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Chapter Six-Time management

" Time management is what most people think of when they think of
project managers.

" It's where the deadlines are set and met. It starts with figuring out
what work you need to do, how you will do it, what resources
you’ll use, and how long it will take. From there, it's all about
developing and controlling that schedule.

ESKINDER MESFIN CHEREINT(PMP|PRINCE2|MCSE|CCNP|ITIL) 11/03/202



Time Management
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plan Schedule
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B pefine Activities
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Project Schedule
Management Overview

6.1 Plan Schedule
Management

Inputs

.1 Project chartar

.2 Project management plan

.3 Entarprisa environmental
factors

.4 Drganizational process assets

Tools & Technigues
.1 Expert judgment
.2 Data analysis

3 Meetings

Dutputs
-1 Schedule management plan

a

Ea

6.4 Estimate

Activity Durations

Inputs

-1 Project management plan

2 Project documants

-3 Enmterprize environmental
factors

4 Drganizational process assets

Tools & Technigues

-1 Expert judgment

-2 Analogous estimating
- Parametric estimating
24 Three-point estimating
-5 Bottom-up estimating
JB Data analysis

-1 Decision making

B Mestings

Dutputs

.1 Duration estimates

.2 Basis of estimates

3 Project documents updates
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6.3 Define Activities

1 Inputs
-1 Project managament plan
2 Enterprise anvironmenital
factors
-3 Organizational process assets

P

Tools & Technigues

-1 Expert judgment

2 Decomposition

- Rofling wave planning
4 Meestings

Ea

Outputs

1 Activity list

2 Activity attributes

3 Milestone list

4 Change requests

5 Project management plan

updates

6.5 Develop Schedule

Inpusts

.1 Project management plan

2 Project documents

A Agreaments

4 Enterprise environmental
factors

.5 Drganizational process assets

ba

Tools & Techniques

.1 Schedule network analysis

.2 Critical path method

.3 Resource optimization

4 Data analysis

5 Leads and lags

B Schedule compression

.1 Project managemant
information system

.B Agile release planning

Outputs

.1 Schedule baseline

.2 Project schedule

.3 Schedule data

4 Project calendars

.5 Change requests

.B Project management plan
updates

.1 Project documents updates

ba

. -

L .

L -

6.3 Sequence Activities

1 Inputs
.1 Project management plan
2 Project documents
.3 Enterprise environmental
factors
A4 Organizational process assets

a

Tools & Techniques

.1 Precedence diagramming
method

2 Dependency determination
and integration

A Leads and lags

A Project management
information system

B

Outputs

.1 Project schedule netwark
diagrams

2 Project documents updates

6.8 Control Schedule

Inputs

.1 Project managemant plan

2 Project documents

.3 Wark performance data

4 Organizational process assets

b

Toods & Technigues

.1 Data analysis

2 Cnitical path method

3 Project managemant
information system

4 Resource optimization

5 Leads and lags

B Schedule compression

ey

Outputs

1 Work performance information

1 Schedule forecasts

3 Change requests

4 Project management plan
updates

5 Project documents updates
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Planning
prucess group

Plan your scheduling
processes

" The Plan Schedule L S it
Management process is Poect  \" ¥
just like all of the other
planning processes you’'ve
seen so far. your goal is to
build a Schedule
Management plan from the
other project management
plans, your company’s
culture and existina

Plan Schedule Management

! .|I
. wse T }
YO8 e kst T
g U — :

Tools & Techniques ko ':_:“f"rt Lo estimate: - Analytical
] _ you i ul- § and it o= technigues

.1 Project charter 1 Expert judgment .1 Schedule managament plan f.L'h'ﬁ\'i“'C e o oas \I-g.cr

2 Project management plan .2 Data analysis e grrettieT _____——"'-/T-

* Scope management plan .3 Meetings - "
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4 Organizational process assats
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4.1
Develop Project | feessesss,

Charter 1
= [Project cheriss -
Project : 61
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# Project schedule model development. The scheduling methodology and the scheduling tool to be used in the

development of the project schedule model are specified.
C O n t e n t Of t h e # Release and Iteration length. When using an adaptive life cycle, the time-boxed periods for releases, waves,
and iterations are specified. Time-boxed periods are durations during which the team works steadily toward

p I a n completion of a goal. Time-boxing helps to minimize scope creep as it forces the teams to process essential
features first, then other features when time permits.

# Level of accuracy. The level of accuracy specifies the acceptable range used in determining realistic activity
duration estimates and may include an amount for contingencies.

# Units of measure. Each unit of measurement (such as staff hours, staff days, or weeks for time measures, or
meters, liters, tons, kilometers, or cubic yards for quantity measures) is defined for each of the resources.

# Organizational procedures links. The work breakdown structure (WBS) (Section 5.4) provides the framework
for the schedule management plan, allowing for consistency with the estimates and resulting schedules.

# Project schedule model maintenance. The process used to update the status and record progress of the
project in the schedule model during the execution of the project is defined.

# Control thresholds. Variance thresholds for monitoring schedule performance may be specified to indicate an
agreed-upon amount of variation fo be allowed before some action needs to be taken. Thresholds are typically
expressed as percentage deviations from the parameters established in the baseline plan.

# Rules of performance measurement. Eamed value management (EVM) rules or other physical measurement
rules of performance measurement are set. For example, the schedule management plan may specify:
m Rules for establishing percent complete,

m EVM techniques (e.g., baselines, fixed-formula, percent complete, efc.) to be employed (for more specific
information, refer to the Practice Standard for Eamed Value Management [17]), and

m Schedule performance measurements such as schedule variance (5V) and schedule performance index (SPI)
used to assess the magnitude of variation to the original schedule baseline.

