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- DISCUSSION EXERCISE

1. The following activities were listed during a brain-
mqmmmpmdmdnr]mmﬁnlh

pect using the activity duration times given in the
mformation table. Asume a 5-day workweek. Find
the critical path and time for the project. Fand the
slack for all activities.
1. Organize the sales office: Hire sles man-
ager. (& weeks)
2. Hire sales personnel: The sles manager will
recrut and hire the salespeople needed. {4 weeks)
}. Train sales personnel: Tram the slespeople hired
to sell the product to the distribuzors. (7 weeks)

4. Select advertising agency: The sales manager
will select the apency best suited to promote the
new prodhect. (1 weeks)

« Plan advertising campaign: The sales office and
advertising agency will jomily plan the advertis-
ing campaign o intoduce the product to the
public. (4 weeks)

6. Conduct advertising campaign: The advertising

agency will conduct a "waich fix" campaign for

potential customers. (10 weeks)

Lin

__ INCIDENTS FOR DISCUSSION

7. Design  package: Have packaging engineer
design the package most likely to “sell.” (2 weeks)

B. Set up packaging facility: Prepare to package the
produces when they are received from the manu-
facturer. {10 weeks)

9. Package initial stocks: Package stocks received
from: the mamdacierer. |G weeks)

10. Order and receive stock from the manufacturer:
Order the stock from the manufscnmer. The time
given includes the time for delivery. (13 weeks)

11. Select distributors: The mles manager will select
the distributors whom the salespeople will con-
tact to make salex. {9 weeks)

12. Sell to distributors: Take orders from the dis-
tributors for the new produce, with delivery
promised for the product-introduction date. 1f
orders exceed stock, assign stock on a guota
Tesiz. (6 weeks)

13. Ship stock to distributors: Ship the packaged
stock to distributors in accond with their orders or
quot (B weeks)

CQuestion: Whar managerial problems and opportuniries
do you see as a result of your work?

Springville Fire Department

The city of Springville is building a new fire station in
their city. The city is expanding and is in need of a sec-
ond fire station closer o the newer areas of the city to
ensure shorter response fimes. The project manager and
the project team have been selected for the project. The
team is very interested in selecring the scheduling tech-
nigque that will be used to follow the project through to
completion.

The project manager, city manager, and chief of the fire
department hawve set the following criteria for the process
of selecting the scheduling technigque: easy o use, shows
duratioms of msks, dhoows milestones, can see the flow of
work, can see the sequence of events, can depict which
tzek= can be undertaken ar the same time, and can el how
far tasks are from completion. The city manager favors the
Gantt chart, the chief likes PERT, and the progect man-

ager prefers CPML

COuestion: If you were the project manager, which
method would you use, and why!

Attack of the Killer Worm

Lee Antoinice was the ClO of a large publishing house. Her
network administrator, Andy McPester, came to her one
sumny September afternoon and indformed her that a worm
had attacked their network. It had shut down two of their
45 wrvers and had potential to harm the other servers as
well as the 323 pemonal wodstations throughowt the
enterprize. Andy knew that he could not report this prob-
lem to Lee withowt a recommended project plan for a solu-
tiore. Andy and Lee had a good, trusting relationshsp, bue
Lee insisted that Andy investigate all options and come to
her with the most viable solution 1o any problem.

Andy’s project plan cutlined that it would take 30 o 45
minubes to wuch each PC to protect them from the worm,
and kmger if they were already infected. It would ke
almaost an howr to check the other servers and repair them.
Andy descussed the time estimates with his desktop siaff.
Andy proposed paying six staff members overtime o work
4 hours after their normal business day for the next week
or two to check each persomal workstation. He did not
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want to affect productivity of the company's staff during
the day. Andy proposed repainng the servers the same way
with two additsonal staff members in the evenings. Lee felt
that the time estimates and costs were too high. She did
not think it would take that amount of time for each
machine to get repaired. She was concerned that some of

Andy’s staff may have overestimated the time needed. She
ako was not sobd on the notion that all the work would be
done at neght, paying staff overtime.

Question: How would you recommend they reach a
consensus on the project plan!?
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9. When using AN networks, how does one indicate

an event such as a project milestone!

