P2A

1.

2.

24

Which if any of the resources are overallocated?

Four resources are overallocated: Marketing specialist, Design engineer, Industrial
engineer, and Purchasing agent.

Which activities involve overallocated resources?

Marketing specialist: Detailed marketing plan & Detailed product design

Design engineer: Manufacturing process & Detailed product design

Industrial engineer: Product design & Manufacturing study,
Manufacturing process & Detailed product design

Purchasing agent: Order components & Order production equipment

Assume that the project is time constrained and try to resolve any overallocation
problems by leveling within slack. What happens?

File: Blue_Zuma_P2A Leveling Within_Slack

By leveling only within slack it is possible to eliminate the Marketing specialist and
Purchasing agent overallocation problems, but not the Design engineer and Industrial
engineer problems. The schedule for Order components and Detailed marketing plan
has been changed for later in the project.

What is the impact of leveling within slack on the sensitivity of the network?

Students should point out that this comes at a cost of dramatically increasing the
sensitivity of the network (see Figure Z-4). Instead of one critical path containing 9
activities there are two interrelated critical paths involving 11 activities. Furthermore,
the slack available to many non-critical activities has been reduced. This illustrates
the point made in the chapter that using slack to resolve overallocation problems
increases the risk of the project ultimately being late.
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Part B
File: Blue_Zuma_P2B

1. Assume that the project is resource constrained and no additional personnel are
available. How long will the project take given the resources assigned?

The project will be completed on 2/19/09 and take 290 days.
2. How does the new duration compare with the estimated completion date generated
from Part 1? What does this tell you about the impact resources can have on a

schedule?

Instead of being completed on 12/22/08 the project is now estimated to be completed
on 2/19/09 and take 40 working days longer.

The implications are simple — “Project network times are not a schedule until
resources have been assigned.”

Include a Gantt chart with a schedule table depicting the resource constrained schedule
(see Figure Z-5):
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Blue Zuma Project Part 28
Schedule Table and Gantt Chart after levaling outside of siack
0 [Task Nama T sat Finsh TaleS@rt | LaleFinsh | Free Siack | Towl Siack [T T Ov1.2008 T 2, 2008 Qi 3, 2008
| 1 {ecemd Lian: | ebruar| March | M) June L
T 'Bive Zuma Project Wed 12108 Thu 211008 Wed 1208 Thu 211909 0 days 0 days.

—Ov 4. % Ty 1. 200 1
tomb Ociober | ovemd | ecemb [January! ebruar| March

Markot analyss Wed 17208 Tue2/508  Wed 1/2108 Tue 2/5/08 0 days 0 days o—
Product design Wed 2808  Tued/108  Wed ¥508  Tue 42908 20 days 20 aays| &
Manutacturing study Wed 42008  Tue 42008  Wed 4208  Tue 42908 0days 0days. h =X

Product design selecton Wed 43008 Tue /1308 Wed 43008  Tue 51303 0ceys 0cays] h-8
|
Detated marketing plan FA72808 ThuSM408 Thu 12009 Wed 21808  129days 129 \un‘

=
Manufacturng process Fri 772508 Fro/508  Fri 72508 Fri 9508 0 days 0days| ‘ h
Detaiied product desgn Wed 51408 Thu 72408  Thu 61208  Thu 82108 0days 20days :g—'
9 Test prototype Fri7/2508 Thu®708  Fridi22n08 Fri 9508 20 days 20 days, )
0|  Finakeed product design MonO/808  Fri10/1008  Mon /808 Fri 1011008 Odays 0days b )
1 ‘ Order components Fri 103108 Mon 111008 Wed 1119008 Fn 11728008 13days 13ays B—

27 Order production equipment Mon 1011308 Thu 1073008 Mon 101308 Thy 1073008 0ceys 0days.

.EEEEEEE!

131 instalt production equpment Wed 123108 Wed 211800 Wed 1231108 Wed 21808 0days 0csys

7 Colebrate Thu21909  Thu2i1909  Thu 211909  Thu 2119009 0days 0 cays|

Task CCD summary P— 000 Up PIOGIESS  ee— Group By SUmMTask —
roject: Blue Zuma Project Critcal Task ey Roliog Up Task ) Sem Ciierases  Cetical Task >

P
Date: Tuo 417207 Pragress —— Rolled Up Crifical Task Comoronon)  Extemal Tasks —ta)
Miestone . Rolled Up Miestcne O Project Summary el

Page 1

The new critical path is Market analysis - Product design - Manufacturing study —->
Product design selection - Detailed product design - Manufacturing Process -
Finalized product design = Order production equipment = Install production equipment
—> Celebrate.

Warning: MS Project does not identify Product design and Detailed product design as
critical activities. Both activities are critical due to resource dependency not a technical
dependency. For example, Manufacturing study cannot start until the Development and
Industrial engineers have completed the Product design. MS Project only identifies
critical activities based on technical dependencies.

This is an important reminder about the difference between resource and task
dependency.

Part 3

1. What options are available to meet this new deadline if the project is not resource
constrained?

The primary options would be to reduce project duration by assigning additional

personnel. Other options would be authorizing paid over-time or outsourcing project
activities.
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2. What options are available to meet this deadline if the project is resource
constrained?

The primary options available include: reduce the scope of the project so that it takes
less time to complete or try to reduce project time by altering the structure of the
network (i.e., introducing lags).

You could also reduce the duration of tasks by having engineers work over-time if
they are salaried.

File: Blue_Zuma_P3

1. Which additional personnel assignments would you choose to complete the project
within the original deadline? Explain your choices as well as the reasons for not
choosing other options.

Students should choose to reduce the duration of Install production equipment and
Detailed product design. Reducing the duration of Detailed marketing plan has no
effect on completion date since it is not on the critical path.

The new completion date is 1/28/09.

Most students will pick reducing Install production equipment since it is visibly on
the critical path—but choosing only this activity will not meet the deadline. You also
have to reduce Detailed product design (see “Warning”).

Students should list the additional resources separately in the Resource Sheet (i.e.,
DevelopmentX, IndustrailX) since they are only available to work on designated
tasks. When adding the resource to a task the software will automatically adjust the
duration. Students should be reminded to readjust the duration to the proper time.

Warning: As noted at the end of Part 2 when the schedule becomes resource
constrained the software loses the ability to identify the critical path and make
appropriate calculations. For example, after leveling outside of slack the software
does not identify Detailed product design as a critical activity but does identify
Manufacturing process. Upon closer examination, they are both critical! Even
though there is not a task related dependency between the two activities there is a
resource dependency since Manufacturing process can not start until the Industrial
engineers have completed the Detailed product design. The software only recognizes
task dependency so that when you reduce Product design to 42 days there is no
change in the completion date. You have to manually change the start of
Manufacturing process to appreciate the savings of crashing Detailed product design.
This is another important reminder about the difference between resource and task
dependency.
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The new schedule created a one day resource overallocation problem for the
Purchasing agent. In order to resolve this conflict the Order components activity start
date must be moved forward to 10/21/08.

You should tell student to check the schedule dates to verify the critical path and
appropriate start dates of activities.

Also some students will come up with a slightly different results if they disregard the
note regarding not to relevel resources. You can get the same completion date by (1)
unleveling the resources, (2) reducing both the Detailed product design and Install
production equipment tasks, and (3) leveling resources outside of slack. Tasks like
Detailed marketing plan will have different start dates. This will produce different
results when generating cash flow statements and status reports.

Students should be caution to heed the note in the case and work off of the schedule
generated at the end of Part 2.

How have these changes affected the sensitivity of the network?
These changes have reduced the sensitivity of the network. The original, single

critical path is restored and the slack on non-critical activities ranges from 12 to 97
days.

Include a Gantt chart with a schedule table presenting the new schedule (see Figure Z-6):

Note that the software has lost the ability to designate the complete critical path since
tasks like Market analysis are obviously on the critical path. Students should be
reminded that MS Project is a tool and an imperfect one at that.