# Reporting formats. The formats and frequency for the various schedule reports are defined.
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Now you know how y
track your schedule

* The only output
of the Plan
Schedule
Management
process is the
Schedule
Management
plan. It
describes the
way you'll
estimate your
work, track
your progress,
and report on
it.
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| Rob and Rebecca's Wedding
| Schedule Management Plan

Project Schedule Mode Development: Kathlean wil treate a schedule modal for the wedding using
Microsoft Praject. It will be stored in an open document repository and updated on a weekly basis. The initial

| schedule will be based gn high-level estimates that wil be refined at set intervals a3 requirements are defined
for the project The schedule will be baselined whenever a change request is approved, and also at the

| following milestones:

Scope Statement Complete

| Venue Booked

| Invitations Sent

| RSVPs Received

| Bridesmaids

| Level of Accuracy: The initig| schedule model s expecled to be accurats by +- 10%. As each weak passes,

the schedule update increases the level of accuracy because the team knows more and more about tha project,
| Al the time of RSVPs received, the schedule modal wil be +/~ 3% accurate, This possible 15% overage will be
| included in the team's overall estimata as g contingency to assist in risk mitigation.

| Units of Measure: Al estimates will be provided in calendar days,

| Organizational Procedures Links: The project schedule modal will follow the organizational outline provided
| by the WBS. All schedyle slatus repers will foliow the format provided in the WBS as wall,

| Project Schedule Mogel Maintenance: On 5 weekly basis, Kathlesn wil Update the project schedule mogel
| with individual %, complete numbers on tagks to keep the schedule up lo date,

| wedding planning status report template,
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Define Activities
process to break
down the work

" Define Activities uses
everything we already
know about the project to
divide the work into
activities that can be
estimated.

" The first step in Time
Management is figuring
out how the project work
breaks down into
activities—and that'’s
what the Define
Activities process is
for.

i
The WBS and WBS .:yl
dl-’-tinnar'y have the work
explained to the work
package level. That's more
detailed than the seope
statement, but shill foo
high to estimate well

'J'Jlt::-.l Fhlﬁ-h'll'. want to look at all
of the lessons From simmilay
Frojg.‘.f'_s. our .'.omT.Ar.lI,I has
done to get a goed idea of
what you need to do on the

turrent one. L\J

Organizational
process assels

This plan was the output of
the last protess. [£ dells e
the methods 4o use whﬂn.'}'au
d:fru-{ the attivities in Your

|mhcdu|¢.

Schedule Management plan

Enterprise
environmental factors J‘

You'll need the project management information
system (PMIS), betause that's wheve You shore
inkormation about Yeur activities. E'u‘i:l +hat's
not the only Ehlrg, You need to know about your
m:-'rkmna_ ervivonment. Can You think of ..-.v-l-_'l-.rrI
environmental factors that influence the way
You break down the work?
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Define Activities Fidpis
= = AClly s
seRIR e, » Falivily sfribies
= Mliesione |&1
: : oy Prisjct management pia H
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= Schedule managemant plan .2 Decomposition 2 Activity atiributes » Sinps haseiie '._“"_"_., Define s - 4 | Perform Imtegrated
= Scope baseline .3 Rolling wawa planning 3 Milestone list 3 Activities "': » Chenge reguests Change Control
-2 Enterprise anviranmental 4 Mestings 4 Change requests
factors .5 Project management plan
3 Drganizational procass assats updates - —l : I
EI'I’;E"PI'ISE',I' Li-li---l"‘:

* Schedule baseline

* Cost baseline T Project
L i) | | . - . - Management
= Efileipiits amaronimantal tactoms Project sranagement Plan
= Orpanizational process asssls plir updates
v Sohwdule faseline
w Cipel el
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Tools and technique
for Define Activities

Sometimes you start a project without
knowing a lot about the work that
you’ll be doing later. Rolling wave
planning lets you plan and schedule
only the stuff that you know enough
about to plan well.

Remember how projects are
progressively elaborated? Rolling wave
planning takes advantage of the fact that
you know more about the project as you
go to make plans more accurate.
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This means taking the work packages you defined in the

Pecomposition

Scope Management processes and breaking them down even
further into activities that can be estimated.

Expert judgment

Ask somebody who has done this before 1o give an opinion
on what actnaties will be needed to ot the i' wh done.

Rolling wave planning

=3

it gets closer o the time when vou’ll do i /‘

When vou plan this way, yvou decompose only the activities

that you need to plan for because they're coming up soon.

You leave everything else planned at the milestone level umtil

F‘ilF the pane
Tor an example

M oiq .
ot thiz fosll
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Define activities

outputs

* The main output of
this process is the
activity list. It's
the basis for all
of the estimation
and scheduling
tasks you will do
next. But there are
a few other outputs
that go along with
it, and help to
make the
estimates more
detailed and
accurate.

Outputs

>

Some '“'Ifﬁ‘l'ﬂr{':. -r.-_;r
'I:.‘H'. 'A':dd hE"

*

#
*
-

|

Invitations iend
"I-'"'rr.: ‘I mah;-_rd
l:|'||.-'r.$h I'-"'-"'-"kl'.'d

E'\ridurn.].m'
dresses fifted
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Activity list

This 15 a hst of evervihing that needs o be done to complete vour
project. This list i lower-level than the WEBS. It's all the activities
that must be accomplished to deliver the work packages.

Activity attributes

Here's where the l::|l."-l.']'i]'ll:.l n of each ac l:i‘.":l‘_.' is ki Pt All of the
information you need to figure out the order of the work should

be here, oo, So any e decessor activities, successor activities, or
constraints should be listed in the attributes, along with descriptions
and any other information about resources or time that you need
for planning,

Milestone list

All of the important checkpoints of your project are tracked

as milestones. Some of them could be listed m your contract

as requirements of successful completion; some could just be
significant pomts in the project that you want to keep track of.
The milestone list needs to let everyhody know which are required
and which are not.

