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Consulting by ProjectPro: Specialties

1. Project Server 2007/2010 Implementations

Scheduling of Programs
(with many links between subprojects)

3. Schedule improvement and raising
scheduling maturity

© ProjectPro Corp.

ProjectPro Course Offering 2007/2010

Microsoft Project: Microsoft Project and Project Server (PS) Courses:
Fundamentals Managing Tasks in PWA Deploying PS
2 days 0.5 day 2-5 days
Project Managers Team Members Deploym. Team
.2 ¥ 2 L 2
Forecast Scheduling Managing Projects | | Managing Resources| | Configuring PS
2 days 3 days > 2 days 2 days
Project Managers Project Managers Resource Managers Project Office
L ¥ ¥ ¥
oIl lafele| =l | Managing Programs | | Managing Portfolios | | Administering PS
2 days 2 days > 2 days 2 days
Program Managers Program Managers Portfolio Managers Administrators

Monitoring Projects, Programs, Portfolios

0.5-1day
Executives
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© ProjectPro Corp.

Objectives of the Working Group

» Improve Critical Path Theory
- Address problems experienced in practice

> Develop Critical Path 2.0 Theory
- No “best practices”

> Elevate entire field of scheduling software

» Publish paper at PMI-SCOP (PMI-COS)
conference in May 2011

© ProjectPro Corp.
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Planned Outputs

> Standard for Critical Path 2.0 / CPM 2.0

> A specification document for the scheduling
software industry with the minimum
requirements to be Critical Path 2.0
compliant

© ProjectPro Corp.

Critical Path 1.0

Critical Path 1.0 (CPM 1.0) was first defined by:

> Kelley, James. Critical Path Planning and
Scheduling: Mathematical Basis. Operations
Research, Vol. 9, No. 3, May-June, 1961

> Critical-Path Planning and Scheduling, Kelley,
James E. Jr., and Walker, Morgan R.,
Proceeding of the Eastern Joint Computer
Conference, Boston. December 1-3, 1959,
pp. 160-173. 10.

© ProjectPro Corp.
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Critical Path 1.0 Definition

Generally, but not always, the sequence of
schedule activities that determines the duration

of the project. It is the longest path through the
project.

Source: PMBOK (4 Edition)

©ProjectPro Corp.

Assumptions of Critical Path 1.0

1. Activity estimates are normally distributed
PERT or Monte Carlo Simulation

2. There is no merge-bias or path-convergence
Monte Carlo Simulation

3. You have unlimited resources available

Critical Chain, Resource Critical Path and
Simulation

© ProjectPro Corp.
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leads to:

» Software displays too many critical tasks:

“Activity is Critical when Total Float <=0"

@ Tk _ [TaskName _lcritical _Total
ode Slack 4 [3 [2 [ [1 [2 [3 [4 [5 [6 [7 [8 [9 J10

[11 [12 [13

outline Yes -3 days
write 0days q
edit

format

[ [ [en [l
50 08 g8 o8 o8 8=

o ready -3 days >

-3 days 4h—

Yes

Yes 0days —h—\
make graphics Yes -3 days

Yes

Yes

> Software displays too few critical tasks:

Parts of the
Critical Path

©ProjectPro Corp.

Scheduling Software Displays

Too Few Critical Tasks when:

» Incomplete network logic
» Constraint Dates

> Elapsed Durations and Elapsed Lags

» Task Calendars
> External Predecessors
» Workload Leveling

» Resource Calendar: Unavailability of Resources

© ProjectPro Corp.
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> Use: DEMO Perfect Critical Path.mpp

DEMO Incomplete Critical Path

©ProjectPro Corp.

Write X
Write Y

Write X
Write Y

Harry 3 D

Harry 2D

Harry 3 D

How Leveling Affects the Critical Path 1.0

Optimistic
Forecasts

l leveling

Incomplete
Critical Path

© ProjectPro Corp.