28
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Bue Zuma Project. Part 3
Schaduie Tadle & Gantt Chart
D [Tesk Name Start Finsh (st Stat | Law Finish | Free Siack | Tolal Siack 7 Qv 1 2, 1 Qu 3,
| il _ ‘ecemb L March 1

1 Biue Zuma Project Wed 1208 Wed 1/28/09 Wed 1/30/08  Wed 1/28/09 0days 0days
T2 Maketanalysis Wed V2008  Tue 25/08 Wed 13008  Tue 3/4/08 0days 20 days;

E) Product design Wed26/08  Tued/1/08 Wed ¥S08 Tuo42008  20days 20days’ b

3 Manutacturing shudy Wed4/208 Tue 42008 Wed 43008 Wed 528008 Ocays 2009y %

5 Product design selection Wed 43008  Tue51308  Thu 52908 Wed 6/11/08 0days 20days

8 | Detaied marketing plan FA7/2508 ThuBM408 Thu 129000 Wed 218000  120days rnoap‘ J E

7 Manufactuning process Tue 7/15/08 Mon 82508  Tuo 7/1508  Mon 8/2508 0days Ocays |
T8 | Detailed product design Wed 5/14/08  Mon 714/08  Tue 82408  Thu 821108 0days 28days &:22:1)—
[ Test prototype Tue 74508 Mon 72808  FA®/2208  FAwS08  28days  28days|

0 Finalized product design Tue 826008  Tue 93008  Tue /2608  Tue 930/08 0cays om-‘
777  Ondercomponents Tue 1021/08 Wed 1020008  Fr 11/7/08 Mon 11/17/08 13 days 13days %)——

12|  Order production equipment Wed 10/1/08 Mon 102008 Wed 10/1/08 Mon 10/20/08 Odays 0deys
[73 |  instai production equipment Wed 121708 Tue 127109 Wed 12117008  Tue 1/27/08 Odays Odays

1 Celedrate Wed 12800 Wed 12809 Wed 128000 Wed 1/28/00 0days Odays

Tosk CoomD Summay P—  Folled Up Progress  eem— Group By Summ Task  Qe—
Project Biue Zuma Proj Coiical Task " RoledUpTask (LTI Sel Ciesvieseeses. Crical Task °
Date: Tue #17/07 Progress —— Rolled Up Critca! Tesk (CITTIIII00T  Extemal Tasks. | comcrmmreremsaemeen |
Miestone i Rolled Up Milesione O Project Summary m———
Page 1

Part 4

File: Blue_Zuma_P4 Baseline

1. How much is the project estimated to cost?

Total cost is estimated to be $1,260,000.

2. What activity is estimated to cost the most to complete?

Detailed product design: $330,120.

3. What resource commands the greatest total cost?

Design engineer: $377,280.

4. During which month of the project are the highest and lowest costs expected to

occur? What are those costs?
July: $169,860

November: $0
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5. What likely costs are not contained in this budget?
All indirect costs, material costs.

Include a table containing the estimated costs for each activity and a cash flow schedule
for each month of the project (see Figure Z-7):

Z-7
Blue Zuma Part 4
Monthly Cash Flow
January February March April May June | July Al
[T Blue Zuma Project |
Market analysis $42,240.00 $5,760.00 |
Product design $100,800.00 $117,600.00 $5,600.00 [
Manufacturing study $70,400.00 |
Product design selection $5,620.00 $50,580.00
Detailed marketing plan | $9,600.00
Manufacturing process | $55,120.00
Detailed product design | $94,320.00 $165,060.00 $70,740.00
Test prototype | $34,400.00
Finalized product design ]
Order components |
Order production equipment |
Install production equipment I [
Celebrate | |
Total $42,240.00 |  $106,560.00 | $117,600.00 $81,620.00 $144,900.00 $165,060.00 $169,860.00
z7
Blue Zuma Part 4
Monthly Cash Flow
August September October November December January [February Total
Blue Zuma Project
Market analysis $48,000.00
Product design $224,000.00
Manufacturing study $70,400.00
Product design selection { $56,200.00
Detailed marketing plan $19,200.00 $28,800.00
Manufacturing process $72,080.00 $127,200.00
Detailed product design $330,120.00
Test prototype $34,400.00
Finalized product design $24,640.00 $129,360.00 $154,000.00
Order components $2,800.00 $2,800.00
Order production equipment $5,600.00 $5,600.00
Install production equipment $56,160.00 $112,320.00 $168,480.00
Celebrate | [ $10,000.00 $10,000.00
Total $115,920.00 [ $129,360.00 $8,400.00 ] $56,160.00 $122,320.00 $1,260,000.00

Note: Students will need to customize the cash flow schedule since the default is by
week. Choose the custom option with the Report menu and then select Cash Flow option
to change the time frame.

Part 5

File: Blue_Zuma_P5

Figure Z-8 contains the Tracking table with the progress information recorded up to
August 16, 2008.
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Blue Zuma Project: Part 5
Tracking Table - August 16, 2008

ID [Task Name Act. Start Act. Finish | % Comp. Phys. % Comp..  Act. Dur. Rem. Dur. Act. Cost Act. Work

1 .Blua Zuma Project Wed 1/2/08 NA 60% 0% 176.21days 116.79days $916,600.00 11,844 hrs‘
2 Market analysis Wed 1/2/08 Fri 2/1/08 100% 0% 23 days 0days $44,160.00 736 hrs!
3 Product design Mon 2/4/08  Thu 3/20/08 100% 0% 34 days Odays  $190.400.00 2,448 hrs
4 Manufacturing study Fri3/2108 Tue4/22/08 100% 0% 23 days 0 days $80,960.00 1,104 hrs.
5 Product design selection Wed 4/23/08 Tue 5/13/08 100% 0% 15 days 0days $84,300.00 1,110 hrs
6 Detailed marketing plan NA NA 0% 0% 0days 15 days $0.00 Ohrs
7 Manufacturing process Fri 8/1/08 NA 31% 0% 11 days 25 days $46,640.00 616 hrs
8 Detailed product design Wed 5/14/08 Thu 7/31/08 100% 0% 55 days Odays  $432,300.00 5,390 hrs,
9 Test prototype Fri8/1/08  Fri 8/15/08 100% 0% 11 days 0 days $37,840.00 440 hrsi
10 Finalized product design NA NA 0% 0% 0 days 25 days $0.00 Ohrs:
11 Order components NA NA 0% 0% 0days 7 days $0.00 Ohrs
12 Order production equipment NA NA 0% 0% Odays 14 days $0.00 Ohrs!
13 Install production equipment NA NA 0% 0% 0days 27 days $0.00 [} hrsi
14 | Celebrate NA NA 0% 0% 0days 1day $0.00 Ohrs|

Page 1

1. Your status report should include a table containing the PV, EV, AC, BAC, EAC;t, SV,
CV, and CPI for each activity and the whole project. The report should also address
the following questions:

a.

oo

«Q —+~ oD a

How is the project progressing in terms of cost and schedule?

What activities have gone well? What activities have not gone well?

What do the PCIB and PCIC indicate in terms of how much of the project has
been accomplished to date?

What is the forecasted cost at completion (EACr)? What is the predicted VACt?
Report and interpret the TCPI for the project at this point in time.

What is the estimated date of completion?

How well is the project doing in terms of its priorities?

Try to present the above information in a form worthy of consideration by top
management.

Include a Tracking Gantt chart with your report.
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Here is an example from one of our students:

To: Robin Lane

From: Alice Johnson

Re: Blue Zuma Project Status Report 8-16-08
Cost: CV =-%$114,613 CPI = .87

The project is currently 9 percent over budget. The most significant cost over-runs
occurred while completing the Detailed product design (-$102,180). Smaller cost over-
runs occurred with Product design selection (-$28,100), Manufacturing study (-$10,560),
Manufacturing process (-$7,773) and Test prototype (-$3,440). Significant savings were
obtained for Product design (+$33,600) while a modest saving was gained while
completing Market analysis (+$3,840).

We are currently getting 87 cents of planned work for each dollar spent.

The EAC:x is currently $1,440,069 with a VACs = -$180,069. So if continue to get only
87 cents on the dollar worth of work the project will be roughly 180,000 dollars over
budget.

The TCPI suggest that we have to earn $1.33 for each dollar spent on the remaining work
if we are going to accomplish the project within budget. This is unlikely.

Schedule: 19 days behind schedule Estimated completion date: 2/24/09

At this point in time there is $91,693 worth of scheduled work that has not been
completed.

The project started off well with both Market analysis and Product design being
completed ahead of schedule. The schedule slippage began with Manufacturing study
taking 3 days longer than planned. The Product design selection process took 5 days
longer than planned (50 percent longer!). At this point the project was right on schedule,
but Detailed product design took 13 days longer than expected and Manufacturing
process which is only 31 percent complete is expected to take 6 days longer than planned.

The Detailed marketing plan has yet to be started, but should not impact the schedule
given the slack it has.

The project is roughly about two-thirds complete (PCIB = .64 / PCIC = .64).

Conclusion: The project is behind schedule and over budget. The former is a serious
concern given the importance of completing the project before February 1%. Every effort
should be made to get back on schedule without compromising quality and performance
of the scooter.