Change requests

As the team is working through the work they'll do, they

sometimes find new information about the scope or requirements
of the project. When that happens, they’ll need to create a changy
request o updaie the scope of the project.

Project Management plan updates

When the team identifies new activities there will likely be

changes to both the schedule baseline and the cost baseline.
You'll need to put those changes through change control and then
update the Project Management plan to include the new activities.
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Activity list

Activity
attributes

Milestone list

Change
requests

Project
Management
plan updates
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The Sequence Activities
process puts everything in order

-1 Project management plan
= Schedule management plan
» Scope baseline
-2 Project documants
= Activity attributes
= Activity list
* Assumption log
= Milestone list
-3 Enterprise environmental
factors
4 DOrganizational procass assats
iy

ESKINDER MESFIN

Sequence Activities

Tools & Technigues

.1 Precedence diagramming
mathod

.2 Dependancy determination
and intagration

.3 Leads and lags

4 Project management
information system

.1 Project schedule netwark
diagrams

.2 Project documents updates
= Activity attributas
= Activity fist
= Assumption log
= Milestone list
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The plan will list any methodologies
or tools You ‘r‘|ar.ntd o uze when

g “ll.-tm‘.mel.

/

P
44

Schedule Management
plan
—
Milestone
list

Kob and Rebetea had asked that
the invitations be printed at least
-!_hrcr months in ddvante to be sure
that everyone had time +o RSP,
That's 3 milestone on £ athleen's [ist.

Activity list Activity

I
This includes infermation about
. 1
edth d-!’-J.."\'IT‘_*;'_- IHC|'JdIr.E| krewn
predecessors and subtessors
-

o A-Zfr-ﬂw'-hg the full seope of the

: pr r.:j.tf.‘l_ helps Eathleen be sure she's
got all of the activities needed o

do the work

attributes

Project Scope
Statement

IITF\ Eathleen locked throuﬁh past
- I \ uroJ::J:. Files to Find one that might
Organizational help her sequente the activibies for
process assets Fob and Rebecea's wcdr.l-r.ﬁ

=il
Inputs e g
e \I. B,
T
Enterprise
environmental factors
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Management

Plan "
? management plan i
Iz manaqement pian .
» Soope Dasalng :
- 6.3 Praject
sammmmmn Flliill-l-l-lh lﬂm Fi-::-i-ii-i-illi-l-i-i EERREEEEE Documents
; Activities %« Project schedle
H RERNONE. diEgrams
s 8 E i _-—'-_--".-.-.-_-___
Froject documents : : "
» Actiity afrbunss : :
= Aciivity st i H
= Assumption ; : ;
" Mimine 11 : R s e’
: PrfBct A0CUMENS Lpdates
Enterprisa, E, !.mmarumec
&Eﬂniﬂ'ﬂﬁﬂn FEEEEEE - P.EEH‘I‘. =t
L .’.ﬁl.mmr g
= Miesions ist

« Enterpriss emvironmental faciors
+ Organizational process assets
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Diagram the relationship

This kind of diagram is also . r
This arvow shows 3 Finith- ":.::—LJ_,a'rt

[ | [ | | |
between activitie! sy 2w it s

| o b " ir
'!’EII'E-"-{'DWET and "Ed.r.l.l'u_*'-.'s, Al‘.{l'a‘l‘::ir_s

/

f
. Pick calligrapher V = Address
Showmg ~ invitations
the f\ ﬁl‘«
activities in \ .'
|
rectangles Picking a calliavapher an .'
g i S r[:"-"'ﬂl--lfE I"';":- hE';‘ l:lj-"r:'fl;-::llrsfﬁi |II Send
and their i .- T
relationship Printing depends on - o o,
S aS alrows designing the ur-w'..u%.i:-ﬁ poe B8
f. |'
Is called a \ g
precedenc Pick printer | —» | Design | __,.| Print
e invitations invitations L |
= = Finish
diagrammi /
ng method N\
Print The menus need 4. )
(PDM)' menus be Fint xtd-m
Printed and L},
nVitations sent

I:'I.'T-:'?r'{ -M!".t d\':'l‘n!'
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Start —
Try? precedence o
diagramming method Gl
(PDM) el
G C
B |— c H D
/ \ I E.H
A \ G Finish F, G,
Name CESSO Mame Predecessor / \.
Start — Start E F | —— | End
A, Start i — \ /
1 Start
= 2 2 1 E \
C B \
D Start 3 2 H -""r",’ Predecessor
E D 4 Start
F B ] 3
] Z 3 Start Mow try another onel
| E, H — 1 =
Finish 0. Finish 7.4.5
Finish F.G,I \
]
__________.—-—-I" 4
Start \\:
End
.—-—-—'—'_-_-_-_-_-_-_-_h E /
=]
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Dependencies help you sequence your
activities

" The most common kind of predecessor is the Finish to Start. It
means that one task needs to be completed before another one can
start. They can all be used in network diagrams to show the order of
activities. The three main kinds of dependency are Finish to Start
(FS), Start to Start (SS), and Finish to Finish (FF).

Finish to Start (F5)
Activity A - Activity B
— Activity A Activity A E—
Start to Start (55) Finish to Finish (FF)
— Activity B Activity B +—
Start to Finish {5F)
— Activity A Activity B +—
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Dependencies

External dependencies

Sometimes your project will depend on things outside the work you are doing, For the wedding, we are depending on
the wedding party before us to be out of the reception hall in ime for us to decorate. The decoration of the reception

hall then depends on that as an external dependency:

Piscretionary dependencies

Rob and Rebecca really want the bridesmaids to arrive at the reception before the couple. There'’s no necessity there
it’s just a matter of preference. For the exam, know that you should set discretionary dependencies based on your
knowledge of the best practices for getting the job done.

