LESSON 4
6. PROJECT SCHEDULE MANAGEMENT KNOWLEDGE AREA

Project Schedule Management includes the processes required to manage the timely completion of the project.

The Project Schedule Management processes are:
Project Manaéement Process Groups

Knowledge Initiating Planning Executing Monitoring Closing
Areas Process Process Process and Controlling Process
Group Group Group Process Group Group
4. Project 4.1 Develop 4.2 Develop Project 4.3 Direct and 4.5 Monitor and 4.7 Close Projec
Integration Project Charter Management Plan Manage Project Control Project or Phase
Management Work ) Work
4.4 Manage Project 4.6 Perform
Knowledge Integrated Change
Control
5. Project Scope 5.1 Plan Scope 5.5 Vvalidate Scope
Management Management 5.6 Control Scope

5.2 Collect
Requirements
5.3 Define Scope
5.4 Create WBS

6. Project Schedule 6.1 Plan Schedule 6.6 Control
Management Management Schedule
6.2 Define

Activities

6.3 Sequence
Activities

6.4 Estimate
Activity Durations

Your Project Management Institute (PMI) exam will focus on these six key project management processes in
project schedule management. The processes within project schedule management, like much of project
management, are interdependent on one another and on other processes in the project management life cycle.
You may see the question regarding the changes in the PMBOK 6™ edition:

Example of the question:

Which of the following process was moved from Project Schedule Management to the Project Resource management?

A Estimate Activity Durations
B. Sequence Activities
° . Estimate Activity Resources °

(B3 None of the above

Answer: C

Schedule Management Terminology

Schedule Method - Describes how you will build your schedule. It includes guiding principles and rules. Methods

include:

v’ Critical Path Method (CPM);

v Precedence Diagramming Method (PDM);

v" Critical Chain Method (CCM)

v Agile scheduling;

Scheduling Technique - Describes your approach to planning and managing schedule units (work packages and

activities) within the schedule. Techniques include:

v" Rolling wave planning — one of the most common;

v Agile scheduling;

v' PERT (Project (or Program) Evaluation and Review Technique) scheduling (not to be confused with PERT
estimating);

v Monte Carlo simulations.



Scheduling tool - Typically, an automated or software application. There are more than 300 different project

scheduling software tools available. You can select the one best for your industry or company.

Once you have decided on a method and technique, you are ready to select the scheduling tool. Not all scheduling

tools are designed for every method or technique, so this is important to know. Notice that none of these terms

has anything to do with a specific project. These are only the structural or design considerations.

Schedule Model - Contains project-specific information such as: activities, milestones, and resources. You

construct a schedule in the scheduling tool utilizing the chosen method and technique. Your schedule model may

be displayed in different ways, such as a:

v Gantt chart;

v" Milestone schedule;

v Network diagram.

KEY CONCEPTS FOR PROJECT SCHDULE MANAGEMENT:

v Project scheduling provides a detailed plan that represents how and when the project will deliver the
products, services, and results defined in the project scope and serves as a tool for communication, managing
stakeholders’ expectations, and as a basis for performance reporting.

v The project management team selects a scheduling method (e.g., critical path or agile) and then populates
the specific project data into a scheduling tool to create a project schedule model. Then, the project-specific
data, such as the activities, planned dates, durations, resources, dependencies, and constraints, are entered into
a scheduling tool to create a schedule model for the project. The result is a project schedule. The picture below
provides a scheduling overview that shows how the scheduling method, scheduling tool, and outputs from the
Project Schedule Management processes interact to create a schedule model.

Project Specific Data
(e.g . WBS, activities,
resources, durations,
dependencies, constaints,
calendars, miilestones
lags, etc.)

Scheduling
Method

For example,
P

Project
Information

Project
Schedule

v It serves as a tool for communication, managing stakeholder expectations, and as a basis for performance
reporting.

v" When possible, the detailed project schedule should remain flexible throughout the project to adjust for
knowledge gained, increased understanding of the risk, and value-added activities

Trends and emerging practices for Project Scheduling Management include but are not limited to:

+ |terative scheduling with a backlog. This is a form of rolling wave planning based on adaptive life cycles,
such as the agile approach for product development. The requirements are documented in user stories that are
then prioritized and refined just prior to construction, and the product features are developed using time-boxed
periods of work. This approach is often used to deliver incremental value to the customer or when multiple
teams can concurrently develop a large number of features that have few interconnected dependencies. This
scheduling method is appropriate for many projects as indicated by the widespread and growing use of




adaptive life cycles for product development. The benefit of this approach is that it welcomes changes
throughout the development life cycle.
Example of the question:

A project manager Is leading a project with high levelis of uncertainty and unpredictability. As a result, the project manager has spent an inordinate amount of time dealing with a large volume of
change requests, which have put the project significantly behind schedule

What couid the project manager have done differently to control the schedule better?