Figure Z-9 contains the Variance Table and the Tracking Gantt Chart. Figure Z-10
contains the earned value using MS Project. Students should extract the earned value
information and insert it in a table with the new acronyms (i.e., BCWS = PV).
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S0 Zuma et Pt s
Variance Table & Tracking Gant: Chat - August 16, 2008
D [Task Name S Forieh Bazeine SaAvar. | Fnehvar.
T Zuma Project Wed U208, Ton Wed 172008 Wed V2009 Gdays| 18 days|
7 Warkat ansbysis Wied FA 8, Wed 1208 oo 5508 Taaw 2o
) Geson Vion The 32008 Wied 2608, Teas  2dam  Sdan|
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Detaled manetrg par Lk s G108 F 72508, Thu G148, Lo Taan|
Process A Toe 771! oy TS dey)
T - T 7108, Win 771 Gaas  T3den]
FAaA8  Fa 8508 Toe 715008 Vion 7726708, 73 daps] gr—
w Toe 52308 Won 10727708 Toe 82608 Toe Waan|  an
T = o Vied 11 Yo Vied Saaps
Crder T o L3y Wed 008 Wom Waas  1adem| i A
I Fa Wed 1217708, Toe 127 TWaap| 3 daps) eiXosrss
=" TR 22005 T 22008 Wed V2808 Wed 12808 Wdeys|  1aden|
Crcal 4rs000000000. TakProgress = ———mm———  SummaryProgEss iiiiiiiiiiny  TE s Baseine Miesione
) Crticat Spit Geteriiiiest  Beseline e Summary P——— S0 e
Oate Toe 1707 e . - s e tererereinees R ®
Task [ESSE—— Citcas Spt “rsssssssssss.  Besdinm i Sumemary &
Sgit Critcal Progress. * Basefine Spit e s
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z-10
Blue Zuma Project: Part 5
Eamed Value Table - August 16, 2008
ask Name BCWS BCWP ACWP sv cv EAC BAC VAC
1 |Blue Zuma Project $893,680.00| $801,986.67 $916,600.00 ($91,693.33) ($114,613.33)] $1,440,068.83 $1,260,000.00| ($180,068.83)
2 Market analysis $48,000.00 $48,000.00 $44,160.00 $0.00 $3,840.00] $44,160.00, $48,000.00] $3,840.00,
3 Product design $224,000.00, $224,000.00| $190,400.00 $0.00 $33600.00( $190,400.00  $224,000.00 $33,600.00
4 Manufacturing study $70,400.00  $70,400.00|  $80.960.00 $0.00|  ($10.560.00), $80,960.00 $70,400.00,  ($10,560.00)
5 Product design selection $56,200.00  $56,200.00|  $84,300.00 $0.00  ($28,100.00) $84,300.00 $56,200.00,  ($28,100.00)
6 Detailed marketing plan $28,800.00 $0.00; $0.00[ ($28,800.00)| $0.00! $28,800.00 $28,800.00 $0.00]
7 Manufacturing process $101,760.00  $38,866. $46,640.00, ($62,893.33) (§7,773.33))  $152,640.00,  $127,200.00]  ($25,440.00)
8 Detailed product design $330,120.00] $330,120.00, $432,300.00| $0.00{ ($102,180.00) $432,300.00) $330,120.00, ($102,180.00)
9 Test prototype $34,400.00 $34,400.00 $37,840.00| $0.00 ($3,440.00), $37,840.00| $34,400.00| ($3,440.00))
10 Finalized product design $0.00 $0.00) $0.00) $0.00 $0.00 $154,000.00) $154,000.00| $0.00
" Order components $0.00) $0.00) $0.00) $0.00 $0.00 $2,800.00| $2,800.00 $0.00
12 Order production equipment $0.00 $0.00 $0.00 $0.00| $0.00| $5,600.00) $5,600.00 $0.00
13 Install production equipment $0.00 $0.00 $0.00 $0.00 $0.00 $168,480.00) $168,480.00 $0.00
14 Celebrate $0.00 $0.00; $0.00 $0.00 $0.00| $10,000.00 $10,000.00 $0.00
Page 1
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Note: The software will suggest that marketing specialist and purchasing agent are
overallocated, but this is not really true since the Detailed marketing plan has not even
started.

Based on our experience you may have to insert 8/16/08 date as the current date under the
Project menu each time you open the file.

2. While preparing your report you receive a phone call from Jim Keltner, a fellow
project manager. He is calling to see if one of the industrial engineers assigned to
your project would be available to work on his project from August 22 to 27, 2008.
What would you tell him?

No, all of your Industrial engineers are tied up.

Part 6

File: Blue_Zuma_P6

See Figure Z-11 Estimated Variance Table and Tracking Gantt chart and Figure Z-12
Estimated Completion Cost Table.

Z11
Bive Zuma Project: Part 6
Estimated Variance Table and Tracking Gantt Chant

o
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“Detaled marketng plan Toe 1025008 u,.wzaow‘ Fr 172508, Tha &1 oy 71 donal "~ Ve to0———
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212
Blue Zuma Project: Part 6
Estimated Completion Cost Table

1D [Task Name Fixed Cost | Fixed Cost Accrual Total Cost Baseline Variance Actual Remaining —
1 |Blue Zuma Project | $0.00' Prorated| $1,429,720.00, $1,260,000.00| $169,720.00| $1,429,720.00, sﬁ
2 Market analysis $0.00 Prorated 3M:160.—00‘_—848.000.00 (§3,840.00)  $44,160.00]  $0.00
3 Product design i $0.00 Prorated  $190,400,00|  $224,000.00] ($33,600.00)  $190,400.00 $0.00
4 “Manufacturing study I $0.00 Prorated]  $80,960.00 $70,400.00( $10,560.00  $80,960.00  $0.00
5 Product design selection ! $0.00 Prorated $66,200.00] $28,100.00)  $84,300.00| $0.00
6 Detailed marketing plan $0.00 Prorated| $38,400.00 $28,800.00|  $9,600.00| s;w.aoo,ool ~$0.00|
7 Manufacturing process $0.00] Prorated|  $144,160.00|  $127,200.00 $16,960.00]  $144,160.00] $0.00)
8 Detailed product design [ $0.00: Prorated| $432,300.00| $330,120.00| $102,180.00 $432,300.00] 50,00I
9 Test prototype | $0.00 Prorated  $37,840.00 '$34,400.00]  $3,440.00]  $37,840.00 $0.00
10 Finalized product design $0.00| Prorated  $123,200,00)  $154,000.00 ($30,800.00)  $123,200.00]  $0.00|
L] Order components $0.00 Prorated $2,000.00 $2,800.00[  ($800.00)| $2,000.00) $0.00
2 Order production equipment | $50,000.00 Prorated, $54,800.00 ss,soo.ooTwooT(ﬁ‘ $54,800.00 $0.00
13 Install production equipment $0.00 Prorated|  $187,200.00 s1se.4avooT_sTé.7ioIdoWT—sW4
14 Celebrate - $0.00 Prorated $10,000.00 $10,000.00 $0.00 $10,000.00 $0.00
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Note: Students will have to manually add $50,000 to the cost of Order production
equipment to reflect the cost of expediting shipments.

1. When will the project be completed? How does this compare with the baseline
completion date?

The project should be completed ahead of schedule by 3 working days on 1/23/09.

2. What is the new estimated cost at completion (EAC)? What is the new VAC? How
does this compare with VAC based on the EACs generated in Part 5? Which of the
two VACs would you have the greatest confidence in and why?

The new EAC:e is $1,429,720 with a -$169,720 VAC:. that is $10,349 less than the
VAC+ generated from the EACt calculated at 8/16/08. So despite incurring the
additional $50,000 shipping cost, work is predicted to be more efficient during the
last third of the project.

One could argue that one should have greater confidence with the VAC. since the

engineers should have more confidence in their ability to predict how long things will
take and cost after completing roughly two thirds of the project.

Appendix C: Computer Project Exercises 35



36

Robin and top management should be happy because while we are currently behind
schedule the project team predicts that they will complete the project ahead of
schedule and before the crucial February 1% deadline.
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CONVEYOR BELT PROJECT COMPUTER EXERCISE

Relevant copies of MS Project files pertaining to different parts of the exercise are
available from the text Web site (see Conveyor Belt Project 2010 folder). Instructors will
need to access designated files to obtain specific information and generate documents
similar to those presented in the teacher’s manual. We strongly recommend that you
create back-ups for all these files before accessing them just in case they get altered when
using them.