Mandatory dependencies

You can’t address an invitation that hasn't been printed yet. So, printing imvitations is a mandatory predecessor for

addressing them. Mandatory predecessors are the kind that have to exist just because of the nature of the work.
i
Internal dependencies

The rehearsal dinner can’t begin until the happy couple leaves the church. Some dependencies are completely within
the team’s control.
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Leads and lags add time between
activities

Sometimes you need to give
some extra time between

activities. Lag time is when you
purposefully put a delay between ——— ==
the predecessor task and the st ] ackesk
sSuccessaor. FS - 2 Weeks (Lead) S5 - 15 Days (Lag)

) ) ) ! N Landscape Edit
Lead time is when you give a e b b
successor task some time to get

started before the predecessor
finishes. So you might want the
caterer preparing dessert an hour
before everybody is eating dinner.
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Create the network . o
diagram

on ealth othér. H‘ Yo

Find new predetessors or
sutlessers, Their attributes
will need to be thanged

For the test, You won £

need to know exactly which
dotuments change as an output
to this protess. Al You meed {o
know is that Fr:}__ilcf.t'_ dotument
updates ave an output

" As you sequence the activities, Actvity attributes
you will find new activities that ) / updates

need to be added and new =

When Yo sE8Ente l}'nur
ALTIvITies, You £an tind
activities that tarry a lot
of risk o the praject. finy
risks You find in the process
need to be added fo Your

r—

attributes for activities that you r‘ —

didn’t know about. So, while the | =
main product of this process is Proiach

the network diagram, you also schedule i \

document Updates risk vegister. You'll read more
produce updates to some of the i updates , s ok m it I
Define Activities documents and Here's whereyouwork (N Youue sedvenced (s

out how all of the tasks PR BEtiviTes, YOu

outputs of other processes, too. fittogether basedon Mgt find that some of =

their predecessors and MNE ClaCIBEnEs JOU Ve

determine the criticl created as part of other Activity list
path through the processes need to be updates
project updated. The PMBOK
x Guide calls documents j\\
like these “project ¥ you find a new activity while
document updates.” The

sequenting, ul,'-‘d&"l".fs need to be
made to the activity list.

pictures to the right

are some examples, but
there could be other
documents that require
updates as well.
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Estimate Activity Duration

Estimate Activity Durations
P s

.1 Project managament plan .1 Expert judgment .1 Duration estimatas

= Schedule managemant plan .2 Analogous estimating .2 Basis of estimates

= Scope basaling .3 Paramatric estimating .3 Project documents updates
2 Project documents 4 Three-point estimating = Activity attributas

= Activity attributes .5 Bottom-up estimating = Assumption log

= Activity list B Data analysis = Lessons laamned register

* Assumption log = Alternatives analysis

* Lezsonz laamed registar * Reserve analysis

* Milestone list .1 Decision making

* Project team assignments 8 Mesetings

* Resource breakdown . 4

struciure

* Hesource calendars
* Hesource reguiraments
= Hisk ragister
3 Enterprise enwironmental
factors
A Organizational process assats
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Dataflow
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EI'IE I -5E'II- rpEast
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"
T T L R LTI I
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Estimation tools and techniques

" Estimating the duration of
an activity means starting
with the information you

have about that activity and

the resources that are
assigned to it, and then
working with the project
team to come up with an
estimate. Most of the time
you'll start with a rough
estimate and then refine it
(maybe a few times!) to

make it more accurate. You'll

use these five tools and
techniques to create the
most accurate estimates.

Expert judgment will come from your project
team members who are familiar with the work that
has to be done. Il you don't get their opinion, then
there's a huge risk that vour estimates will be wrong!

Parametric estimating mcans plugging

data about your project into a formula, spreadsheet.
database, or computer program that comes up with
an estimate. The software or formula that you use for
parametric estimating is built on a database of actual

durations from past projects.

Reserve analysis mcans adding extra time to the
schedule (called a conlingency resarve or a fuffer) to account
for extra risk.

Optimistic
duration *

ESKINDER MESFIN CHEREINT(PMP|PRINCE2|MCSE|CCNP|ITIL)

Analogous estimating s when vou look at
activities from previous projects that were similar 1o
thiz one and look at how long it took to do similar
work before. But this only works if the activities and

the project team are similar!

Three-point estimates arc when vou come
up with three numbers: a most likely cstimats

that probably will happen, an optimistic one that
represents the best-case scenario, and a pessimistic
one that represents the worst-case scenario. The final

estimate s the average.

Group decision technigues help the tram
decide on the best estimates for the activities they e
delimed.

Most likely Pessimis’ric) ;6 < Expected
duration * duration » Lo

duration
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Try?

1. Expecied duration = 30d; Optimistic duration = 30d; Most likely duration = 45d; Pessimistic duration = 90d
2. Expecied duration = 20.3d; Optimistic duration = 12d; Most likely duration = 20d; Pessimistic duration = 30d
3. Expecied duration = 25d; Optimistic duration = 10d; Maost likely duration = 25d; Pessimistic duration = 40d

4. Expected duration = 51.8d; Oplimistic duarbion = 33d; Most likely duration = 49d; Pessimistic duration = 82d

1. A sofiware team gathered estimates for all of the work they'd have to do to build the next major release of their
flagship product. Last time it took them arownd 45 days, but they're hoping that the lessons learned from the pasi
release could bring the time down o 30 days. However, the infrastructure team needs o upgrade their servers, and
they are concemed that procurement delays could potentially extend the project out fo 90 days.