A Used lterative scheduiing with a backiog
B Authorized a change control board (CCB)
C Appled a waterfall framework 10 the project

D Further decomposed of the WEBS before the start of the project

AnNSwer:
cemamation

High levels of unceriainty and unpredictabiity make iong-term scope difficult to define. Adaptive pianning defines a pian but acknowiedges that once work starts, the priorities may change and that
the pian may need to be updated. One of the trends and emerging practices for Project Schedule Management includes fterative scheduling with a backiog. Iterative scheduling is a form of rolling
wave planning based on adaptive life cycies, such as the agile approach for product deveiopment. The requirements are documented in user stories that are then priontized and refined just pror to
construction, and the product features are developed Using time-boxed periods of work. The benefit of this approach is that it weicomes changes throughout the development life cycie and may
recuce or eliminate the need for a formal change control process. Therefore, of the available choices, Using iterative scheduling with a backiog is the best answer 1o the question asked

Details for Each Option:

A = Used iterative scheduling with a backiog
Correct Merative scheduling is a form of rofiing wave planning based on adaptive Ne cycles. such &s the agie approech for product development. The benefit of this approsch is that &t
welcomes changes throughout the deveiopmerit iife cycle and may reduce or elminate the need for a formal change control process.

B Authorized a change control board (CCS)
Incorrect A change control board (CC8) is a By CP OrOUD respo: for 0. SVAILSHNG. SpProVINg, Celaying. Or rejecting changes to the project. However, the question
descnbes a sauation, where the uncertainty of the project has led to ve ch and just changing how the requests are reviewed and spproved does not affect the voiume of
change requests

c Appiied a waterfall framework 1o the project
Incorrect. A waterfall or raditions! Project menagement Spprosch is one in which the project is thoroughly planned before project execution begins. A waterfall framework mey not be
sppropriete for & project with & great deal of unpredictability and change. Additionally. the Iarge volurme of Chenge requests suggests thet a waterfall methodology is being used in this
scenario.

=] Further cecomposed of the WEBS before the start of the project
Incovrect A work breakdown Structure (WEBS) is a hierarchical decomposiion of the total scope of work 10 be cawmied out Dy the project team 10 sccompiish the project objectives and create the

required deliverables. Detaded project planning, including the decomposition of the WEBS, is probiematic for 8 project with a great deal of unpredictabiily and change. The WEBS wouwid need to
be modified with esch successive change 10 the project scope. A detaifed WEBS wowd not eddress the problems associated with evoiving project scope.

Reference:

A Guide o the Project Manager Sody of i ige, (PMBOK® Guwde) — Sixth Editon, Project Management Institute Inc., 2017, Page(s) 177

#% On-demand scheduling. This approach, typically used in a Kanban system, is based on the theory of
constraints and pull-based scheduling concepts from lean manufacturing to limit a team’s work in progress in
order to balance the demand against the team’s delivery throughput. On-demand scheduling does not rely on
a schedule that was developed previously for the development of the product or product increments, but rather
pulls work from a backlog or intermediate queue of work to be done immediately as resources become
available. On-demand scheduling is often used for projects that evolve the product incrementally in
operational or sustainment environments, and where tasks may be made relatively similar in size and scope
or can be bundled by size and scope.
TAILORING CONSIDERATIONS
=+ Life cycle approach. What is the most appropriate life cycle approach that allows for a more detailed
schedule?

%+ Resource availability. What are the factors influencing durations (such as the correlation between
available resources and their productivity)?

=+ Project dimensions. How will the presence of project complexity, technological uncertainty, product
novelty, pace, or progress tracking (such as earned value, percentage complete, red-yellow-green (stop
light) indicators) impact the desired level of control?

= Technology support. Is technology used to develop record, transmit, receive, and store project schedule
model information and is it readily accessible?