Part 1

This first exercise is nothing more than the design of the WBS from the given
information. Since all the deliverables are given there should be no major problems.
Figure CEX-1 depicts the simple WBS outline. Only the Task Name is necessary at this
point.

CEX-1

Conveyor Belt Project - Part 1
iD o Task Name { Duration ]j Start Finish |Predecessors qume Names
1 1 Conveyor Belt Project 1day?  Mon 1/4[10  Mon 1/4/10
2 1.1 Hardware i T o B 1day?] Mon 1/4[10]  Mon 1/4/10, 3 *
3 | | 1.1 Hardware specifications 1day?]  Mon 1/4/10]  Mon 1/4/10)
4 | 1.1.2 Hardware design 1day?|  Mon 1/4/10]  Mon 1/4/10
5__ 1.1.3 Hardware documentation - o 1 day7£ Mon 1m Mon 1/4/10 ) ]
6 1.1.4 Prototypes 1day?] Mon 1/4/10,  Mon 1/4/10)
7 1.1.5 Order circuit boards 1day?| Mon 1/4/10[  Mon 1/4/10] —
O " 1.1.6 Assemble preproduction models |  1day?| Mon1/4/10,  Mon1/4/10|
9 ""71.2 Operating system T | 1day?  Mon 1/4/10| Mon 1/4/10,
10 [ 1.2.1 Kemel specifications = B " 1day?] Mon 1/4/10]  Mon 1/4/10] ]
7 | 1.2.2 Drivers ; 1day?|  Mon 1/4/10] Mon 1/4/10 — [
12 [ 1.2.2.1 Disk drives 1day?]  Mon 1/4/10]  Mon 1/4/10] T
13 [ 12.22Seral /O divers | 1day?| Mon1/4/10] Mon 1/4110]
14 | 1.2.3 Memory management B 1day?| ~ Mon 1/4/10]  Mon 1/4/10)
15 1.2.4 Operating system documentation - " 1day?[ Mon 1/4’%1' Mon 1/4/10| |
16 | 1.2.5 Network interface - 1day?]  Mon 1/4/10'  Mon 1/4/10 |
17 1.3 Utilities T " | 1day?| Mon1/4/10]  Mon 1/4/10
8 | | 1.3.1 Utilities specifications — 1day?|  Mon 1/4/10]  Mon 1/4/10
TT‘ | 1.32Routine utiities 1day?]  Mon 1/4/10]  Mon 1/4/10
20 | | 1.33Complexutiies T B " 1day?]  Mon 1/410]  Mon 1/4/10
21 | | 134 Utiities documentation B 1day?|  Mon 1/4/10]  Mon 1/4/10
22 | | 1.3.5 Shell 1day?]  Mon 1/4/10]  Mon 1/4/10
23 | 1.4 System integration 1day?] Mon 1/4/10] Mon 1/4/10| T
[ 24 1.4.1 Architectural decisions 1 day? Mon 1/4/10/ Mon 1/4/10
25 - 1.4.2 Integration first phase 1 day?, Mon 1/4/10] ~ Mon 1/4/10!
26 1.4.3 System hard/software test 1 day?| Mon 1/4/10]  Mon 1/4/10
27 1.4.4 Project documentation 1day?[  Mon 1/4/10 Mon 1/4/10
28 " 1.4.5 Integration acceptance testing [ 1day?| Mon 1/4/10 _ Mon 1/4/10
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The file is CBP_P1.
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Does this information (WBS) allow you to define any milestones of the project? Why or
why not? What are they?

Most students will say no, since the WBS does not include any aspects of the sequence or
interrelationships of activities. Some will argue that you can infer from the title of the
task that the completion of activities like Integration first phase or System hard/software
test would be significant accomplishments.

Part 2

This exercise deals with using software to create a preliminary schedule of the project
based on the information provided in Part 1. CBP_P2 contains this file. Figure CEX-2a
depicts the Network Diagram while CEX-2b is a copy of the Entry Table and the Gantt
Chart. CEX-2c contains the Schedule Table.

Cixzs
Comvayor Bt Project — #ar 2 (Natwork Dlsgram)

ez - O - ) —— D — T v [T v LT oamm [ s LSS e B O —t— O O e 7 vt D s

Hint: Students who try to use the “Network Diagram” option will be frustrated by the
inability to arrange the boxes so that they clearly display the flow of activities. To rectify
this problem one can select “Layout” under “Format” and click the “Allow manual box
positioning” box and shortening the spacing parameters. Students can then proceed to
efficiently arrange the boxes and fit it to a page by adjusting % scale or fit to # desired
pages in “Page Setup — Page.” To further help students, it is also possible under the same
option window used to “Allow manual box positioning” to select a “Straight” link style,
which will alleviate the links between boxes from overlapping.
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CEX-2b

O e Tavo & ot Cha -
D [uk Name Duration Start Finish _ [Pr T
o 1st Quarter]
1 \Conveyor Belt Project 530 days Mon 1/4/10| Thu 2]
2 Hardware 440 days Mon 2/8/10|  Frl 10/28/11| L g
3 Hardware specifications 50 days| Mon 2/8/10) Fni 4/16/10[24
Hardware design 70days| Mon 4/19/10]  Tue 77277103
5 Hardware documentation 30 days, Wed 7/28/10| Wed 9/8/10/4
3 Prototypes 80 days| Thu 11/18/10] Tue d/18/11(25 QIIIIIID—
7 Order circult boards 5 days| Thu 6/30/11) Thu 7/7/11|26 5
8 Assemble preproduction models 30days| Mon8/19/11 Fi 10/28/11]7FS+50 days F\&m«
9 Operating system ) v
1 Kemel specifications
Drivers.
T Disk drivers T —
T Senial /0 drivers
7 Wemory management Forom——
15 Operating system documentation !&D—— ‘
6 Network interface S0 days| Thu6a0M1|  Fr 11741126 g=%
7 Utilities 415 days Mon 2III10‘ Fri 912311
8 Utilities specifications 15days| Mon 2/8/10|  Fri 2/26/10/24
19 Routine utilites 60 days| Mon 3/1/10) Fri521/10/18 i
Complex utilites B0days|  Mon3/1/10] Mon 6/21/10118 1 (
Utilities documentation 20 days| Mon 3A/10| Fn 3/26/10/18
Shell B0days| Thu/@0A1|  Frioi23/11[26 QIIIT—
Fx) System integration | 530days| Mon 1/4/10]  Thu 2/2/12] G
% Archectural decisions days| Mo VA0 FriZi& -
5 Integration first phase 50 days| Thu 9/9/10| Wed 11/17/10/5,12,14,15,15,20,21
2% System hard/software test 25days| Wed 5/25(11] Wed 6/26/11/6,13 h~
7 Project documentation Sodays|  ThUGROTT|  FRWTTZS Jmm—
7] infegration acceptance testing G0 days|  Mon 17| Thu2/2112/8,16.22.27
Task (OTILLIICIOITD - Summary Pssssssss sy Group By
Project: Conveyor Belt Project Critical Task g Rolied Up Task | erneeaves———) Critical Task
Date: Tue 4/17/07 Progress —— Rolled Up Critical Task
Milestone *® Rolled Up Milestone &
Page 1
CEX-2¢
Conveyor Belt Project -- Part 2
Schedule Table
10 [Task Name Start Finish | LateStat | LateFinish | FreeSlack | Total Slack
1 |Conveyor Belt Project Mon 1/4/10! Thu 2/2/112 Mon 1/4/10} Thu 2/2/12 0 days 0 days
2 Hardware Mon 2/8/10[  Fri10/28/11  Mon 2/8/10  Fri 11/4/11 0 days 0 days
3 Hardware specifications Mon 2/8/10|  Fri4/16/10] Mon2/8/10|  Fri4/16/10] 0 days| 0 days|
4 Hardware design Mon 4/19/10|  Tue 7/27/10] Mon 4/19/10]  Tue 7/27/10| 0 days| 0 diy:
5 Hardware documentation Wed 7/28/10]  Wed 9/8/10] Wed 7/28/10|  Wed S/8/10| Odays| 0 days|
6 Prototypes Thu 11/18/10]  Tue 3/1511] Wed 2/2/11] Tue 5/24/11 50 days| 50 days|
7 Order circuit boards Thu6/30/11]  Thu7/7A1|  Fri1/27/12]  Thu2/2/i2|  145days| 145 days,
8 Assemble preproduction models Mon 9/19/11[ " Fri 10/28/11]  Mon 9/26/11|  Fri 11/4/11) 5 days 5 days|
] Operating system | Mon2/8/10|  Fri11/411] Mon 3/122/10,  Fri 11/4/11 0 days| 0 days
10 Kernel specifications Mon 2/8/10 Fri3/5/10]  Thu 9/9/10] Wed 10/6/10) Odays| 150 days|
1" Drivers Mon 3/8/10] Tue 5/24/11 Mon 4/19/10]  Tue 5/24/11 0 days 0 days
12 Disk drivers Mon 3/8/10[  Tue 7/27/10 Thu 10/7/10]  Tue3//11| 150 days 150 days|
13 Serial I/ drivers | Thu11/18/10| Tue5/24/11| Thu11/18/10| Tue5/24/11 0 days| 0days
14 Memory management " Mon 3/8/10[  Tue 7/1 Wﬁ Thu 10/21/10] Tue 3/1/11 160 days 160 days|
15 Operating system documentation Mon 3/8/10 Fri 4/9/10]  Wed 1/26/11 Tue 31T 225days| 225 days|
16 Network interface Thu®/30/1|  Fri11/4/A1]  Thu&/30/11|  Fri 117411 Odays|  Odays
17 Utilities Mon 2/8/10 Fri 9/23/11| Mon 4/26/10 Fri 11/4/11 30days| 30 days|
18 Utilities specifications [ Mon2/8/10|  Fri 2/26/10] Thu 10/14/10| Wed 11/3/10| 0 days| 175 days|
19 Routine utilities | Mon3/1/10]  Fri521/10]  Fri12/310,  Tue 3/1/11 195days| 195 days|
20 Complex utiliies Mon 3/1/10  Mon 6/21/10] Thu 11/4/10  Tue 3/1/11 175days| 175 days
21 Utilities documentation Mon 3/1/10[  Fri3/26/10] Wed 2/2/11]  Tue 3/1/11 235days| 235 days|
2 Shell Thu 6/30/11|  Frig/2a1|  Fn8n2/i|  Fri11/411 30 days| 30 days|
23 System integration | Mon1/4/10]  Thu2/212] Mon 1/4/10|  Thu 2/2/12 0 days' 0 days
24 Architectural decisions Mon 1/4/10 Fri 2/5/10]  Mon 1/4/10) Fri 2/5/10, 0days, 0 days|
25 Integration first phase Thu 9/9/10] Wed 11/17/10] Thu 9/9/10| Wed 11/17/10| 0 days 0 days|
26 System hard/sof Wed 5/25/11]  Wed 6/29/11] Wed 5/25/11 Wed 6/29/11 Odays|]  Odays
27 ~ Project documentation Thu6/30/11|  F®/A1[  Frigr26/1|  Fri11/411 40 days| 40 days
28 Integration acceptance testing | Mon 11/711]  Thu2/2/12| Mon 11/7/11 Thu2/2112]  0days 0days
Page 1
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When is the project estimated to be completed? How long will the project take?