Expected duration = Oiptimistic duration = Most likely duraticn =
Pessimistic duration =

2. A construction team gathered estimates for all of the work they'd have fo do to build a garage. In general, they can
build a garage in 20 days, but rain or cooler temperatures could siretch the project out fo 30 days. If, however, the
forecast is comect, warm, sunny weather might bring the duration down to just 12 days.

Expected duration = Oiptimistic duration = Most likely duration =
Pessimistic durafion =

3. A project manager used data from past projects to come up with an estimate for an upcoming software system
replacement project. She felt confident about a 25-day duration, but also noted that adding an exfra resource could
bring the schedule down to 10 days. The test team feli that the: complexity of some completely new features would add
addifional test cases, adding a few weeks for a 40-day estimate.

Expected duration = Diptimistic duration = Most likely duration =
Pessimistic duration =

4. A project manager in charge of a big civil engineering project came up with an estimate for a highway repaving
project. The worst-case scenario was 82 days, but the team felt more ceriain based on pasi experience that they could
get it dome in 49 days. If all went well with their equipment and materials, it might be done in 33 days instead.

Expected duration = Oiptimistic duration = Most likely duration =
Pessimistic durafion =
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Create the duration estimate

" You've got a list of activities, you know what resources are needed to
actually do each activity, and you’ve got your estimation tools and
techniques...now you have enough to create the estimates! That's the
whole point of the Estimate Activity Durations process, and it’'s
also the main output.

" The activity duration estimates are estimates of how long each
activity in the activity list will take. The estimate can be in hours,

The activity yS,
estimates for each If_‘:l if_‘:l

duration estimate
ﬂﬂﬁl’it}f. If's ﬂlﬂ Duration Project Basis of

consists of
estimates document estimates
updates

main mrt}n[t of the
Estimate ﬂc’ti‘i’ity
Durations process.
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Bringing it all
together

" The Develop Schedule
process is the core of
Time Management.
It’s the process where
you put it all together—
where you take
everything you've done
so far and combine it
into one final schedule
for the whole project. A
lot of project managers
consider this the most
important part of their
job. The schedule is your
most important tool for
managing a project.

a—— = -_j_ .—_ I ) |

- . e I

I I = R
= = |

Resource Project schedule Risk register
calendar network diagram
T —
L : —
——— ﬁ
@
— o
i  —
Activity list ~ Activity Activity Project staff
attributes  guration  2°Signments
— estimates

Activity Resource
resource breakdown
requirements structure

"H-_——'-""_Fﬂ'u""-

| |
This is where it all f.l‘.'::nf'-
b:-g,:-t'ntr These are the
{ h
outputs fou made in the
other protesses, and Inﬂ"f\l
o || use hem bo build

- veu |l
Theve are some assets “rlxa-L you
need for our cthedule, ke a
ralendar of ghifts or helidays

)

Schedule |, ’
— Management plan llil. Sk H
Organizational ag P IN-BIELS
process assets ['Ii ’ L
Enterprise

environmental factors

Loak in heve for
:rm'i}n'r:'ll:dht Lonstrgints
They'll inelude drop—dead
dates You dbselutehy

have t,n: meet, and ﬂl-thn:r
important milestones.

e

@ B=
Project scope
statement

Develor Schedule ]arings

E\'EI‘_)’T u‘ng _ynu‘w done so far

togeﬂler into one final schedule.

Wl sthe d'“l e
|

Develop
Schedule
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All of the nut}nﬂs from the
other Time Management
processes are inpu’ts to Develoll

Schedule.
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Develop Schedule

—

Sequence
Activities

—

Define
Activities

Ativibies. Since the

-EI-!:1_'.--J|1:'~I-' list is updated, — —
ts also an output o P -
" g —
The Protess! T
#:EF'
l‘\ // Activity list Activity
grm et attributes

ESKINDER MESFIN CHEREINT(PMP|PRINCE2|MCSE|CCNP|ITIL)

.';"';:l.- [l l:_.-'PJ._gd

F.|'-i1 115 ;r.:'crmr_‘
;-'-I'l‘fJ;l-.-i{i-t.'.. but

You ledrned move
-eil.'-'l.'.lul T in F:n:'-ll.l-."m'.:

—

Estimate Activity
Durations

Resource
requirements

I _— - -
+

Develop
Schedule

You won't know everything
dbout Lhe FELOUNEEL it
i attually d:uriaF The
sthedule, sé '~|-'-:b4.."i have

to keep updating the
rELourLe Ti:"-il.n.iﬁ't:rﬂr'!_i.