Considerations for tailoring with respect to the
Project Schedule Management includes

5_._/\.--..
’@K< Life cycleapproach

>ﬂ/—‘ Resource availability

Projectdimensions

Technology support

CONSIDERATIONS FOR AGILE/ADAPTIVE ENVIRONMENTS

Adaptive environments use a product backlog, unlike a predictive environment. Recall that the product backlog
is a list of prioritized requirements called user stories. The project team assigns story points to the user stories as
a way to estimate the amount of effort required to create the user stories, and there are only so many story points
available per time-boxed iteration. In other words, the team defines how much they can feasibly get down in an
iteration based on the complexity of the user stories. This agile approach helps ensure realistic expectations of
what can be completed in iteration and assures the product owner that the most important requirements are built
first.

The role of the project manager does not change based on managing projects using a predictive development life
cycle or managing projects in adaptive environments. However, to be successful in using adaptive approaches,
the project manager will need to be familiar with the tools and techniques to understand how to apply them
effectively

6.1, Planning Schedule Management

Plan Schedule Management is the process of establishing the policies, procedures, and documentation for
planning, developing, managing, executing, and controlling the project schedule. The key benefit of this process
is that it provides guidance and direction on how the project schedule will be managed throughout the project.
This process is performed once or at predefined points in the project.

On your exam, you may see a tricky questions like below. Please read the question very carefully!

Example of the question:

As you prepare your project management plan, you decide to attach your subsidiary plans, one of which is the:
A. Benefits management plan

B. Contract management plan

C. Schedule management plan

D. Stakeholder involvement plan

Answer: C

The schedule management plan is a subsidiary plan of the project management plan and is the only output of the Plan
Schedule Management process.

A is incorrect because the benefits management plan complements the project management plan. It is not a subsidiary plan.
B is incorrect because although a contract management plan can be used by the contracting officer, it is not a subsidiary
plan.

D is incorrect because the stakeholder involvement plan does not exist; instead, it is the stakeholder engagement plan that
includes strategies or approaches for engaging with stakeholders.




The project management planning processes are iterative, as you know, and will happen over and over throughout
the project. You and the project team—and even some key stakeholders—will work together to define the
project’s schedule management plan. This will happen early in the project’s planning processes, but you’ll
probably need to return to schedule management planning to adjust, replan, or focus on the schedule you’ve
created for the project.

Planning schedule management is not the creation of the actual project schedule. That’d be too easy. Instead,
the schedule management plan defines how the project’s policies and procedures for managing the project
schedule will take place. You’ll define the procedures for completing schedule management. To do this planning,
you’ll gather your project team, key stakeholders, and subject matter experts such as people from management
and consultants to help you plan what it is you’re about to schedule.

Inputs for this process are: The project management plan (Scope management plan, Development approach);
The Project Charter; Enterprise Environmental Factors; and Organizational Process Assets.
Let us start at the beginning. A business case was approved and the project charter created. In the charter, there's
a high-level milestone schedule used to set expectations. As the project planning progresses, the project
management plan establishes the schedule framework based originally on the project charter and updated once
the schedule is finalized. The schedule management plan specifies how the schedule will be created, managed,
and reported. Before you open a scheduling tool, you need to answer some important questions and document
them in the schedule management plan. These include:

= How do you plan to develop your schedule model? The WBS orientation should be a consideration to help
you determine the activity list format.
What method will you use? Critical Path Method is one of the most common, but there are others that may
work better for your type of project.
Estimating: What is the level of estimating accuracy you need, and what is the unit of measurement the
team should use? Generally, human resources are estimated in hours and paint in gallons.
Schedule maintenance: How frequently will updates be made? By whom? How?
Performance measurements: How will percent complete be measured? Will it be using Earned Value
management? Physical percent complete?
Reporting formats: How will you share project information with different stakeholders? Will a Gantt chart
be acceptable? Milestone schedule? Perhaps you need resource-specific views for your team assignments?
Answering these questions now will make it easier to build a schedule that works for you. It will be easier to
update later on if you think about how the schedule will be used to manage and control schedule performance.
Think about outputs in the form of status reports. If there's a schedule component in the status report, what should
it look like and how will you collect the information to generate that view? Ideally, the scheduling tool has
reporting capabilities you can leverage.

Project schedules must be mapped to a calendar.