The project is expected to be completed on 2/2/12 and will take 530 working days to
complete.

What is the critical path(s) for the project?

Architectural decisions - Hardware specifications - Hardware design - Hardware
documentation -> Integration first phase -> Serial 1/O drivers - System
hard/software test > Network interface - Integrated acceptance test

Which activity has the greatest amount of slack?
Utilities documentation has 235 days of slack.
How sensitive is this network?

Sensitivity has been defined as the likelihood that the critical path will remain stable
during the completion of the project. It is a function of the amount of slack non-
critical activities has as well as the number of different critical paths. Upon analysis
one should argue that the network is not very sensitive with the exception that there is
only 5 days of slack shared between the Order circuit boards and Assemble
preproduction models activities.

Identify two sensible milestones and explain your choices.

Milestones are appropriate checkpoints that provide an indication of progress on the
project. All other things being equal the start of critical merge activities and the
completion of critical burst activities are useful milestones. As such we recommend
that the start of Integration first phase (Act. 1.4.2) and the finish of System
hard/software test (Act. 1.4.3) would be appropriate candidates for milestones.
Moreover, the names of these activities imply importance by themselves.

Compare the advantages/disadvantages of displaying the schedule as a network
versus a Gantt chart.

Network schedules more clearly illustrate the relationship between different activities
and the critical path. They can report precise information in each box (i.e., duration,
early start, etc). Gantt charts are easy to understand and provide a clear overview of
the project schedule across a timeline. It is easy to identify which activities are
supposed to be occurring on specific dates.

PROJECT MANAGEMENT: THE MANAGERIAL PROCESS



Part 3

Part A

At this stage resources and their impact on the project are introduced. Since very few
projects do not encounter some sort of resource constraint their consideration is a crucial
part of project management.

Note that when students assign more than one resource to an activity the software
automatically divides the duration by the number of resources. They should be reminded
to restore the original duration after adding resources.

CBP_P3A contains the file that should be created.

1.

2.

Which if any of the resources are overallocated?
Three resources are overallocated: Design, Development, and Documentation.

Assume that the project is time constrained and try to resolve any overallocation
problems by leveling within slack. What happens?

By leveling only within slack it is possible to eliminate the Design and
Documentation overallocation problems, but not the Development problem (File:
CBP_P3A_Within_Slack).

What is the impact of leveling within slack on the sensitivity of the network?
See Figure CEX-3 a Gantt chart with the schedule table after leveling within slack.

Students should point out that leveling within slack comes at a cost of dramatically
increasing the sensitivity of the network (see Figure CEX-3a). Instead of one critical
path containing 9 activities, there are multiple overlapping critical paths.
Furthermore, the slack available to many non-critical activities has been reduced.
This illustrates the point made in the chapter that using slack to resolve overallocation
problems increases the risk of the project ultimately being late.

Appendix C: Computer Project Exercises 41



CEX3
Belt Project — Part 34

Conveyor
Scheduie Table and Gantt Chart after leveling within siack

Total Stack

G days)
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] Wed 620011 0 *b‘—‘
F Project documentation FAGREMY|  Fa T FAGe1|  Fa 1A 0days| 0 cays!
F:l Integration acceptance lesting Mon 1177111 Thu 212112 Mon 117111, Thu 212412 0 days| o¢m1 &

Task ITIOOTIIIID  Summary Pemm—  Rolled Up Progress s Group By SummTask  e——

————— [cowmenrores) " . &

Project: Conveyor Bek Project Critcal Task Rolled Up Task Spie Critcal Task 2
Oste: Tue 4417007 Progress e Rolled Up Critcal Task Extemal Tasks —_—

Miestone 3 Rolled Up Miestone O Project Summary ]
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4. Assume the project is resource constrained and resolve any overallocation problems
by leveling outside of slack. What happens? What are the managerial implications?

Resolving the entire overallocation problems by leveling outside of slack extends the
project (File: CBP_P3A_Outside_Slack) by over 170 working days with a new
completion date of 10/2/12!

The implications are simple — “Project network times are not a schedule until
resources have been assigned.”

5. What options are available at this point in time?

The options available at this point include: a) accept the new schedule and completion
date, b) obtain additional resources and reduce project time by assigning them to
activities (especially those with overallocated resources), ¢) schedule over-time to
reduce completion dates, d) reduce the scope of the project so that it takes less time to
complete, and e) try to reduce project time by altering the structure of the network
(i.e., introducing lags).