10, A probabilistic network has a critical path of 21 days
and a 95 probabilicy of completing this path in 24
days. Therefore, the project has a 25 chance of being
finished by the end of the 24th day. Tree or False!
Braefly explain your answer.

11. “Mot ly, the Ganitt chart is deceptive in its
apparent simplicity.” Briefly explain.

____ DISCUSSION QUESTIONS

III

When activity imes are known with certaingy, the
critical path is defined as the set of activities on a
path from the project’s start event to its finish event
that, if delayed, will debay the completion date of the
project. Why must this definstion be modified in simu-
ations where the activity rimes are not known with
certainty! Are there any dangers associated with not
madifying the defmition?

I. Should a PM manage critical path ks differenily
than noncritical path masks!

2. How might you use the network approach o help
prepare cost estimates!

3. When would it be accumte to determine the proba-
bility of project complerion by muktiplying the prob-
abilitses of all the paths through the network together!
When would it mot be accurate?

4. Reconsider Question 3. If this approach is not accu-
rate, would the probability of completion considering
the critical path alone he more sccurate? How might
you estimate the correct probability without resorting
to simulation !

3. Why do you think most PMs use MSPMs Gantt chart
format {see Figure 5-20) more commonly than the
network formae !

6. Which of the linkages in precedence diagrmmming do
you think i= most commonly used? Why!

- EXERCISES

10,

« In the cakulation of varmance for optimistic and

pessimistic activity duration estimates made at the
95 or W percent level, the denommator of the frac-
tson that approximates the standard deviatiom of the
time distribution changes from the traditional
(b — alfé to (b — a)f3.5 for 95 percent and to (b —
alf2.6 for 90 percent. Where did the 3.3 and the 2.6

come from!

o Given all the estimating done to determine the dura-

tion of project activities, what does it mean to say
that “only after the fact do we know which path was
actually the critical path™

o It was noted that “the PM must manage the project

team as well as the project.” Explain why.

Why do you think scheduling has been the major
focus of effort throughout the history of project man-
agement rather than performance or budgetmg !

Refer to the network in Figure 5-14. What is the prob-
abality that path a-b-c4 will interfere with the prom-
Bed project completion of 50 days! Recall that the
critical path, asbed-g-h, had a probability of 86 for a
$0-day completion. What is the probabilsty that both
paths will be complete in 50 days!

2. Refer to Table 5-4 and Fegure 5-14. Recalculate the
variance for each activity on the asumption that
the optimistic and pessimistic estimates were made
with a 5 percent probability. Recalculate the prob-
ability that the critical path will be completed
in 50 days.

3. BRefer to Table 5-4 and Figure 5-14. Recalculate the
variance for each activity on the assumption that
the optimistic and pessimistic estimates were made
with a @) percent probability. Again, recalculate the
likelibood that the critical path will be finished
in 50 days.

25 page 187
4. Given the information in the following mble:
Activity Duration Predecessor
™ 4 Mone
b i a
o 4 ai
d 2 C
- 4 k
f 5 b.d
E i C
h 4 ELE
i z e h

(a) Construct the network dmagram.

(k) Find each activitys ES, EF, 1S and LE

(c) ldentify all paths. Which path is the critical path?
{d} Caloulate the slack for each activiry.

{e] How long will it take to complete the project!?
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In the following mble, sk durations are given in
weeks, The estimates were made at the 95 percent
bevel (see Section 5.2, Caloulating Probabilstic
Activity Times subsecton ).

Activity  Predec. Ope. MNormal  Pess.
a —_ 2 <4 [
b —_ i 5 b
c a 4 5 )
d a 4 & ']
e b.c 4 5 1
] d i 4 o
£ e L] 5 ]

{a) Find the expected time and variance for each task.

b} Draw the network (either ADA or ADN} and
find the path with the bngest expected tme.
What is the expected time to comgplete this path!?

{c} Find the probability using the analytical approach
that the path with the longest expected time will
be completed in 13 weeks.

{d) Find the probability that the other paths will be
cob@Xéted in 23 weeks.

(e} Using simulation, what is the probability that the
entire network will be completed in 25 weeks!