BoraaHoB v napTHepb!




borgaHoB v napTHepbI

Resource Dependencies Differ from

Logical Dependencies

A logical dependency imposes the sequence:
Write
Print

A resource dependency does not impose sequence. The
relationship is that both tasks share the same resource.

Write X Harry Write X Har!
 Harry | oR
Write Y Write Y

Source: Forecast Scheduling with Microsoft Project 2010

© ProjectPro Corp.

Summary: Issues with Critical Path 1.0

» Weak definition: it contains literally “ Generally, but
not always...". PMBOK 4t edition

» Critical Path 1.0 assumptions are no longer tenable

Critical Path 1.0 cannot handle date, calendar and
resource constraints. Problems:

- Incomplete Critical Paths

- No Resource-Critical Paths

A\

© ProjectPro Corp.
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Introduction of Terminology for
Critical Path 2.0

Schedule Schedule
Data Constraints

Project
Schedule

Project
Scheduling
Application

Project Schedule Data
» WBS Constraints:
» Estimates > Logical constraints
> Dependencies » Resource availability constraints
» Resources: Materials, Machines, » Date constraints
'B?bor' Facilities, Land, Three- » Calendar constraints: Project,
imensional Space L
o Resource, Activity, Lag/Lead
»  Priorities: Project,

Financial constraints

Physical constraints
Organization policy constraints
Regulatory or Legal constraints
Ecological constraints

Political constraints

Deliverable/Activity, Resource
» Constraints (see next column)

VV YV V V V

© ProjectPro Corp.
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Constraints: Definition

Constraints are a special type of project schedule data
that the scheduler needs to take into account in order
to produce a realistic and feasible schedule.

Source: Proceedings of Critical Path 2.0 working group, Mar. 2011

© ProjectPro Corp.

Critical Path 2.0 Definition

The Critical Path 2.0 is the subset of activities that
determines and explains the entire duration of the schedule
when all schedule data that are entered into the scheduling
application are taken into account.

There can be more than one Critical Path that run in parallel
in a schedule.

Source: Proceedings of Critical Path 2.0 working group, Mar. 2011

©ProjectPro Corp.
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Term “Subset’”

> Path
- The word is in the term to define
- Implies logical links (resource dependencies?)
» Chain
- Implies logical links
» Series
- Implies logical links
> Subset:
- Reveals added value of the theory: focus!

© ProjectPro Corp.

Term “Longest Path”

Longest Path = the string of directly related activities
that comprise the longest path from the data date to
the last activity in the schedule (Source: Ron Winter)

> Deals effectively with most constraints mentioned
except with resource constraints

> Does not deal well with a situation where a few,
short activities start from a start-no-earlier-than
constraint that finish later than any other path

© ProjectPro Corp.
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>

Term “Total Float”

> Critical Path 1.0 (PMBOK 4th edition):

The total amount of time a schedule activity may be
delayed from its early start date without delaying
the project finish date, or violating a schedule
constraint.

Critical Path 2.0:

The total amount of time a schedule activity may be
delayed from its early start date without delaying
the project finish date, or violating any schedule

constraint (including resource constraints) based on
the current schedule.

© ProjectPro Corp.

“ ..based on the current schedule’

A necessary stipulation when calculating the Critical Path 2.0 in
resource-constrained schedules:

Write X Har Write X Har
oR

OR
Write X Over-allocation;
resource constraint
Write Y violated!

© ProjectPro Corp.
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The Differences between

Critical Path 1.0 and Critical Path 2.0

» Critical Path 2.0 applies in resource-constrained schedules

» Critical Path 2.0 standard requires that (at least) the next four
schedule constraints should be taken into account: logical,
resource, date and calendar constraints

» Critical Path 2.0 always produces a complete Critical Path when
these constraints are used in schedules

» You can end up with a different Critical Path under Critical Path
Method 2.0 than you would under Critical Path Method 1.0.