iy
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Develop Schedule
Manggmnant [l,.........
Prisject managsment plan H
= Soheduls menagement plan .
= Sope bassling Pl'ﬂjl!(-t
ncvclnp Schedule H B Management
E = Sohedule bassine Plan
. *
DDT'::#?:T"E ii++++++1.‘ E
_-JF_ : E
-1 Project management plan 1 Schedule network analysis .1 Schedule baseline E o " i i i .~
= Schedule managamant plan .2 Critical path method .2 Project schedule Project decaments H ]'" Proec e
* Scope baseline .3 Resource optimization 3 Schedule data . ::'E:f"l"rﬁb"'“ H ,"‘g;;;f:::ﬂ:ﬂ:[:ﬁm'
-2 Project documants 4 Data analysis 4 Project calendars . .-,_Z,e,_“i"pm, iog I = Cost haseline
= Activity attributes = What-if scenario analyszis 5 Change requasts = Basis ol egtistis H H
= Activity list = Simulation & Project management plan = Duralfion eeSmatea
s = |eusins learned registen 45
= Assumptian log 5 Leads and lags updates S &5 "
= Basis of astimates .B Schedule compression = Schedule management plan » Project schedule network diagrams *-.,.__..__., Develop srrasasssrsnasssnsrasa Rerform
» Durati imat 7 Proj - g » Propct leam sssignments B : Integrated
uration estimates 7 Projact managemant Cost baseline iy i penies, H Schedule = Change requests Change Contrel
* Lessons learned register information system .7 Project documents updates B —— H
= Milestone list B Agile release planning » Activity attributas = Risk regisir H H
* Project schedule network . y » Azsumption log H H
diagrams * Duration estimates E E
= Project team assignments = | essons learned ragister 122 i 1
= Resource calendars = Aesource requirements Conduct proserests PR oot it et o
* Resourca requirements * Risk ragister Procurements : i - E@;Lﬂﬁéﬂr H
= Risk ragister s S i : : a ;
T Prisject calenidars
-3 Agreements » Agresments i :
A Enterprise environmental E E
factors ] ] : -+-.................................... Docsmids
5 Organizational process assets Enterprise,’ b Project docusments upiies
. A Organization = ACTvily atfributes
= hesamplion kg
Ty T = [urelon ssimates
= Emerprise environsmsnlsl facton » Lessons legrned regisle
= Organizational procsss assels = REsour e regunsments
= Risk register
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Use the critical path method to avoid big
problems

" The critical path method is an important tool for keeping your

projects on track. Every network diagram has something called the
critical path.

" It's the string of activities that, if you add up all of the durations, is
longer than any other path through the network.

" The reason that the critical path is, well, critical, is that every single
act/wty on the path must finish on time in order for the project to come
on time. A del ; will
The critical P? use the entll
is the strm

activities tlnat will

Jela} the whole

]n'u]ect if any one

n{ tlnem 15 c[elayed

ESKINDER MESFIN CHEREINT(PMP|PRINCE2|MCSE|CCNP|ITIL) 11/03/202



Critical Path

6|5 |10
B
Path A-B-D = 25
HEIED ;
HEIE 16 [ 15 | 30
Start A ' f D @
1]o]s 16| o |30
6 | 10 | 15 Path A-C-D' = 30
C (Critical Path)
6| 015 ,
KEY  Activity [p.p, Eariy
Nade Stark |}4'=m‘ Arish
Activity Hame
Leie Toin Lt
Stori | Fest | Fnen
MNOTE: This example uses the accepted convention of the project Critical Path Link —
starting on day 1 for calculating start and finish dates. There are Maon-Critical Path Link
other accepted conventions that may be used.

ESKINDER MESFIN CHEREINT(PMP|PRINCE2|MCSE|CCNP|ITIL) 11/03/202



Tl‘y7 7 . 4 6

N
Start E —_— F

g art™

Crtical Palh . oo s sl

L

End

/\
\

Duration of Critical Path .. ....cceeeenns

Total Number of Paths

6
2 C
A
O
- /
End
Starnt
" /
7
F
" ___________________._.--
Critgal Pafh .o

Dwration of Critical Path ________________.

Total Number of Paths
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=
A—B v s the he Float for activities A, B,

Findi the float f
u n .-.--Ln:.al 'F‘dJ(,h with t-':"-fa and C is zeve |:|H,_.-|_.5t ary |'.'.|{|a}' 7 r
a n aCtIVIt durat nh+3 + 7= —' in them will ¢ause ‘-‘|‘1<P eet *!"-'e‘--'“'*--‘fp nis- 3 '.IWL
1o be late/ % \ of 3 betause thats how

| el u.ll'hﬂtl{'

\ /. :’::;?w £~ F
* Once you've figured out the 3 . e
critical path, there’s all sorts acty §_—> sl
—

of useful stuff you can do i“‘“’"""l %
with it. One of the most L“;.;’,?ii“ ‘Z*“'
useful things you can do is \ - F1034b

calculate the float. The float g imm"l S (R

. " . il-:: d:‘ﬂ Chon Fr Ehe F

for any activity is the amount nopoe: 8 . @ /
of time that it can slip oA . 5

. . or E tan ship by 2 without :
before it causes your project if;;”hf,“ ‘:L\m L 71— |
to be delayed. You might ey ﬁ:;j‘ﬂ'f; el E—
also see the word slack—it’s 1 e —— .

- dn oth Pebivity & has a tloa Bz
the same thing. To find the float for an "+ i
activity ﬁgm out how the new evitical path

much it can sll]:: hefore it
makes the pro ect late. The float for any
activ lty on the critical Pﬂﬂl 15 ZERO'
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Try? = - -

Start E |— | F

2
\4//,|

3. What is the total duration for path A-B —F — G? 15

4. What is the total duration forpath D -E - F - G? 1 I."'

6. Which path is the critical path? I:" - E - F - 'G'

7. Write down the float for each activity:

wdow s Ay e 0

ESKINDER MESFIN CHEREINT(PMP|PRINCE2|MCSE|CCNP|ITIL)
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Figure out the early start and early finish

Early start

" Is the earliest time that an activity can start. An activity near the end
of the path will only start early if all of the previous activities in the
path also started early. If one of the previous activities in the path
slips, that will push it out.