Given anauditing project with the followmng activities:

check Sth

Doration

Activity Srd. Dew. Critical (wks)
. Add 2 Yes 2

k. Balance 1 3
. Cament i Yes 4
d. Deduct 3 2
e Edut 1 Yes 1

f. Finance 2 (3
g- Group 2 Yes 4
h. Hold i} Yas .
Using the analytical approach find:

{a) The probakality of completing thes project in 12
weeks or less, as the client desines.

{b) The probahility of completing this project in 13
weeks or less.

{c) The probability of completing this project mn 16
weeks or less, the client’s drop-dead date.

{d) The rumber of weeks required to assure a 921.5
percent chance of completson, as puaranteed by
the auditing finm.

Resolve the previous exercise using computer simula-
tion and compare your answers. Explan any differ-
ences you observe. Which methodology do you have
mawe confidence in and why!

H.

10

Referring to the previous two questions, modify your
simulation mode] to develop distributions for the slack
time of each path. What do these disributions tell
you!

Gitven the following information regarding a project
imvoldving an initial public offering (1PO):

Duration  Preceding
Activity (weeks)]  Activities
a. Check feasibility
b. Determine funding
. Find possible banks
d. Select rwo possibles
e. Interview two banks
£. Analyze funding costs
g Determine chance of

SCCESS

h. Sggn contract

(23] Draw the network.

(k) What s the critical path?

(c) When will the offering be available (end of
the project)!

(d) What s the effect on the project if activity e

(approvals) takes an extm week ! Two extra weeks?
Three extra weeks!

Enter the following information into an Excel® spread-
sheet. The time estimates were made at the @0 percent
level (see Section 5.2, Calculating Probabilistic
Activity Times subsection). All activity times
are in days.

a
a
b
b

b i e ol G g

e

L

f

Activity Predex. Opt. Normal Pess
a — ] [ 9
b — 4 4 f
c —_ 1 Q 1%
d 2 (] & &
e b 4 5 7
f b 12 6 17
£ c i 12 20
h € 1 9 16
i d, e 1o 14 18
j f.g & | 20
k h 7 9 14

{a} Draw the network. {You may uwse MSE or daw an
ADA or ADN network by hand. )

(b} Using Excel®, cbculate the expected time (T}
and variance for each activity.

ic) Using the expected times, find the path with the
longest expected time. What s the expected
time to complete this path! (Use the ana-
Iytic method. )
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want o affect productivity of the company's staff during
the day. Andy proposed repaining the servers the same way
with two additsonal staff members in the evenings. Lee felt
that the time estimates and costs were too high. She did
nat think it would take that amount of time for each
machine o get repatred. She was concerned that some of

Andy’s staff may have overestimated the time needed. She
also was not sold on the notion that all the work would be
done at night, paying staff overtime.

Question: How would you recommend they reach a
consensus on the project plan?

C =

Friendly Assisted Living Facility
Program Plan—5

The steering team meeting held Aogost 31 went guite
well. Fred felt that his team members had worked well

S =

together at determining the steps and the associared coses
of the progam. The CFO presented the program budget
first, and then project team members presented their drade
project plams.

The COO presented the following project plan:

I Task Name Duration  Predecessors Resource Names
| Operational Implementation Plan
! Management/Organization structure 87 days CRO, Legal, VP Mg
}  Recnuic & hire Executive Director 17.4 whks Splient
4 Interior design issues decided (furnshings, etc.) 20 days CO0
5 Determine what was provided with lease and what was 2 wks
furnished in some units
6  Determine budget for interior 10 days
T Carpet and wall finish determined PTowks 59
f Fumiture and room youwt lwks 59
2  Facility and equipment needs defined 4 wks GO0
10  Seaffing determined 1 wks COO, D, Link
Il  Office space for physcians 4 wks Dir. Link
1 Medical staffing needs determined & Director appointed 4 wks D Link
13 Food service 45 days
4 Mems wlected 8 wk=
15 Waiting and service staffing needs determined 4 wks
16 Additional equipment needs 4wks 6AFS—lwks
i7 Telecommunications services 45 days
I8 [Investigate phone srvice options 45 days Chief Engineer
19  CertshcationfAccreditation requirements 41 days
20 Investigate requirements & trming of applicants with Dept. 0 days Legal
of Health to open facility
11 Dewvelop clinical and operational quality monitonng systems 0 days
1 Dewelop financial systems {billing, etc_) & wk= CHED
13  Human resources 19 days HR recoor
4 Work force management recommendations 6 whs HR Diirector
15  Progect plan for recrusiment developed 2wks 78
16  Policies and procedures developed 60 days
17 Obmin ‘samples’ of assisted living policies & procedures 4 wks Legal
from other mstitutiomns
18 Investigate assisted living lanws propesed in other statesf 12 wks Legal
federal
1% Technology & information systems 344 days CIO
K Develop plan for technology access for residents (TV, 5 wks
Cable, PC's)
il Investigate softwareftechnology options for residents 12 whks ClO
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The Chief Legal Counsel for the medical center pre-
seniped his project plan. Fred had asked ham to join the