Figure CEX-3b contains the Schedule Table and Gantt Chart when resources are
leveled outside of slack. Notice that the software is unable to identify one continuous
critical path. This is because the dependencies that dictate the sequence of activities
are now just not technical (Finish to Start) but also are based on resources. Students
should be encouraged to examine closely both kinds of dependencies and their impact
on the project schedule.
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CEX3b
Converyor Belt Project — Part 34
Schedule Table and Gantt Chart aher leveling outside of slack
15 [Tosk Name = Strt Finish Late Starl [ Late Finisn | Free Siack | Toml Siack 2010
T [Conveyor BeR Project Won 1/47T0| Tue 1072712 Mon 1/4/10] Tus 1072112 Tdays! 0 days| telebelele ool rle e
2 Hardware Mon 28/10|  Thu 4126/12] Wed 7/28/10| Mon 7/8/12| 50 days| 50 days|
FHargware Won 27810 Fri4/16/10] Wea 7/28/10] Wed 1076/10) Udays 120 dayy
[} Hardware desian Mon 4/1910]  Tue 7/27/10]  Thu 10/7/10]  Tue 1718711 0 days| 720 days| m
Fargware Wed 7728770 Wed 9/6110| Wed T70/Ti|  Tue3Ar1|  1Z0days Gays| %D\
Prototypes Wed &/11/11|  ThuOnA1|  Fati2211| Fn wmnj 50 days| 50 days| ‘ QI —
7| Drder circult boards. Tue 12720111 Wed 12228711, Fi32i12[  Thu3aiz| 0 days| 50 days| ‘ | —
] FAN16/12|  Tho 4726/12|  FAS28M12|  Wion 17112 50 days 5 days) ‘ L,\D—~~
EJ Operating system Mon 2/8/10[ Thu 4/26/12)  Mon 5/3/10  Mon 718112 50 days| 50 days|
w1 Kemel specificatons Won 2/8/10) FANG/10|  Mon 5/010|  Fri S/28/11 0 days| B0 days| ’
1 Drivers Mon 328/10]  Fr 1111111  Thu 10/7/10]  Fl 11/11/11] 0 days| o ﬂw_i g - 4:;
i Disk arivers Won W29710]  Tue 8/17/10]  Thu 10/7710]  Tue M1/11 735 days| 135 days|
ERE Senal /0 drivers Wed 5/11/17] Fri 1171111 Wed 511/11 Fri 111041 0 days| 0 days. }
14 lory management ‘Wed 7/28/10]  Thu 12/2/10| Thu 10:21/10| Yu=3/|l"| 60 days| 60 days| ‘ 1 |
15 Operating Mon 329/10)| Fri 47301 Wed 1/26/11) Tue 1T 210 days| 210 days| ‘ vJI
T Network interface Toe 122001 ThuaiZena  FAaZi2|  Won 7Bz B0days|  S0days) “ jrassanazas
7 Utiities Won 310 Thu 315/12]  Won /80|  Mon 719/12] 0days days| \
8 Uiies speciications TG BT FA U260 Mon V&0 FA W26/10 Odays|  Odap|
9 Routne viies, FAT2AA0]  Toe AT FA 1240 Tue WAAT sy Tdays| | !
Complex utiiies [ Wed /18/10]  Thu 12/810]  Thu 13//10|  Tue &1 55 days| a ’
1 Utliities documentation Mon §3/10] Fri 528110 Wed 2/2/11 Tue 311 150 days| 190 days| %I——
el Toe 122001 Thudi1Z|  FA@aiZ]  Won7iz|  80days|  80dap | qoo———
Systom intogration Won /40| Tue 10/2/12]  Won 14I10] Tue 10/2/12] Ddnys Tdays, ™ "
n " Architectural Gecisions Von 174110 Frl 280 Wion 174710| Fr 215/10| jays| [ ED-J
25| integration frst phase 71’ Wed ¥211] Tue 51011  Wed W2/11] Tue 510711 0 days| 0 days|
F3 System hard/soRtware test Won 11714111 Mon 12/19/11] Mon 11/14/11] Mon 1249/11 0 days] 0days] —
77 Project Gocumentaton Fri 42712 Won 7/91: FAaZTN2| Mon7/M2 0 days, 0 days| —L...
£ integration acceptance testing Toe 71072]  Tue 1072712 Tue TI0/12] ‘ Tue 1072113 0 days| a -~~~
Task (CIIILICLITL)  Miestone * Rolled Up Critical Task (277727777778 SPR  4iievrviesins Group By SummTask  remm—
Prfoct Commen Bl Pt Caitical Task g  Summary Pem—)  Rolled Up Miestone O Extema Tasks oo Criest Task 5
Progress. ——— Ralled Up Task Rolled Up Progress  sesccesssemmnea  Project Summary Ty
Page 1

Part B

The second part of the assignment introduces a time constraint (February 2, 2012
deadline) and students have access to two more Development teams as well as the option
of outsourcing Development work at an additional cost.

Hint: Students should be reminded to assign each team 100%; no partial assignments
(i.e., 50%).

Students should try to resolve the Development overallocation as cheaply as possible.
Ultimately they will find that the best solution is to add the two additional in-house
Development teams and hire an external Development team to perform the Routine
utilities activity.

Note: Some students will make the mistake of leveling first within slack to eliminate the
overallocation problems with Documentation and Design and then add the Development
teams. While such a solution will achieve the same completion date and at the same cost
it will greatly increase the sensitivity of the network.

The recommended schedule is contained in CBP_P3B file and the revised schedule is
presented in Figure CEX-3c.

44 PROJECT MANAGEMENT: THE MANAGERIAL PROCESS



Conveyor Beit Pr:a ~ Part 38
Schedule Table and Gantt Chart for Revised Schedule
1D [Task Name Start Finish Late Start Late Finish | Free Stack | Total Stack | 2010 2011
fer 5t Quarter] nd Quarte 3rd Quarteddih Quarter 15! Quarter] nd Quante Brd Quarierét Quarierfist Quarter]
T [Conveyor Belt Project Won 40| Thu2i21i2l  Mon 140 Thu 2212 O days
2 Hardware Won 27810l Fri10/28/11] MonZ/e0|  Fri 114111 0 days 0days L ad
|73 | Hardware specifications | Mon28/10]  Fn4/16/10]  Mon 2810  Fri 4N&/0) 0 days| 0 days)
E] Hardware design Mon 40| Tue m'mol Won 41910 Tue 727710 0 days| 0 cays| 1
5 Hardware documentation Wed 726/10|  Wed 9/8/10| Wed 7/28/10]  Wed 9a/10| Odays Odays) éz
s Prototypes The 111810] Tue3&/11]  Wed22/11] Tue 524/11 50 days| 50 days)| ] G T——
7 Order circut boards Tha 6301 Thu 77771 FA7m1|  Tha 7154111 0days) 5 days] ‘ g )
B ‘Assemble preproduction modeis Mon ONGIT1|  Fr10/2811]  Mon 9i26M1|  Fr 111 Sdays § days| ! T Y,
3 Operating system Mon 2810 Fri numl‘ Mon 32210 Fel 11411 0 days| 0days T I i ?
0 Komel specificatons Non 28110 FA ¥5/10]  Mon 32211 FA 416710 Gdays 30 days| P-P
5] Drivers Mon M8/10[  Tue 524/11/ Mon 418110, Tue 52411 0 days’ 0 days| ‘ I
12 Disk drivers [ Mon 30| Tue 7727/10] Mon 4/19/10,  Wed 9/8/10) 30 days| 30 days| LILIL pvf,’ I
13 Senal VO drivers [ Tha TIA8M0]  TueS24/11 Thu 117181 v.,.smm' 0days. 0 days| ‘ IFg.:;.W:—
T4 Memory management T Mon M8/10, Tue 7AN10]  Mon S/3/10|  Wed 98/ 40 days) 40 days| a'luIIIIUI 1 ”
i Operating system documentation Won 329710 Fri 43010  Wed 84/10) w.amno‘ 30 days| 90 days| 3]}—~‘ ’
(3 Network inierface T ThuemORTl Fa 114N The®@0NTl  Fa 11401l 0deys 0days | 3
7 Utilities Mon J810[  Fi®i2y11] Mon 426/10|  Fr 11MI1 J0days| 30 days| P T w ‘
(] Utiittes specifications. [ Won 38/10|  Fna/26/10| Mon4/26/10]  Fn yuﬁ_?ﬂ é)ﬁ \‘
9 Routine utilities " Won 3/29/10| Mon 6221/10|  Tue 6/15/10|  Wed 9/8/10| 55 days| 55 days| | 4([1‘5—& ‘
20 Complex utilities Mon 328710 Tue 7/20/10| Mon 5117710, Wed 9/8/1 35 days. 35 days| gfumrp— ‘ ‘
) Utliilies documentation Won 51| r»m[ Wed8/11/10|  Wed /&1 Todays| 70 Gays| ‘ W ‘
2 | “Shell a8 T | The 6R0A1| Twyﬂ[ Fn 2 Fa uwur 30 days| 30 days| H[ I —‘
23 System integration Mon 1410]  Thu2i2/12| Mon 140  Thu 22112 Odays|  0days) y “
24 Architectural decisions Won 174710 FA2/510|  Mon VA/0| Fn2s10] 0 days| 0 cays| EL r ‘
25 integration first phase Thu 9//10] Wed 11/17/10]  Thu 9//10| Wed 11/17/10] 0 days| 0days b
[26 | Systemnhardisoftware test | Wed 5/25/11| Wed 6/20/11] Wed 525/11| Wed629/11 0 days) Odays ‘
27 Project documentation Tho 6/30/11 Fri 91 Fi 8726011 Fri 11&m1 40 days| 40 days| Froow
F2) Integration acceptance testing l Mon 1177711, Thu 212012 Mon 1177711] muz,'znzjr 0 days| 0 doys| ‘E::z
Task CIOTOIIIIID  Summary Prm——  Rolled Up Progress  esememmmmmm  Group By SummTask —Qrememmmm—p
e | e e
| Milestone * Rofied Up Milestone O

[

This schedule is based on adding both additional development teams as well as
outsourcing Routine utilities at a cost of $120/hour. Routine utilities was chosen as the
cheapest alternative to meeting the deadline and also fit the desired goal of having
outsource work independent of internal teams. Students should note that it is not possible
to achieve the deadline by simply adding two more internal development teams.