- & ¥ #

The calendar specifies work and no-work periods. Does your company work five-day weeks or six-day weeks?
What are the company holidays? You can't schedule work on days when staff aren't working. This can have a
significant impact on the schedule. Let's say you have a project that's 50 weeks' duration before you map it to the
calendar. Your company has five paid company holidays. If true, when the schedule is mapped to a calendar,
you'll extend the schedule by one week (five work days) just because of the company holidays. In addition to




company holidays that impact all employees, your project team will likely be unavailable to the project at some
point because of:
« Other commitments to other projects or operations;
= Vacations;
= Training.
Resource calendars are also required and must be managed. Your schedule management plan should explain how
calendars will be incorporated into the schedule. Remember that some non-human resources, such as access to
certain facilities like training rooms or test labs, may also need resource calendars. According to the Practice
Standard for Scheduling, calendars are required for every project.
Tools and techniques for this process are: Expert judgment; Data analysis (Alternative analysis); Meetings.
A data analysis technique that can be used for this process includes but is not limited to alternatives analysis.
Alternatives analysis can include determining which schedule methodology to use, or how to combine various
methods on the project. It can also include determining how detailed the schedule needs to be, the duration of
waves for rolling wave planning, and how often it should be reviewed and updated. An appropriate balance
between the levels of detail needed to manage the schedule and the amount of time it takes to keep it up to date
needs to be reached for each project
Output from this process is: SCHEDULE MANAGEMENT PLAN.
The schedule management plan is a component of the project management plan that establishes the criteria and
the activities for developing, monitoring, and controlling the schedule. The schedule management plan may be
formal or informal, highly detailed, or broadly framed based on the needs of the project, and includes appropriate
control thresholds.
The schedule management plan could be adapted from a previous project, or, if you need to, you could design the
plan from scratch. For your PMP examination, you should be familiar with the information documented in the
plan:
#+ Project schedule model development: This approved scheduling methodology and project management
information system will help you develop the project schedule.
%+ Project schedule model maintenance: You’ll use this component of the plan when you update the project
progress.
%+ Release and iteration length: If you’re working in an adaptive environment, you’ll define how long the time-
-+

boxed iterations will last (for example, two or four weeks per iteration).

Level of accuracy: You’ll need to establish confidence in the provided project duration estimates (such as +/—

48 hours, or 10 percent), any rounding of hours (for example, you could say the smallest task assignment is

one workday), and how confident you are to meet the project’s deadline, if one exists.

Units of measure: Your schedule management plan can define the schedule in hours, days, weeks, or even

percentage of employee schedule.

Organizational procedure links: The schedule management plan is part of the overall project management

plan and is a project deliverable that will become part of historical information. The work breakdown structure

(WBS) is linked to the schedule management plan as the duration estimates are linked to the activities and the

WBS work packages.

< Control thresholds: Depending on the confidence in the activity duration estimates, a level of tolerance for
the project schedule should be identified, such as +/—10 percent. This is considered the threshold or tolerance
for error. Any value outside the 10 percent will be a cause for a corrective action in the project.

%+ Rules of performance measurement: The schedule management plan should define how the project will be
measured for performance. The most common approach is a suite of formulas called earned value
management.

B
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+ Reporting formats: Based on project performance, the project manager will need to report the schedule status
to management, key stakeholders, and project customers.

6.2, Defime Activities,

Define Activities is the process of identifying and documenting the specific actions to be performed to produce
the project deliverables. The key benefit of this process is that it decomposes work packages into schedule
activities that provide a basis for estimating, scheduling, executing, monitoring, and controlling the project
work. This process is performed throughout the project.

Inputs in to this process are: Project management plan (Schedule management plan, Scope baseline); Enterprise
environmental factors; Organizational process assets.

The schedule management plan defines the schedule methodology, the duration of waves for rolling wave
planning, and the level of detail necessary to manage the work.

Scope baseline. The project WBS, deliverables, constraints, and assumptions documented in the scope baseline
are considered explicitly while defining activities.

These inputs and the order of precedence mentioned earlier will help the project team define the activities to
create the components of the project scope. We’re still in the planning process group, so this process is iterative.
Any changes to the project scope will likely cause the project manager to revisit these processes throughout the
project. The work package, the smallest item in the WBS, is broken down into schedule activities, which include
the labor to create the things defined in the WBS. The WBS, of course, reflects the project scope statement. The
preceding list is the logical sequence of how the project management team will work together to create the activity
list.