Early finish

" Is the earliest time that an activity can finish. It's the date that an

activity will finish if all of the previous activities started early and
none of them slipped.
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Figure out the early start and early finish

"= Coming up with the float for each activity is useful, but you can
actually do better! When you have a long critical path, but the other
paths in your network diagram are short, then you have a lot of
freedom in when you can start and finish each of the activities that
are not on the critical path. You can use earlv start and early finish
to get a har u“‘z"‘i"‘_.?f;".:“fﬂ- i N yOur

crhadiila vigal path has 3 dwrdton - :: ::::E*s:an the eritical paty
’ Pt BT ) R culd be ; | u'l'a
WLEII you {mcl ﬂu: ear?f LbxBETT PaY in those aetividie
start and Early finish for
h task, you k ( i
each tas , you know exact y ,...--7 Mtwny
how much freedom you have T g
to move tlne start c[ates
for those activities around
without causing prn])li:ms. Even if Activity D stards
veally late, sinte the path it's B early stard
on s 30 muth s.I-.m-h: thaw é il I " +'r!"'l' fer [ dre

the exitical path, the projeet
will still be on Lime.

nnrn L b
Bl Vil ree up thair v Whith
c . L T
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Figure out the latest possible start and
finish
Late start

" Is the latest time that an activity can start. If an activity is on a path
that’s much shorter than the critical path, then it can start very late
without delaying the project—but those delays will add up quickly if
other activities on its path also slip!

Late finish

" Is the latest time that an activity can finish. If an activity is on a short
path and all of the other activities on that path start and finish early,
then it can finish very late without causing the project to be late.

ne cany
Aabo Finish

cally
So:’u

Activity Name
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Figure out the latest possible start and
finish

" It’s also important to know how late any activity can run before it
delays the project. That's what late start and late finish are for!
They let you figure out how late you can start a certain task and how
much it can slip before it delays your project,

Th|5 is the Sdme nebwork
-=-E|lr =1 I-'r;:-p.. the last o age.
Fi ring out the late start
Aa.:uvmr and late finish will llEI.P ou
A:u ity
i . — = Actvty see how much " F y you
T have in your sc redule. An
" (_( acti\'it_vf with a large late
\ ' A \\\ The path Aetivity D is on start or late finish means
a5 3 muth shorter duration ;
M:nr :h::‘ the :r.t.,_,.{l:’pafr Ca }fﬂl[ lﬁiTE more olltlﬂﬂﬁ.
This path is muth shorter than :.-.-cr |-E ik has 2 |:-In-} delay,
the eritical ?"'+h iy lrﬁ uld it =till W::-\hl‘l_ haven :_I-.:
able £ t Ackivity D . siett.
n:w atrp:fr{ Omrl.'l'.E . /j\ project

the prey jett on ‘I-T"‘E

ESKINDER MESFIN CHEREINT(PMP|PRINCE2|MCSE|CCNP|ITIL) 11/03/202



Add early and late durations to your
diagrams

" You can use a method called forward pass to add the early start and
finish to each path in your network diagram. Once you've done that,
you can use backward pass to add the late start and finish. It makes

your network diagrams look a little more complicated, but it gives you
alot =~ """ F a

Ji':'-dri:;' stavt and fir.i.-:ll. a0 K
the uPPer Lorners r‘-"r'll_; the

hafr-tl of Lhe .af.J:w'H:ll.-' above i,
and the duration 3r4 '

I
koo nd klaat
inside J'\.-I'1I! bow,

s

Design Invitations

) The |'.'.il'r|':,a' 1ﬂn'=~|'1 Fm— Lhis
.5:'.{_--11_'?' i5 & There's no
w.i‘.\iu' L L3n end E:F:i'i:

L\ al
f e this spel!
You Lam W

: I'he v stavt r
node in jour -,-.r{'_wD’”’- ! o

This EI{-J_'i'\.-l'll:';lr is &

digtram 1o wr.{.t darwm
1,'n:" early and late

e

start and Fimish- ——

Weite the [afe start in the lower—
lefthand Lorner. As lomg -
mvitation desig
won £ d:la}: J;LI

3t the

h starts b';lr day T H#
e evitical path
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Try?—critical path,ES,LS,EF,LF

4 /' B | ——— C
A
- 8 7 "
Start F —— End Activity B
: \ 4 /
6 H
= Start Finish
G Put an asterisk (*) next
to the critical path.
Start — S I s |Finish
Start — — e — I — Finish
Start | —— . — = |Finish
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Buffer

4 £

¥

Project
™| Buffer

!

s . | Feeding

Activity A || Activity B |-» Buffer

Activity C || Activity D j=pp| Activity E j=p| Activity F
- | Feeding

Activity G |- Buffer [

KEY Critical Chain Link e
Mon-Critical Link e
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Crash the schedule

" There are two important schedule compression techniques that
you can use to bring in your project’s milestone dates...but each has
its own cost. When you absolutely have to meet the date and you are
running behind, you can sometimes find ways to do activities more

quickly by adding more resources to critical path tasks. That's called
crashing.

Crﬂshing the schedule
means ac[Jing resources
or moving them around
to shorten it. Craslning

ALWAYS costs more and
doesn't alwﬂys work!
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Fast-tracking the project

* Another schedule compression & 2Ly
technique is called fast- &
tracking.Sometimes you've got
two activities planned to occur

e NN
in sequence, but you can d  \py
actually do them at the same P
time. On a software project, you crashing  [ERINENINEN T
might do both your UAT testing & & “““m
and your functional testing at &G

the same time, for example.

This is pretty risky, though.
There’s a good chance you will
need to redo some of the work
you have done concurrently.

Craslling and
{ast—trackiug
are SCHEDULE

COMPRESSION
tools.

