ID |Task Name Duration Start Finish Jun 97 |Ju| 97 |Aug 97 |Sep 97 |Oct 9
1|8 [15]22[29] 6 [13]20]27| 3 [10[17[24[31] 7 [14]21[28] 5

1 Approve Plan 5 days Mon 6/2/97 Fri 6/6/97

2 Obtain Permit 5 days Mon 6/9/97 Fri 6/13/97

3 Prepare Site 10 days Mon 6/16/97 Fri 6/27/97

4 Dig Hole 10days  Mon 6/30/97 Fri 7/11/97

5 Landscape Grounds 15days, Mon 8/18/97 Fri 9/5/97

6 Install Drive and Walks 20 days  Mon 7/21/97 Fri 8/15/97

7

8 Pour Foundation 5 days Mon 7/14/97 Fri 7/18/97

9 Frame Building 10 days| Mon 7/21/97 Fri 8/1/97

10 | Install Roof 10 days Mon 8/4/97 Fri 8/15/97 i

11 | Attach Sheath 10 days Mon 8/4/97 Fri 8/15/97 A

12 | Install Trim 10 days' Mon 8/18/97 Fri 8/29/97 Critical Path

13

14 | Install Plumbing 10 days Mon 8/4/97 Fri 8/15/97 T

15 | Install Electrical 10 days Mon 8/4/97 Fri 8/15/97 A

16 | Install Cabinets 5 days Mon 8/18/97 Fri 8/22/97

17 | Install Drywall 5 days Mon 8/25/97 Fri 8/29/97

18 | Paint Interior 5 days Mon 9/1/97 Fri 9/5/97

19 |Pain Trim 5 days Mon 9/8/97 Fri 9/12/97

20 | Complete 0 days Fri 9/12/97 Fri 9/12/97 9/12

Figure 1.1



[ |Task Mame Duration  |Predecessors  |Resource |May'04 | N | I T |Sep'0 "
Names (3 Tog [ [ [16 2830 | 6 [13 0] & |11 116 15 | 1 |8 [ta |22 [ |5 1]

1 [Task 5 days 1 1

2 |TaskZ 45 days 1 Z

3 |Task3 2adays 1

4 |Taskd I days 3 ?

5 |Tasks B0 dayz 1

f |TaskE Sdays & Z

7 |Project End Odys 245 Critical Path 8

Figure 3.2

[ TaskName Durgtion |Predecessors  |Resource |ru1ay'04 | i | T by |Sep‘04 |0 ™
Nanes 1525 [2 |91|15|23|30|5|13|20|27|4\11 1251 8 [1a 22 a5 12 na T8 [3 1o ]

1 Task 5 days 1

7 T2 B 1 2 Dﬂ' : —)

e % tays 1 — -

¢ |Tashd Wiz 3 2 R

5Tk B0 s 1 '

£ Taskb Silavs |5 2

7 | Project End Odays 245 03

Figure 3.4

[ TaskMame | Oursfion |Predecessors |Resource ey 14 ' i L G 0
Nanes 134T 1 Ta 16 [z a0 6 13 20 2] & 11 e s 1 & e[ |5 [12 e |3 10

1 Taskd Sdas 1

Y £ dys 1 . H

3 Taskd L 1

§ Tasrd days 3 ,

5 |Tasks B0 days 1

5 Takt 5 dhys 4 2 Critical

7 hopdEd Odags 246 | Cha'”.

Figure 3.5



I |Task Name o Jan 2,05 Jan 9,05 Jan 18, '05 Jan 23 05
TlwlT[Flssm[Tw[T[Fls[sIM[Tw]T]Fls|sm|Tw[T[F[s|sm|[Tw][T]F
1 Component 1
2 Task 1.1 Al
3 Tazk 1.2
4 Task 13
3 Component 2 —
-] Task 2.1
7 Task 2.2 Critical Path
8 Taszk 2.3
g Component 3 —
0 = :'”b Critical Path
11 Tazk 3.2 Betty
12 Tazk 3.3 :IE Charlie
13 Integration
14 Assemble
15 Test Edna
16 Project Complete 1724
Figure 4.2
L |Task Name 04 Jan 2,05 Jan 9,05 Jan 16, '05 Jan 23, 05 Jan 30,05 Feh B,
TlwlT[Fls[sm[TwlT[Fls [s[m[Tw[T]Fls[sM|[Tw[T[Fls|sm [T w|T[Fs|[s|m [T w[T]F]s[5[M
1 Component 1 L .
2 Task 1.1 hm
3 Task 1.2 [ Betty
4 Task 1.3 E: Charlie
5 Component 2
B Task 21
7 Task 2.2
5] Task 2.3
g Component 3
10 Task 3.1
1 Task 3.2
12 Task 3.3
13 |Imtegration
14 Azzemble
15 Test
Project Complete
Figure 4.3
WEE Tazk Name Jan 2,05 Jan 9, 05 Jan 16,05 Jan 23, 05 Jan 30,05
smiTIw[T[F[s[sm[TwlT[Fls sM[TIwlT[Fs|sm|TIw[T[Fls|sM|[Tw][T][F]
1/(1 Component 1
2114 Tazk 1.1 Al
al1.2 Task1.2
4(1.3 Tazk1.3 — Hchadie
5|2 Component 2 —
6|21 Task 2.1
Tl2z2 Task 2.2 Critical
5|23 Task 2.3 . je
9|3 Component 3 Cham
1031 Tazk 3.1 Critical
1113.2 Tazk 3.2 .
12|33 Task 3.3 Chain
1314 Integration
141441 Aszemble Cl’itical
15 (4.2 Test . Edna
165 Project Complete Chain 2i2