1. What changes did you make and why?

Students should submit a report summarizing the decisions and their consequences in
narrative form. The report should include the original schedule created as Part 2 as
well as the final schedule produced by completing Part 3. Differences between the
two should be highlighted and explained.

The following schedule changes were made to resolve Documentation and Design
overallocation problems.
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Activity Original Final
Start Finish  Slack  Start  Finish  Slack
Operating system documentation ~ 3/8/10  4/9/10 225 days 3/29/10 4/30/10 90 days
Utilities specifications 2/8/10 2/26/10 175days 3/8/10 3/26/10 35 days
Routine utilities 3/1/10 5/21/10 195days 3/29/10 6/21/10 55 days
Complex utilities 3/1/10 6/21/10 175days 3/29/10 7/20/10 35 days
Utilities documentation 3/1/10 3/26/10 235days 5/3/10 5/28/10 70 days

How long will the project take?

The new completion date is 2/2/12.

How did these changes affect the sensitivity of the network?

Part 4

While the changes resulted in a reduction in slack of a few non-critical activities (see
table above), as a whole the changes did not increase the sensitivity of the network
that much. Furthermore, by adding Development teams a very sensitive resource
constrained network was avoided.

Students should use the schedule they created as a result of Part 3 (B) to create a cash
flow statement for the project (see Figure CEX-4).

CEX4
Conveyor Belt Project

Monthly Cash Flow Statement

January

February

March

April M;

Conveyor Belt Project

ust

September

Hardware

Hardware specifications

$20,400.00

$31,280.00

$16,320.00

Hardware design

$13,600.00 $29,920.00

$24,480.00

Hardware documentation

$3,840.00

$28,160.00

$6,400.00 | |

Prototypes

Order circuit boards

Assemble preproduction models

Operating system

Kernel specifications

$12,000.00

$4,000.00

Drivers

Disk drivers

$20,160.00

$24,640.00

$22,400.00 $24,640.00

$20,160.00

Serial VO drivers

Memory management

$10,080.00

$3,840.00

$28,160.00

$12,320.00 $11,200.00 $12,320.00

$4,480.00

Operating system
Network interface

Utilties

Utilities

$20,400.00

Routine utiltios

$2,880.00

$21,120.00

$19,200.00 $14,400.00

Complex utilities

$1,680.00

$12,320.00 $11,200.00 $12,320.00

$7,280.00

Utilities documentation

$26,600.00

Shell

System

Architectural decisions

$16,000.00

$4,000.00

Integration first phase

§17,920.00 | |

System hard/software test

Project documentation

Integration acceptance testing

Total

$16.000.00

$36,400.00

$94,320.00

R ——
$128,480.00 $116,800.00

—_—
$93,600.00

$60,240.00

_——
$28,160.00

$24,320.00 | |

46

PROJECT MANAGEMENT: THE MANAGERIAL PROCESS



CEX4

Conveyor Belt Project
Monthly Cash Flow Statement
October November December January February March April May June
Conveyor Bell Project
Hardware
Hardware specifications
Hardware design
Prototypes $8,960.00 $23,520.00 $22,400.00 $22,400.00 $12,320.00
Order circult boards $32000 | |
Assembie preproduction modeis
Operating system
Kernel specifications
Drivers
Disk drivers
Serial /O drivers $4,480.00 $11,760.00 $11,200.00 $11,200.00 $12,880.00 $11,760.00 $9,520.00
Memory management
Operating system documentation
Network interface $560.00 | |
Utilities.
Utilities specifications
Routine utiities
Complex utiities
Utilities documentation
Sholl $560.00 | |
System integration
Architectural decisions
Integration first phase $23,520.00 $14,560.00
System hard/software test ,240.00 $11,760.00
Project documentation $1,040.00 | |
Integration acceptance testing
Total $23,520.00 8,000.00 $35,280.00 $33,600.00 $33,600.00 $25,200.00 $11,760.00 $11,760.00 $14,240.00 | |
CEX4
Conveyor Belt Project
Monthly Cash Flow Statement
July August ber October November | December January February March Total
Conveyor Belt Project
Hardware 1
Hardware specifications 1 $68,000.00
Hardware design $95,200.00
Hardware documentation $38,400.00
Prototypes | $89,600.00
Order circuit boards $1,280.00 $1.600.00
Assemble preproduction models $11,200.00 $22,400.00 $33,600.00
Operating system
Kernel ificati $16.000.00
Drivers
Disk drivers $112,00000 |
Serial 1/0 drivers $72,800.00
Memory management $50,400.00
Operating system i $32,000.00
Network interface $11,200.00 $12,880.00 $11.76000 | $11,760.00 | $2,240.00 $50,400.00
Utilities
Utilities $20,400.00
Routine utilities. $57,600.00
Complex utilities. $44,800.00
Utiities $25,600.00 |
Shell $11,200.00 $12,880.00 $8,960.00 $33,600.00
System integration
Architectural decisions $20.000.00
first phase $56,000.00
System tost $14,000.00
Project $20,800.00 $23,920.00 $6,240.00 $52,000.00
Integration acceptance testing $19,040.00 $22,400.00 $23,520.00 $2,240.00 $67,200.00
Total $44,480.00 $49,680.00 $38,160.00 $34,160.00 $21,280.00 $22,400.00 $23,520.00 $2.240.00 $1,051,200.00

Hint: The default option in MS Project for cash flow is by week. You can generate a
monthly cash flow statement by using the “Edit” function in the Custom option under
Reports.

The project saved as a baseline file is contained in CBP_P4_Baseline.

1. How much will the project cost?

The project is expected to cost $1,051,200.

2. What does the cash flow statement tell you about how costs are distributed over the
life span of the project?

Roughly half of the costs are expected to occur during the first seven months of a 26-
month project, $545,840.
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Instructors need to make sure that all the students are working off of the same
schedule at this point in the exercises. In the past, we have made our schedule (File:
CBP_P4 Baseline) available electronically so that students can make appropriate
changes in the schedule they created at the end of Part 3.

Part 5
Your status report should include a table containing the PV, EV, AC, BAC, EAC, SV, CV,
and CPI for each activity and the whole project. The report should also address the

follow questions:

1. How is the project progressing in terms of cost and schedule?
2. What activities have gone well? What activities have not gone well?

3. What do the PCIB and PCIC indicate in terms of how much of the project has been
accomplished to date?

4. What is the forecasted cost at completion (EACr)? What is the predicted VACt?

5. Report and interpret the TCPI for the project at this point in time.

6. What is the estimated date of completion?

7. How well is the project doing in terms of its priorities?

Try to present the above information in a form worthy of consideration by top
management.

Include a Tracking Gantt chart with each report.

Students are asked to generate a series of quarterly reports to calculate and interpret
performance indices associated with project progress. Note: There will be a tendency to
rely heavily on the earned value statistics generated by the software. While these
statistics provide valuable information with regards to costs they are less useful in terms
of schedule. Students should be encouraged to assess actual and planned schedule to
determine in “real time” how far ahead or behind the project is. The Tracking Gantt
feature in MS Project is very useful for doing this.

The EACt or FAC (Forecasted cost at completion) can be found in the Earned Value
Table as simply EAC.

The CPI and TCPI can be obtained from the Earned Value Cost Indicators Table.

How many days ahead or behind the project can be obtained from the Variance Table.
Hint: Students should be told to enter the tracking information from the tables presented
in the text from left to right. For completed activities, first enter the start date, then the

finish date. For incomplete activities, first enter the start date, then the actual duration
and lastly the remaining number of days.
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A problem that sometimes occurs is that when a file is saved the current date and status
report date is not saved and has to be re-entered! Note: We have observed this problem
when using our CBP_P5_Q2 file.

First Quarter, April 1, 2010 (File: CBP_P5_ Q1)

While there are a variety of options for reporting status information, we recommend that
students submit a report containing the “Tracking Gantt Chart” and an Earned Value
Table. For this quarter only we have included an example of the Tracking Gantt chart
(Figure CEX-5Q1). Note: Students will have to extract information from the latter and
put it in a table form using the new acronyms.