team when it became apparent that there were significant
compliance and legal ssues associated with this project.

(=] Task Marme Dusration Fredecessors Resource Mames

1 Legal and Licensing Requirements 154 days
2 Resesach licensing requirements for residential care facilicy 38 day Legal
3 Unsform accessibility sandard compliance (= hndep 1 wks
accessible beds)
4 Investigate law firm and outline services 4 wiks
5  Prepare project plan for license Iwks 39
6 File license—by opening date Odays 40
T Corbrcut approval from county {access o County Rd. ) 53 days Legal
&  Investigate corpomate structure for assisted lving 115 days Legal. CRO
9  Determine Board of Trustee membership 3 whks
| ] Appomt Board of Trustees $wks 44
i1 Prepare drait Code of Begulation $wuks 45
12 Prepare document and filing of governance structure 12 whks 46
i3 Diraft service agreement with Friendly Medscal Cenier for twks 47 Legal
services provided
i3 Lease issives 10day= 48 Legal
15 Research Long Term Care insurance requiremenis 11 wks
I Facility “rules” defined (i.e., smoking, firearms, pets, dwks 50
financial planning)
17  Spell out changes for residents in moving from “Llight™ o f whks
“heavy"” asasted
1§ Lease temgplate prepared bwks 52,50 51
19  Review all marketing materials for compliance 154 days Legal

The Vice Pressdent of Marketing presented her project
plan and stated that she and her staff were responsible
for every step in the plan. She was still working with her
staff to determine who does what. The Marketing VP
made it clear to the team that she needed 5 months for the

marketing plan implementation to be able to meet the
Cocupancy requitements at start-up. She restated that her
team mast have this lead time to the completion of the
consmuction and furnishing phase of the Progam.

ID Task Name Duration  Predecessors
I Marketing 270 days
2  Community mailing abowt construction project O days
3  [Initial informational meetings 16 days
4  Friendly Medical Center vohmiteers I day
5 Community groups 4 days
6  Friendly Medscal Center staff (all shifts) 3 dlays
1 Presentation prepared for Speaker's Bureau Odays BE
§ Provide updates to community Odays 92
9 Inguiry bog established Odays 88
10 Groundbreaking ceremony—durmg Mamomal Hospial Week O days
11 Marketing plan developed and implemented 180 days
12 PR firm contracted 4 whs
13 Marketing plan developed Buks 97
14 Determine name and signage for facility Odays 98
15 Hire Marketing Director 4wks 08
16 Marketing plan ready to implement Odays 98, 100
17 Implementation of marketing plan—3% months before facility ready, then ongoing Nwks 101
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As Fred was explaining that the next job of the group
was to complete a final version of all project plans and firm
up the schedule of the Progmam, the Construction Project
Manager stated that it was his tumn o present his broad

project plan for construction of the facility. He also added
that he had a major scheduling isue to bring to the team.
The Construction Project Manager presented the follow-
ing broad project plan for facility construction.