Critical Path 2.0 compliant scheduling software must:
be able to deal with logical, resource, date and calendar constraints, and
produce a complete Critical Path when those constraints are used

© ProjectPro Corp.

Critical Path 1.0: How a Date- and

Calendar-Constrained Schedule Looks

| o ‘Task Name -1
0 & -Relocation Devom Inc. = 5
1 - REQUIREMENTS =
2 research staff requirements o,
3 ! ~ i
: | fommar | ‘ . An Incomplete
5 select the realtor — J' Critical Path
6 visit the sites 0—
7 evaluate the sites T 1
8 |E meet to select the location
9 legal review D};l
10 location selected & o
1 - REMODELING CONTRACT = =)
12 select the contractor d 1 /
13 |EE, meet to discuss contract Ql
14 revise the schedule By
15 negotiate the contract =Y
16 contractor contracted < &
7 - REMODELED LOCATION v
18 relocate walls %71
19 install electric wiring B,
20 paint
21 drying of paint :)&)-
22 install cabinetry
23 install LAN
24 lay carpet o
25 facility remodeled ’1
26 - MOVE = =
27 select mover o ‘
28 pack

29 move ;_;lmovers
30 unpack : ;;l

31 new location opened [

© ProjectPro Corp.
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D%ZNET Constraint: 23 Aug

A

Complete
Gaps

: Tuesdays

+
T Task ¢
o

Path
Explained

nly, SNET Constraint: 03 Sep

0
f

apsed Dur. of 2ed

y

L L
Critical Path 2.0: How It Could Look
“Complete Critical Paths 2.0” from www.ProjectProCorp.com
0% - Relocation Devom Inc. L
1 = REQUIREMENTS =
2 research staff requirements
. %
1 ~ LOCATION o =l
5 select the realtor ::lm
6 visit the sites —
7 evaluate the sites B A
8 E meet to select the location
(] legal review
10 location selected &
" = REMODELING CONTRACT L
12 select the contractor i
13| E Yy meet to discuss contract
14 revise the schedule
15, negotiate the contract
16| contractor contracted
17| - REMODELED LOCATION
18 relocate walls
19 install electric wiring
20 paint
21 drying of paint
22 install cabinetry
23 install LAN
24| lay carpet
25 facility remodeled
26 = MOVE Ly
27 select mover
28 pack
29 move
30 unpack
31 new location opened

Q]Res. Calendal
-

&

© ProjectPro Corp.

Critical Path 1.0: How a Resource-

Constrained Schedule Looks

17
18
18

20
21

2

Task Name: - 01 Ju12 | 08Ju2 | 150ul'2 | 22Jui12 | 28012 | 05 Aug2 | 12 Aug12 | 19 Aug'iZ | 26 Aug'12 | 02 Sep“i2 | 09 Sep™|
30020406 [08]10 [12[14 [16][18]20 [22 [24 262630 [01[03 [05[07 [08[11[13[15[17 |18 21|23 [25[27 [28 31 [02[04 [06 [08 [10[1Z]
a Intranct-based || | g¥ o
system - -y

Evaluate current system | {"‘““ e | Gaps n the Cl‘ltlcal
Define user requirements [ g AL
Define content requirements. sam Path 1-0
Define system requirements his m Van Analysers

Define server owner
requirements
Requirements known
= system Design
Define specific functionalty
Develop project plan
System designed
Brief web development team
= Web Site Design
Determine the layout of the sie

Determine the data Inks

Decide how to implement
functionalty

User Interface designed

- Server Setup
Determine estimated disk space
utiization
Determine estimated traffic
Design access permission

Design testing/staging area
scheme

Setup server

25/07

Sam Van Analysers

Qlof 08

sam Van Webbie Dg

inger,Testy Kreature, Rolk

Webbie Dfsinger

¥ "
f k Architect

bara Architect
Qfsa:aér hite

Sara Architect

el

Sara Architect

© ProjectPro Corp.