What Is an Activity? An activity is a discrete unit of work to be performed. There are characteristics of an
activity that make it easier to plan and manage. Building a good-quality schedule starts with good activity
definition. Remember these four things when identifying activities:

+ Measurable,

=+ One resource,

%+ Specific,

=+ No interruptions.
Activity Types. We need more than one activity type to handle all the different situations we will run into. There

are three basic types, and they are used differently:

= Discrete activities have short durations and are very measurable. Your goal should be that the majority
of activities fall into this type.

+ Level of Effort (LOE). These are used on an exception basis for longer-duration activities that are not
easily measured. They are often administrative or support work efforts like project administration that
starts on the first day of the project and ends on the last day, but there is not any specific activity related
to a customer-accepted deliverable for them in the schedule. The project manager's work is the project.

%+ Milestones are measurement points or possibly events. Milestones have zero duration, no work is
performed, and no resources are assigned. A measurement milestone example is a phase completion
milestone or an event like "contract approved.”

Tools and techniques for this process are: Expert judgment; Decomposition; Rolling wave planning; Meetings
Decomposition is a technique used for dividing and subdividing the project scope and project deliverables into
smaller, more manageable parts. Activities represent the effort needed to complete a work package. The Define
Activities process defines the final outputs as activities rather than deliverables, as done in the Create WBS
process.

The activity list, WBS, and WBS dictionary can be developed either sequentially or concurrently, with the WBS
and WBS dictionary used as the basis for development of the final activity list. Each work package within the




WBS is decomposed into the activities required to produce the work package deliverables. Involving team
members in the decomposition can lead to better and more accurate results.

Rolling wave planning is an iterative planning technique in which the work to be accomplished in the near term
is planned in detail, while work further in the future is planned at a higher level. It is a form of progressive
elaboration applicable to work packages, planning packages, and release planning when using an agile or waterfall
approach. Therefore, work can exist at various levels of detail depending on where it is in the project life cycle.
During early strategic planning when information is less defined, work packages may be decomposed to the
known level of detail. As more is known about the upcoming events in the near term, work packages can be
decomposed into activities.

Exam Tip. On the exam, you'll likely see the word decomposition. Please read the question carefully to determine
if it relates to Scope Management and decomposing to the work package level or Schedule Management and
decomposing to the activity level. The main distinction between the two decomposition processes is that they
pertain to deliverables in Project Scope Management and to activities in Project Schedule Management.

Example of the question:

You are working with your project team to break down the project work into activities. Which component in the
WBS must be broken down to get to the schedule activities?

A. Project scope

B. Work packages

C. Planning packages

D. Product scope

Answer: B

The work packages are broken down into schedule activities. A, the project scope, is incorrect because this is the
root of the WBS. C, planning packages, is incorrect because the planning packages represent portions of the WBS
where known work content does not have schedule activities. D is incorrect because the product scope describes
the thing or service the project will create.

Outputs from this process are: Activity List, Activity attributes; Milestone list; Change requests; Project
management plan updates: (Schedule baseline, Cost baseline).

The activity list includes the schedule activities required on the project. For projects that use rolling wave
planning or agile techniques, the activity list will be updated periodically as the project progresses. The activity
list includes an activity identifier and a scope of work description for each activity in sufficient detail to ensure
that project team members understand what work is required to be completed.

Example of the question:

You have compieted the process of creating the work breakdown structure (WSS)

What shouid you do next?

A Develop the scope baseline
B Create the network diagram
C Create an activity list

D Determine the critical path

Answer:



Explanation:

After finishing the WBS, the next process would be Define Activities where the WEBS is decomposed into activities that are small encugh 1o estimate. schedule, MOoNtor, and control resulting n an
activity list. However, the QUesSON IS NOt asking what ‘Process’ Should be performed next. The queston is asking What should you do Next?” after you have compieted the process of creating the
WEBS. An activity list is one of the outputs from the Define ACtivilies Process. Therefore. creating an actvity list is what you should do next, making that action the Dest answer 10 the Queston asked

Details for Each Option:

A

Deveiop the scope baseiine
IncOrrect The Scope Beselne INCludes the SCope staterment, WBS, IWBS dictionary. WOrk Dackeges. and pIanning Peckeges. The SCope Daseline is an output of the Create WBS process
WNCS, SCCONTING 10 the SCenano, you have just completed.