I Task Name Duration Predecessors
| Construction & Farnishing 364 davys
1 Facility comstnaction 329 days
3 Pha=e | - Foundarion & excavation (besementfist floor =lak) 95 days
4 Phase 1 - Structure (steel framing) 113 days IFE—50 days
5 Phase 3 - Enclosure { masonryfaandowsfroof) 134 days i
6 Phase 4 - Interions (doywalliceilingflooring/case goods) 234 days i
T First 45 (laght asssted) units ready oo prepare for ccoupancy 0 clays BFs—5 whks
&  First 45 umits ready for residents A wks T
9 Remaining 57 units {hght & heavy) ready to prepame for occupancy 0 days [

10 Constnsction complete 0 day= o

Il  Baalding ready for residenis A whk= fi

The construction PM proceeded to explain that the
scheduling constminis that the Board of Trustees gave the
team were nist feasible. The Beard wanted constnection to
begn immediately after the elections in Movember and o
be ready for occupanis by June. The contractor did me
wamnt to begin the project ot the beginning of winter. The
first phases of the project plan detiled work that needed
i be completed cutside. If the weather was bad, the con-
smuction FM knew the schedule would be affected. The
construction project manager alm pointed out thai the
schedule created by the contractor was desgned around a
4-hour, S-day workweek. If the building project began in

__ QUESTIONS

Movember, the estimated project dumtion would be
increased by 1 to I months, during which ame some con-
struc tsom crewmen would have o be paid, thereby increas-
ing the building cosr.

The PM recommended that constuction begin in
Febmuary or March of the following year, which would give
the facility a shorter build tme and a lower cost. The
budget and project duration submitted were based on a
March 1 stant date. He staged that the construction phase
of the project did not need 0 hold up the other members
of the Progmm team—they could begmn their work on
their projects anytime.

1. Dmaw a Gantt chare for the constructsion phase of the
program. What i the completion date if construction
staris in Marnch? What & the completion date of ithe
project if construction is started in MNovember !

2, Why is it not possible 0 meet the scheduling con-
strainits set by the Board? What is your recommenda-
tion o handle the scheduling problem?

3. When will the program be completed based on your
recommerdation !

4.  Develop a Gantt Chare of the Marketing Plan amd
Implementation Phase of the Program. Detenmine the
start date of the Marketing Flan project m order to meet
your recommended facility resdy for oocupancy date.

5. 'What is the next step the team members st mke in
order to complete their project plans!

= A

MutrisStar

MutniSiar produces a line of vitamins and nuerstional supple-
menis. [t recenily inmoduced it Mutri-Sponts Enengy Bar,
which & besed on new scientific findings abowt the proper

S =

lalance of mecronuments. The energy bar has become
extremely popular among elite athletes and other people
whao follow the diet. One dstinguishing feature of the Mutri-
Sports Energy Bar is that each bar condzins 50 malligrams of
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important to have excess capacity in the airport con-
ol eowwer!?

Explain the difference in the problems faced by a M
whes is shore of secretarial resources and one who s
short of a “Walt.™

When allocating scarce rescunces o several different
projects at the sune ame, why is it mportans 1o make
sure that all resource calendars are on the same time
base (i.e.. howrly, daily, weekly, etc.)?

____ DISCUSSION QUESTIONS

IJ

gl

T

11.
IIJ

List and describe the three most common criteria by
which to evalmate different resource allocation pri-
arity rules.

Why is the problem of allocating scarce resources bon
set of projects similar o the problem of scheduling
a job shop!

What is meant by the term “student syndrome ™
Describe i your own words what is meant by
Goldratt's critscal chain. How does it work!

Describe the fundamental trmde-offs made when decid-
ing whether or not to crash a project. If the decision s
made o crash, what addinonal made-offs must be made?
Mecuss the sdvantages of “labor poals” in a project-
ortented company. Are there any potential disadvan-
tapes with the use of pools!

What purpose(s) might be served by using each of the
following priority nules for allocating scarce resources!?
w. As late as posable

b. Shartest task duration tfime first

c. Minimum slack first

Linking a group of projects mgether with pseadoac-
rivities creates a sort of superproject. What does this
mean, and why would anyone want to do !

Projects A and B are both neaning completion. You
are managing a super important project O that
requires an immediate input of a resource being used
by both projects A and B, but is otherwise unavaila-
Hle. Project A has a Type 1 life cycle. Project B life
cycle s Type 1. From which {or both or neither) do
vou borrow the resource! Why!?