BoraaHoB v napTHepb!

14



borgaHoB v napTHepbI

Critical Path 2.0: How It Could Look

“Complete Critical Paths 2.0” from www.ProjectProCorp.com

a7

Task Name

5 Requirements Intranet-hased system

Evaluate cument syster

Define user requirements

Define content requirements
Define system requirements
Define server owner requirements
Reguirements known

= System Design

Define specific functionality
Develap project plan
System designed

Eirief web development team

= Web Site Design

Determine the layout of the site
Determine the data links
Decide how to implement functionality
User Interface designed

=l Web Site Development

= Web pages and links

Create HTML styls template
Deterrmnine dewelopment tool
Develop web pages

Develop any custom functionality
Integrate into web site

pages and links developed

= Roll Out

Move site to production server
Determine roll out schedule
Communicate roll aut plan to users
Conduct user training

Release intermnal PR

Rollout completed

Marked

No
Yes
Tes
Yes
Yes
Yes
Yes

No
Yes
Yes
Yes
Yes

No
Yes
Yes
Yes
Yes

No

No
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes
Yes
Yes
Yes
Yes

[Sej [ [

Fov 23 | Dec 27

Jan 24

Feb 21 |

[Jun 14 [Jul1Z [AugQ p6 [Ocid [Novi
£ [T M[F[T[S[W[S[T[M[F[T[S[W[S[T [M[F]

[S[wW

S[T]

Sam Wan Anal T

© Sam Van Analysers
a Sam Van Analysers R

& T4 ngw
- Critical
s Sam Van Analysers
= Pat Makeithappen

< Webbie Desinger
= \Webbie Desinger
& 824

= WWebbie Desinger
a Webbie Deginger
== Webbie Desinge!
<= Webbie Desinger
@i WWebbie Desinger
& 1071

a Rally Outtotheworld
= Rolly Quttothewarld
Rolly Qutt [50%]
== @ Rolly Outtotheworld

& 127

T S oty Complete Path th
eveals Who
When

& 731
3 Pat Makei n,Sam Wan Anal Wyebbie Desinger,Testy Kreaturs
=
<= yebbie Desinge

=== Raolly Duttatheworld

at
is

Rolly Oui

© ProjectPro Corp.

Critical Path 2.0: How It Could Look

“Complete Critical Paths 2.0” from www.ProjectProCorp.com

Name

- 08Juli2 _ [29Jul12 _ [19Aug'12  [09Sep'12
5[5 ] F

[ Nov-12

[02 Dec 1z

0Sep12 |21 0ct'12
s

|3
M T [w][T] S[s[m[T[w[TJ[F]

Evaluate current system

© o] e e

10

12

Define user reguirements
Define content requirements
Define system requirements
Define server owner requirements
Requirements known

Define specific functionality
Develop project plan

System designed

Brief web development team
Determine the layout of the site
Determine the data links

Decide how to implement functional
User Interface designed
Create HTML style template
Determine development tool
Develop web pages
Develop any custom functionality
Integrate into web site
pages and links developed
Determine roll out schedule
Communicate roll out plan to users
Conduct user training
Release internal PR
Rollout completed

by logical and resource dependency
ven by resource dependency
driven by resource dependency
driven by resource dependency
driven by logical dependency
driven by logical and resource dependency
driven by logical dependency
Qldrl\'en by logical dependency
driven by logical and resource dependency

iven by logical and resource dependency
driven by logical and resource dependency
driven by resource dependency

iven by logical and resource dependency

driven by logical and resource dependency

driven by resource dependency

u resource dependency

[sTwm[TTw[T[F]

Complete Pathz
Explained

to You

driven by resource dependency

driven by logical and resource dependency

driven by logical dependency
dri n by logical oend

e

gical and reso

drivenky resou

" driven

& driven|

© ProjectPro Corp.
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Critical Path 2.0: How It Could Look