Create the network diagram

INCOMect THhe Network degram IS @ Graphical representanon of tNe IogICal reiatonsSnHips SIMong the Droject SCHeTUe SCIVItes. THhe work Dackeges from the WEBS are Jecomposed into
SCINVItOS, BN then the ScIVIties are Sequenced Defore the NeNVOrk Iagranm Can be Created. in the SCenanc descrbed. only the WEBS has been created. and No fUrther JecompPOSIIon Nas
occurred. Therefore, you have nNot Progressed far enough in the Droject PIanming 10 Create @ Network degrarm

Create an activity kst

Correct. The work packeges of the WEBS are decomposed further into 1he SCINes INat 8re required 1o Produce the Work POckage Jeinveraties i the Define ACIVtes process. An acthvities st
45 the OUIDUL Of the Define ACIVITIEs Drocess maxing s Ihe Cormect answer.

o Determine the crtical patn
InComect The critical Deth is 1he Sequence Of SctVIlios INat represSents the IoNest PEtn tRrougn 8 Project. WiNCh Jelermines Ihe Droject’'s SHoMest POSSItIe TUretion. It is 8 100l used 1o deveiop
the schedule. To determine the critical Patn. the WEBS Nas 10 be Jecomposed further INto Sctivilies, tNe ScIhIties Sequenced. and 8 Nelwork Vagram crealed. Heving only finished the WEBS
this scenaro, you are not ready o determine the cntical path yet

Reference:

A Guide to the Project Management Body of Knowledge. (PMBOK® Guide) — Stan Edibon, Project Management Institute Inc.. 2017, Page(s) 183

Activity attributes extend the description of the activity by identifying multiple components associated with each

activity. The components for each activity evolve over time. During the initial stages of the project, they include
the unique activity identifier (ID), WBS ID, and activity label or name. When completed, they may include
activity descriptions, predecessor activities, successor activities, logical relationships, leads and lags (we will see
them further), resource requirements, imposed dates, constraints, and assumptions. Activity attributes can be used
to identify the place where the work has to be performed, the project calendar the activity is assigned to, and the
type of effort involved. Activity attributes are used for schedule development and for selecting, ordering, and

sorting the planned schedule activities in various ways within reports.

ACTIVITY AT ITRIBUTES

Project Titkes Date Prepared:
10 | Aottty
Dracarip o Of Waorce

P resd acas anires PRalationshilp Laasdd o L0 SucCesaor Redatioanahilp Laasd or Lag
FMurmibeer amed Typse Oof Taarm Fas o e =l Requirerms=mts: FReaequire«d RAesoumnces:
s uabredl -

Type of Effort:

Location of Pesformrarice:

IMmpossd Dates or Ofhver Consiralnts:

S e T O e s

Example of the question:

You are identifying the specific actions that will be required to complete the project deliverables. As part of this process, you have created a project document which describes portions of work to be
performed during the project Each portion of work specified in the document has various details such as leads and lags, imposed dates, constrainis, assumptions, as well as Jogical relationships

Which project document have you créated?

Activity list
Activity attnbutes
Activity register

Miestone list

AnNswer:



Correct AnswenB
Explanation:

The question suggests that you are carrying out the Define Activities process, The project documents created during this process include the activity ist, activity attnbutes, and mulestone kst Activil
attributes include activity codes, predecessor activities, successor activities, logical refationships, leads and lags, resource requirements, iImposed dates, constraints, and assumptions. The
gescription provided by the question indicates that the activity atiributes have been created. Note, the question disguises the word ‘activities’ by providing its definition from the glossary of the
PMEOK® Guide which reads, “Activity. A distinct, scheduled portion of work performed during the course of a project ”

Details for Each Option:

A Activity list
Incorrect. An actiity list is @ documented tabuiation of schedule activities that shows the activity description, activily identifier, and & sufficiently defaded scope of work descripiion, SO project
feam members understand what work IS 10 be performed. However, the activily st does not describe the necessary sequence of evenis

B s Activity attributes
Correct. Activity Sitridutes inciuce activily COCeS, Prececessor Sctivilies, SUCCessor activities, logical relstionships, leads and 18gs, resource requirements, imposed dates, constraints, and
assumptions.