Goldratt suggested that to avoid the “sudent syn-
drome,” it 5 a good idea to set activity durations so
shore that there is a high probabilsty that the task will
not be finished on time. On the other hand, it has
long been known that setting people up for failure is
strongly demotivating. What should the PM do!

Describe as many types of resource allocation prob-
lerms as you can, based on the situations described in
the chapter.

Activity
Immediate | Duration | Resource

Activity | Predecessor | (days) Used
A — 2 XY

B A 1 X

[ A L] X

D B.C 4 XY

E D 5 WX

F &) 1 WX Y
G E.F 2 XY

a Draw a Gantt chart using M5SE,

b. Assuming a S-day week, find the critical path and
project duration in days.

c. Given that each resource is assigned 100 percent
to each task, identify the resource constmints.

d. Using the M5F defauli, level the resources and
determine the new project dumbon  and
critical paih.

e. Kennfy what alternative solutions can be wmed to
shorten the project dumtion without overallocat-

ing the resources.

« Given the following progect (all times are i days):

Micti- Prede- MNormal MNormal Crash Crash

vity cessor Time Cost Time Cost
a — 5 850 3 §150
b —_ < Sb 2 00
o b 1 7 i 160
d & 2 0 | 50
" & i Eri —_ _—
f b & &0 5 0
£ d 5 50 4 100
h et [ B 3 180
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a. Draw the network (AOA or AON) and find the
critical path, rime, and cost for an all-ncormal kevel
of project activity.

b. Calculate the crush cost-per-day (all activities may
be partially cashed ).

c. Find the optimal way of getting an 1 8-day delivery
time. What is the project cost?

d. Find the optimal way of getnng a 16-day delivery
txme. 'What is the project cost!?

e. Calculste the shortest delivery time for the pro-
pect. What is the cost!

3. Given the following AQA network, determine the
first activity to be given extra resources by the follow-
ing priority rules:

i Shortest task first
b. Minimum slack first
c. Muoat critical followens
d. Most successors
4. Given the project shown in Figure 510 of Chapter 5,
assumne that a facility used by activities ¢ and d &
scarce. To which activity would you assign the facility
first, given the following rules
i Minimum slack rule
b. Maost followers
c. Most critical followers
d. Shortest task first
e. As late as possible

5. Consder the following activity information and the
constraint  thar the project must be completed
in 16 weeks.

Dusration Preceding
Activity {weeks) Activity
A 3 —
B b —
C a —
D 7 A
E 5 B
F 10 C
G 4 C
H 5 D.EF
1 (4] G

In addstion, activity C may be crashed to 7 weeks at a
cost of 340, activity F may be aashed to & weeks at a
cost of 320/week, activity H may be crashed o 2
weeks at a cost of $10fweek, and actnviey | may be
cranhed o 3 weeks ot a cost of 5 10week. Find the hese
schedule amd cost.

6. Consider the project necwork below. Suppose the
duration of both activities A and [ can be reduced to
| day, at acost of 51 5 per day of reduction. Als, activ-
ities E, G, and H can be reduced in duration by | day,
at a cost of 525 per day of reducton. What is the lease-
cost approach to crash the project by 2 days! What is
the shortest “crashed” duration, the new critical path,
and the cost of crashing!?

=T

7. The network for shooting a TV commercial as shown
i the table has a fixed cost of 390 per day, but money
can be sved by shortening the project durarion. Find
the least-cost schedule.

Cost
Increase
[1=t,
Mormal Crash  2nd,
Activity Time Time 3rd day)
I=2: Contract personnel T 4 333, 50 70
2=14:; Obtain stage props g i 0,45, 85
I=3: Rent equipment 12 e &0, 60
2=t: Contract studio 11 Q 35, 80
3=41 Set time and date k] ¥ —_

B. Given a network for an HR tmining project with nos-
mal times and crash times (in parentheses), find the
cost-duration history. Assume indirect costs for facili-
ties and equipment are 3100 per day. The data are:

Time Reduction, Direct Cost
Activity per Day

1=2: Obtain room 530 firsr, 550 second

2=1; Select trainer 8D

3=41 Inwite personnel 525 firse, 560 second

2—4: Check budget 30 firse, 570 second, 200 thind