CEX-5Q1

Conveyor Belt Project - Part 5
Tracking Gantt Chart - Quarter 1

ID |Task Name ter | 1st Quarter | 2nd Quarter | 3rd 4th rter | 1st rter Quarter | 3rd er | 4th Quarter | 1st Quarter
[Dec|Jan [Feb|Mar|Apr IMaylJun| Jul |A: O« Dec|Jan [Feb|Mar, Jul Nov|Dec|Jan |Feb/Mar
1 |Conveyor Belt Project 12%
2 Hardware W 14%
3 Hardware specifications - a
4 Hardware design =
5 Hardware documentation
s ___Prototypes ____
7 Ords it board: ‘e%—q
8 Ass:mc;:‘::reprgd:dion models t -:‘_«-_51(_)%
9 | Operating system 1 14%
o1 Remel speciicalions SE—
11 | Drivers - - ]
12 Disk drivers
13 _ Serial /O drivers {
14 Memory
15 Operating system documentation |
16 Network interface et 0%
17 Utilities P 7%
18 Utilities I
19 }“' Routine utlities == 5y
20 Complex utilities ‘
21 Utilities documentation )
22 Shell #::-: e e 0%
25| System integration _ . = v 12%
24
25 yration first phase
26 System hard/software test
27 | Project documentation -
28 ion testing |
Critical Baseline o Spiit = W
Critical Split ~~ r+rrrrrniiiiinn Milestone L 4 Task Progress ~ 'tririrriiniiinn
Critical Progress =~ S———ei=ss  Summary Progress wocoscocccoooooooc  Baseline
Project: Conveyor Belt Project Task RIS Summery P—  Baseline Split
Date: Thu 4/19/07 Spit e Project Summary ~ §~-——i<<—7  Baseline Milestone >
Task Progress  '!11tiiiinin Critical Split srss000027: Milestone
Baseline Critical Progress ' "' trrirrenrrien Summary Progress <
Baseline Split i Task IS Summery
Page 1
15t Quarter PV EV AC S\ Cv
4/1/10 $152,560 $155,981 $151,680 $3,421 $4,301
CPI BAC EACt VAC+
$1.03 | $1,051,200 | $1,022,215 $28,985

To date the project has accomplished $3,421 worth of work than planned and is currently
4 days ahead of schedule. The project is also slightly under budget (CV $4,301). We are
currently getting $1.03 worth of work done for each dollar spent.
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Despite starting one day late Hardware specifications was completed 4 days early at a
savings of $5,591.

Kernel specifications is currently $4,000 over budget and is projected to be completed 5
days late. Operating system documentation is currently $4,160 under budget and is
projected to take 5 days less than planned. Neither of these activities is on the critical
path.

PCIB = 15% PCIC = 15%

After the first 3 months of the project it is approximately 15% complete.

EAC: = $1,022,215 VAC: = $28,985

If we continue to get 3 cents more on the dollar the project will be roughly $29,000 under
budget.

TCPI =$.995

We can get 99.5 cents worth of work for each remaining dollar spent and still come in on
budget.

Overall, the project appears to be doing quite well. We have managed to create a 4 day
completion buffer as we head into the busiest time of the project. Although not as high a
priority, cost savings are always appreciated.

Second Quarter, July 1, 2010 (File: CBP_P5_Q2)

2"d Quarter PV EV AC SV CV
7/1/10 $489,200 $454,431 $470,720 -$34,769 -$16,289
CPI BAC EACt VACt
$0.97 | $1,051,200 | $1,088,879 -$37,679

The project has both a negative cost and schedule variance. Since the schedule variance
indicates that $34,000 of scheduled work has not been completed as planned one would
conclude that the project is behind schedule. In fact, work along the critical path has
gone well and the project is 7 days ahead of schedule! Hardware design started 4 days
early and is expected to be completed 3 days earlier than planned. The negative schedule
variance is a function of delays in non-critical activities, most notably Disk drivers (SV —
$14,560) and Routine utilities (SV -$15,951). The key question is whether any of the
delays in non-critical tasks will exceed the slack available and become critical.

When the Late Start is compared with the Actual Start of the non-critical activities, one
discovers that while slack has been absorbed none of the late activities have become
critical. This is an important lesson to be learned from interpreting Schedule Variance!
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When assessing the impact of the delay in the start of Routine utilities (4/26/10), the
students should point out if all goes according to plan that this should not delay the
project since this activity has a Late Start of 6/15/10.

In terms of cost, Hardware is below budget while Operating system and Utilities are over
budget. The biggest cost over-run is with Disk drivers which is roughly $8,000 over
budget. We are only getting 97 cents worth of work for each dollar spent.

Students should also point out that Kernel specifications took 5 days longer than planned
which delayed the start of Memory management and Disk drivers.

PCIB = 43% PCIC =43%
After 6 months the project it is approximately 43% complete.
EAC:=$1,088,879 VAC:=-$37,679

If we continue to get 3 cents less on the dollar the project will be roughly $38,000 over
budget.

TCPI =$1.03

We need to get an extra 3 cents of work for each dollar spent to come in within budget.
Overall, the project appears to be doing well. We have managed to extend the 4-day
completion buffer to 7 days which is good given the importance of completing on time.
The project went from being under to over budget during the second quarter. Cost

containment needs to be monitored.

Third Quarter, October 1, 2010 (File: CBP_P5_Q3)

3rd Quarter PV EV AC SV CV
10/1/10 $599,440 $609,520 $631,600 $10,080 -$22,080
CPI BAC EACs VACs
$0.97 | $1,051,200 | $1,089,280 -$38,080

The project has a positive schedule variance and is 10 days ahead of schedule. Hardware
continued to get work done quicker than planned with Hardware documentation being
completed 3 days earlier than planned. At the same time all the non-critical activities
preceding Integration first phase were completed prior to its scheduled start though in
several cases these activities took longer than planned. Most notably Disk drivers,
Memory management, Routine utilities, and Complex utilities took between 5 and 15
days longer than planned.
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The cost variance is -$22,080 and we continue to get 97 cents worth of work for each
dollar spent. Hardware was under budget while both Operating system and Utilities were
over budget. Disk drivers was $11,200 over budget and Complex utilities was $8,400
over budget.

The PCIB is 58%. The PCIC is 58%.

Approximately 58% of the project has been completed by the end of the third quarter.
EAC:=$1,089,280 VAC:=-$38,080

The TCPI is $1.05.

The project continues to go well. After nine months with approximately 58% of the work
completed, the project is ten days ahead of schedule and has modest cost over-runs. Of
particular note is that cost over-runs did not expand during the third quarter.

Fourth Quarter, January 1, 2011 (File: CBP_P5 Q4)

4™ Quarter PV EV AC SV CV
1/1/11 $685,120 $691,634 $721,200 $6,514 -$29,566
CPI BAC EAC VACt
$0.96 | $1,051,200 | $1,096,137 -$44,937

Despite the positive schedule variance the project is now 18 days behind schedule! Even
though the critical Serial 1/0 drivers activity started 5 days early, it is projected to be 18
days late. The positive SV is due to Prototypes which is projected to be completed 2 days
earlier than plan.

We continue to have a negative cost variance with a slight decline in CPI from $0.97 to
$0.96.

EAC: = $1,096,137 VACt = $44,937 over budget
PCIB = 66% PCIC = 66%

After one year, two-thirds of project is completed.
TCPI =$1.09

With less opportunity to make up for cost over-runs, we need to earn $1.09 worth of work
for each dollar spent to meet our budget.
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For the first time the project appears to be in serious trouble with one-third of the work
remaining and a projected 18 days completion delay. We need to investigate
opportunities to get back on schedule.

Part 6

The project has been underway for one year and now the students are asked to make
projections about the final completion of the project.

The file is CBP_P6.

The revised estimates to completion are included in Figure CEX-6 in terms of costs and
schedule.

1. What is the new EAC for the project? How long should the project take given these
revised estimates?

The project is expected to cost $32,320 more than budgeted and be completed 29
working days late! The estimated completion date is 3/14/12.

2. How happy will top management be with these forecasts given the priorities of the
project?

Top Management will not be happy!
3. What recommendations would you make?

Some students will say look for another job! Seriously, the question is directed at the
project not the project manager! Students should contact the project sponsor and
inform him/her of their estimations. They can look at options for accelerating the
remaining activities, but with only one-third of the project remaining this may be
difficult and risky to do. We recommend stressing the importance of reshaping the
expectations of significant stakeholders. Key people need to be informed of the likely
delay so they can take appropriate action.
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