“Complete Critical Paths 2.0” from www.ProjectProCorp.com

Gantt Chart - Complete Critical Path only

Name .| Duration, [Jun21 | Jul12 [ Aug2 [ Aug23 | Sep13 [ Oct4 [ Oct25 | Nov15 | Dech
MIT[WITTF[S]SM[T[W[T[F[S[S[M[T[W[T[F[STS[M[T]
- Intranet Project 121 days | @ P
Evaluate current system 5 days — E
Define user requirements 5 days - Cornplete P ath
Define content requirements 3 days o] even With Da te’
Define system requirements 3 days 0 Res. Cal: Sam Van Analysers -
Define server owner requirements 2 days i) Calendar ‘lnd
Requirements known 0 days % Resou rce
Define specific functionality 1 day’ I Res. Cal: Sam Van I .
Develop project plan 4 days o CO“StI‘a I ntS
System designed 0 days 4
Brief web development team 1 day ] Res. Cal: Pat M PP
Determine the layout of the site 8 days 1 SHNET Constraint: 17 Aug
Determine the data links 4 days (]
Decide how to implement functionality 3 days 0]
User Interface designed 0 days &
Create HTML style template 3 days 1 Res. Cal: Webbie Desinger
Determine development tool 1 day’ ]
Develop web pages 10 days —
Develop any custom functionality 10 days | —
Integrate into web site 4 days -
pages and links developed 0 days &
Determine roll out schedule 5 days —
Communicate roll out plan to users 20 days [ 1
Conduct user training 10 days —
Release intenal PR 10 days —
Rollout completed 0 days £-Y

© ProjectPro Corp.
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How to Find the Critical Path 2.0 in

Resource-Constrained Schedules? 1072

List all activities and enter all effort estimates

Determine all relationships including type of dependency (FS,
SS, FF and SF) and lags (or leads)

Enter all resources and their resource calendars

Assign resources to the activities and allocate the effort
Determine the duration of each activity

Enter all other constraints: date and calendar constraints
Level the workloads of all resources completely.

Determine all possible paths of the logical dependencies and
resource dependencies

Determine the duration of each path through the network
taking all logical dependencies, resource dependencies and all
other constraints into account.

Identify the longest path(s) of all possible paths that explain
the entire project duration; this is Critical Path 2.0.

© ProjectPro Corp.
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How to Find the Critical Path 2.0 -
Example

31Jul '11 07 Aug '11 14 Aug'11 21 Aug'11
[TIEl[s|s[m[Tw[T[E[s[s[m[T|w[T[F[s[s[m[T[w[T][F[s]|s[m[T W]
‘—'

2 outline (EZEEYpublisher 1
3 write A author
4 write B ther

Paths Duration

path 2, 3,5, 6 2+4+2+2=10
path 2, 4,5, 6 2+5+2+2=11
path 2,4, 3,5, 6 2+5+4+2+2=15

© ProjectPro Corp.

How to Find the Critical Path 2.0 in

Resource-Constrained Schedules? 252

[ Mark the project finish milestone J

Mark the resource-critical task(s)
v and analyze each separately
Do

logical and/or 1
resource dependencies drive it
to this date?

Yes

I

Do other causes Yes

than the project start date [ Find the next RCP task ]
drive it to this date?
[ All resource-critical tasks marked J

© ProjectPro Corp.
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1.

v bW

Software Specification for
Critical Path 2.0 Compliant Software

Is able to capture logical, resource, date and

calendar constraints

Will alert the user to incomplete network logic

Will alert the user to over-allocations

Is able to level the workloads in the schedule

Is able to produce a complete Critical Path that
explains the entire project duration when those

constraints are used

© ProjectPro Corp.

LinkedIn group “Forecast Scheduling”

email: EricU@ProjectProCorp.com

in]

Thank You for Attending !

» Discuss with professional schedulers online:

» To receive a PDF-file of the Critical Path 2.0 paper,
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