Figure 4.4



Task Name

Mean Duration

lAug '04

[Jun"0a [Jul 04
23[30[ 6 [13[20[27] 4 [11]18]25]
g

1|8 [15[22]2

Sep '04 [oct 04 [Nov '04 | Dec ‘04 [Jan
9| 5 [12]19[26[ 3 [10[17[24[31] 7 [14]21]28] 5 [12]19]26] 2

1A-1
2|A-2
3|A-3
4 A4
5/ A-5
5 A-6
’|B-2
8 B-3
9B-4
10 C-3
11c-4
12/C5
13 C-6
14/D-3
15 D-4

16| Project Complete

5 days
10 days
15 days
10 days
20 days
15 days
10 days
10 days

5 days
15 days
10 days
15 days

5 days
20 days

5 days

0 days

Black

Critical
Chain

Figure 6.13

WBSs ‘ Task Name Mezn Duration [dun 04 [uros g 04 [sep0e [coct 08 v 04 [Dec0s |
16 [23[30 (6 [13[20[27 4 [11[1a[2s(1 [8 [15]22 IAQ]ES [1z]1o (263 [1o0[17 (24 [31 [ 7 [14[21 |26 [5 [12][19]26
11 A1 5 days Mag
2|z A2 10 days
33 A3 15 days
44 A-d4 10 days
E1E A5 20 days Mag
B|BE19 Feeding butfer 27 5 days? :%]]]]]]]]
7|6 AR 15 days Red
a8(7 B-2 10 days
ala B-3 10 days
10|19 B-4 9 days
11|10 c-3 15 days
12|11 c-4 10 days
13 |B20 Feeding buffer 125 days?
14[12 .5 15 tays
15[13 6 S days ag
16 |B1& Feeding buffer 2.5 days?
1714 D-3 20 days
18[15 D-4 5 days
19817 Project buffer 40 days
2016 Project Complete 0 days & 129

Figure 6.14

PS: Astute readers may note that a better solution is available to this network. Manually
redefining the critical chain can lead to the schedule on the following page, which is two
weeks shorter, using the same buffer sizing. Note that when the critical chain was
identified for the above, it had no gaps:

WBS Task Mame Mean Duration oy [dun 04 [ui'D4 Aug 04 [Sep 04 [octn
g (16 (23306 [1afzofzr 4 [ 1afzs]1 [af1s]zz[za5 [12 19283 |
1[4 21 5 days I Mag
7|7 B-2 10 days Mag
8|8 B-3 10 days Blue
14]14 03 20 days Blue
15[15 D-4 5 days hi Green
1212 -5 15 days Red
66 56 15 davs f_;Red
16|16 Project Complete 0 days & 913




But, after buffer insertion, a significant gap formed in the critical chain:

WES ‘ Tarsk Name

Mean Duration

[Jun 04 [ul'0d
16 (23 [30 [ 6 [13[20[27 [ 4 [11[15 28
51 Mag

Aug 04 [Zep 04 [coct ‘04
1[s8 \15|22|;9]E5 [12[1a 28 [ 3 [10 [47 [24

Nov '04 [Cec 04 ]
317 [1a[z[26 s [12[19 ]2

1

T

i1

17

14

18

15

14

12

B

19

B

20

16

A1

B-2
B-3
D-3
D-4
-5
A6

Project bufter
Project Complete 0 days

5 days
10 days
10 days
20 days

5 days
15 days
15 days
40 days

Mag
Blue

Blue
1 Green

Red

é—fﬂﬂ

& 129

Some optimization of the critical chain is desirable. One way of doing so is to look at the
critical chain after buffer insertion, and work to remove the gaps. The following derives
from an alternative critical chain selection:

B Task MName Mean Duration 5ong Qtr 3, 2004 Qtr 4, 2004 Qtr 1,2
May | Jun | Jul | 2ug [ Sep | oot [ mov | Dec | Jan |
11 A1 S days
22 A2 10 davys
3|3 A3 15 days
44 A4 10 davys
55 A5 20 davys
|6 AR 15 days Red
77 B-2 10 days
gg B-3 10 davys
99 B-4 S days
10| 831 Feeding butfer 125 days?y
11110 -3 15 days
12|11 -4 10 days
13|12 -5 15 days
14 | B30 Feeding butfer 20 days?
1513 CB 5 days Mag
1614 -3 20 days
171145 ) 5 days
18| B29 Project buffer 40 davys m
1916 Project Complete 0 days » 122

A general approach is to first identify the critical path of the project, and set that as an
objective duration to achieve with the critical chain plan. Actions to achieve it include:

1.

arwn

Changing the resource leveling algorithm (MS Project offer three options, plus
selection of the leveling time window).
Changing the identified critical chain (as above).

Changing task logic.

Changing resource availability (and re-leveling the network).
Changing resource required for tasks (and re-leveling the network.)



i 1, 1853 Gir 2, 1853 Qir 2, 1983
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23 CCFH
u Aetitys Project
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Figure 7.2




WBS Task Name Qtr1,2005  |Qtr 2, 2005 Qtr 3, 2005 Qtr 4, 2005
Jan | Feb| Mar| Apr| May| Jun| Jul | Aug| Sep| Oct | Nov| Dec
11 Organization Endorsement L |
2(1.1 Initial Training Session b
3|1.2 Establish Guiding Coalition
4/1.3 Define Vision
5/1.4 Create Project Charter
6|2 Project Work plan
712.1 Create WBS
8/2.2 Assign Responsibility
9/2.3 Develop Key Milestone Chart
1(| FB_40l Feeding buffer
11/12.4 Draft Operation Procedures b
1z{2.5 Develop Critical Chain Network
12(2.6 Project Kick-off meeting 121
14|13 Tools and Procedures
1£(3.1 Purchase Software l;
1€/3.2 Install Software
17/3.3 Set up Resource File ltv
1¢(3.4 Set up Software Permissions |;
1¢/3.5 Software Training |;
2(/3.6 Define CCPM Roles
21|13.7 Draft Procedures
22/3.8 Draft Procedure Training
27139 Train to Procedures
2414 Critical Chain Plans
28141 Select project sequence
2¢/FB_41] Feeding buffer
27| FB_42 Feeding buffer
28| FB_43| Feeding buffer
2¢|FB_44| Feeding buffer
3(/4.2 Perform Pilot Project
31/4.3 Plan Project 1
32|44 Plan Project 2
3%14.9 Paln Project 3
34/4.6 Est Project Priority
3t FB_45I Feeding buffer Uﬁ
3€/4.7 Pipeline Projects (Drum schedule)
37| FB_49 Feeding buffer
3¢ FB_50! Feeding buffer
3¢ FB_51I Feeding buffer
448 Launch CCPM Projects ) AT
41|5 Culture Change
4z(5.1 Train Project Managers
4:|5.2 Train Resource Managers
44|5.3 Prepare Communication Plan
4£5.4 Publicize Short Term Wins
4€/5.5 Institutionalize Process
47 FB_53| Feeding buffer
4§ PB_52 Project buffer
4¢|5.6 Implementation Complete 9/14

Figure 9.3




10
There are fights over the
estimates to include in
project plans

LS

UDE-1
UDE-2

7

There is pressure to
reduce each task estimat

6
The only way to reduce the
schedule of critical path plans is to
reduce the duration of tasks on the
critical path, and the only way to
reduce cost is to reduce task cost

9 /UDE-3

There is pressure to
include (more and more)
contingency in each

task estimate

3

Successful projects must
deliver increased scope and
reduced cost and schedule

UDE-9

8
Resources know they have to
account for uncertainty in task

estimates due to common cause
variation in task performance

5

Each resource must complete
their task to scope, cost, and
schedule estimates

=

2
Increasing competition drives
managers and clients (more and
more) to demand projects to get
the most scope for the least cos
within the shortest schedule

Figure 11.3

T

Everyone wants projects to

4
Most companies judge project
resource (including
subcontractors) performance
based on delivery of full scope
within cost and time estimates




Table 1.3

Influences on Project Success Factors

Internal

External

Factors That
Determine Project
Success

Management

Measurement
Rewards
Policies
Social

Competitors

Suppliers

Client

Regulators

Right Problem

o

Right Solution

Effective Plan

o

Project Control
System

X | X | X | X

X
X

O|Oo| X[ X

Project Execution

- Resource quantity

- Resource skill

- Resource behavior

- Work processes

- Tools

- Changes

XX X[ XX | X

X

Uncertainty

0

X O|O|0o|0o|0|O

O X | X[ X| X[ X[ X]|X|[X

Significant influence
Some influence