ESKINDER MESFIN CHEREINT(PMP|PRINCE2|MCSE|CCNP|ITIL) 11/03/202



Project Echedule Time Frame
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Control Schedule

" As the project work is happening, you can always discover new
information that makes you re-evaluate your plan, and use the
Control Schedule process to make the changes. The inputs to

Control Schedule cover the various ways you can discover that
information. Tha niitniitc ara tha rhannac thamcalh/ag,

Control Schedule

-1 Project management plan
* Schedule managemeant plan
= Schedule basaline
= Scope bassaline
* Performance measurament
basaline
-2 Project documents
* Lazssons learned register
* Project calendars
= Project schedule
= Resource calendars
» Schedule data
-3 Work performance data
L 4 Organizational process assats

.1 Data analysis
» Earned valua analysis
* [teration burndown chart
» Performanca reviews
= Trend anahysis
= Variance analysis
* What-if scenario analysis
.2 Critical path methodd
.3 Project management
infarmation system
4 Resource optimization
B Leads and lags
T EBchedule compression
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.1 Work performanca

information

.2 Schedule forecasts
.3 Change requests
4 Project management plan

updates

* Schedule managament plan

= Schedule baseline

* Cost baseline

* Performance measurement
baseline

.5 Project documents updates

= Assumption log

» Basis of estimates

= Lessons learned ragister
* Project schedule

* Resource calendars

= Hisk ragister

» Schedule data
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Data Flow et
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Plan )
: 45
i Monitor and
T :.q-...................................- Qunlrul
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46
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Project doosmens . 6.6 Project
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= Prigact calsndan oo L Schedule g . > Hunﬁg::-em
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= Sehedule data L ;:nﬂl.lr T
H H ]
E E ¢ Sehedule Basding
H % » Codt bassling
4.3 H I = Perlormance
Diract and ‘.'[ H measwement haseling
....... .
Manage 1 i
z w
Prﬂjm w':lrk : -..III-F++!-!-III-F++!-!-II*- .
- -
H % » Schedde lorecasts § Project
- -
= 'I'Iil".DEIrI:HIIIaI!.'I‘I.'alH : i“lll-l++++l'll-l+++i-lllh- uﬁumE"E
-
ol S : Priject documenis
i updaies
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=2 - » Projeci schedule
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Data analysis tools

" Earned value analysis.-Schedule performance measurements such
as schedule variance (SV) and schedule performance index (SPI) are
used to assess the magnitude of variation to the original schedule

baseline.

" lteration burn down chart- This chart tracks the work that remains
to be completed in the iteration backlog. It is used to analyze the
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Data analysis

" Performance reviews- Performance reviews measure, compare, and analyze
schedule performance against the schedule baseline such as actual start and finish
dates, percent complete, and remaining duration for work in progress.

" Trend analysis-examines project performance over time to determine whether
performance is improving or deteriorating. Graphical analysis techniques are
valuable for understanding performance to date and for comparing to future
performance goals in the form of completion dates.

" Variance analysis-looks at variances in planned versus actual start and finish
dates, planned versus actual durations, and variances in float. Part of variance
analysis is determining the cause and degree of variance relative to the schedule
baseline ,estimating the implications of those variances for future work to
completion, and deciding whether corrective or preventive action is required.

" What-if scenario analysis-is used to assess the various scenarios guided by the
output from the Project Risk Management processes to bring the schedule model
into alignment with the project management plan and approved baseline.

ESKINDER MESFIN CHEREINT(PMP|PRINCE2|MCSE|CCNP|ITIL) 11/03/202



Dther dotwments that
Inputs Ahuays tompare chanags ™Mt be needed: lessons

Control Schedule

'
Yo distoder 3 lot ot
to the sthedule £o learned, preject and eharges by looking 'r Lt
urderitand impaet. resourte Calendars, and performante improvemen

sthedule data.

. N Work

&

. L performance
Project |

L ; Plme data
i} Management Project documents
plan

Organizational
process assets
I"'II'IJJ. ID-J-II‘I:. the Fal'i.hcd.'.ll.t
."ﬂa:-.:'l::ltrnch{ subelan back
when you weve in the Develop

Py c_llr‘é‘ll ""'.BH-:IEC"‘""L Flan

protess.
Outputs
Control Wew values For sehedule
Schedule pevbormante index and
w‘::!,g Ccm?un:r.‘l’_i el
|earn more .ﬂ'nau'l_ ‘,.I'lﬂ‘l'_ "
the newet thap ter
I.p]-'ﬂ--l'aj-'\-':!I e e — —— — =E
Fu.-:'-tw'-{'- S;l,,:,:l,.,k —— — — —
i A ® = — — —
|"ﬂ’i-El!"'3'-".U“En1" — — — —
o : A —_— —_— —_—
d{_k'.l.rr“r-r'-l-j Ilkf e e e
bhe atkivity Change Project Schedule Project Management  Work
lisk o vesourte requests documents  forecasts plan updates performance
vequivements updates information

ESKINDER MESFIN CHEREINT(PMP|PRINCE2|MCSE|CCNP|ITIL)

11/03/202



	Slide 1
	Chapter Six-Time management
	Time Management Magnets Solution
	Slide 4
	Slide 5
	Plan your scheduling processes
	Slide 7
	Content of the plan
	Now you know how you’ll track your schedule
	Define Activities process to break down the work
	Slide 11
	Tools and techniques for Define Activities
	Define activities outputs
	The Sequence Activities process puts everything in order
	Slide 15
	Diagram the relationship between activities
	Try? precedence diagramming method (PDM)
	Dependencies help you sequence your activities
	Dependencies
	Leads and lags add time between activities
	Create the network diagram
	Estimate Activity Duration
	Dataflow
	Estimation tools and techniques
	Try?
	Create the duration estimate
	Bringing it all together
	Develop Schedule
	Develop Schedule
	Use the critical path method to avoid big problems
	Critical Path
	Try?
	Finding the float for any activity
	Try?
	Figure out the early start and early finish
	Figure out the early start and early finish
	Figure out the latest possible start and finish
	Figure out the latest possible start and finish
	Add early and late durations to your diagrams
	Try?—critical path,ES,LS,EF,LF
	Buffer
	Crash the schedule
	Fast-tracking the project
	Sample Output
	Control Schedule
	Data Flow
	Data analysis tools
	Data analysis
	Control Schedule