(o Activity register
Incorrect "Activity register’ is @ made-up term

D Milestone list

Incorrect A mitestone kst is a significant point or event in 8 project. Athough a miastone iist may contain 8 sequence of important events, £ does not descnbe the jogical reistionships
between activites

Reference:
A Guide to the Project Management Body of Knovdedge, (PMBOK® Guide) — Sixth Edition, Project Management Institute Inc., 2017, Page(s) 186

Milestones are important events that occur during the project life cycle. A milestone list identifies all project
milestones and indicates whether the milestone is mandatory, such as those required by contract, or optional, such
as those based on historical information. Milestones have zero duration because they represent a significant point
or event.

Example of the question:

A project taam is identifying and dotumenting the actions nacessary to produce the project deliverables.
‘Which of the following may be created as a result of this process?

A Test and evaluation docurments
B The scope baseling
C Resource breakdown sinucture

D A milestone kst

AnNSwer:



Correct Answer:D
Explanation:

Define Activities is the process of identifying and documenting the acbons necessary o produce the project deliveradies. In this process, work packages are broken down info schedule activities that
provide a basis for estimating, scheduling, executing, monitoring and controlling project work. The question reads, “Which of the following may be created as a rasult of this process?” In other
words, the question is askin to identify an output from the Define Activities process. Of the choices provided, only the milestone list is one of the outputs of that process and is, therefore, the best
answer 1o the question asked

Details for Each Option:

A Test and evaluation documents
Incorrect. Test and evaluation documents are project documents thet describe the activities used [0 determine If the product meels the qualily objeciives stated in the qually management
plan. These documents are crested a5 an oulput of the Manage Quallty process, whie sccording 1o the scenano, the project team 1S invoived in the Define Actvibes process

B The scope baseline
Incorrect. The scope baseline is the approved version of the scope statement. WBS. and the WBS dictionary. As implied by the scenano, the project team is in the Define ACtvities process
The scope baseline is an input 10 this process, while the question is asking about an output

C Resource breakdown structure
Incorrect The resource breakdown Structure is & hierarchical reprasentation of resources by category and type. This document is created as an outpul of the Estimate Activty Resources
procass while the scenano imples the Define ACtVIieS process Is undenvay.

D ») A milestone kst
Correct. A miestone kst identifies el project miestones and indicates whether the milestone 1s mandatory, such as those required by coniract, or optional, such 85 those based on histoncal
nformation. Miestones are simdar o reguiar schedule activites, but they have zero duration bacause they reprasent 8 SIgrificant poit or event. A miesione iist is one of the possibie outputs
of the Define Actvities process

Reference:

A Guide to the Project Management Body of Knovdedge, (PMBOK® Guide) - Sixth Edition, Project Management Institute Inc., 2017, Page(s) 186

6.3. SEQUENCE ACTIVITIES.,

Sequence Activities is the process of identifying and documenting relationships among the project activities. The
key benefit of this process is that it defines the logical sequence of work to obtain the greatest efficiency given
all project constraints. This process is performed throughout the project.

Now that the activity list has been created, the activities must be arranged in a logical sequence. This process calls
on the project manager and the project team to identify the logical relationships between activities, as well as the
preferred relationship between those activities. This can be accomplished in a few different ways:

+ Computer-driven: Many different scheduling and project management software packages are available.
These programs can help the project manager and the project team determines which actions need to happen
in what order and with what level of discretion.

% Manual process: In smaller projects, and on larger projects in the early phases, manual sequencing may be
preferred. An advantage of manual sequencing is that it’s easier to move around dependencies and activities
than it is in some programs.

«+ Blended approach: A combination of manual and computer-driven scheduling methods is fine. It’s important
to determine the correctness of the activity sequence, however. Sometimes a blended approach can be more
complex than relying on just one or the other.

Inputs to this process are: Project management plan (Schedule management plan, Scope baseline); Project

documents: (Activity attributes, Activity list, Assumption log, Milestone list); Enterprise environmental factors;

Organizational process assets.

The schedule management plan defines the method used and the level of accuracy along with other criteria
required to sequence activities;

Scope baseline - The project WBS, deliverables, constraints, and assumptions documented in the scope baseline
are considered explicitly while sequencing activities.




Project documents that can be considered as inputs to the Sequence
Activities process are:

Activity attributes -
Activity list

L ]

Assumption log *
Milestone list

2 J

Tools and techniques for this process are: Precedence diagramming method; Dependency determination and
integration; Leads and lags; Project management information system.

The precedence diagramming method (PDM) is a technique used for constructing a schedule model in which
activities are represented by nodes and are graphically linked by one or more logical relationships to show the
sequence in which the activities are to be performed.

PDM includes four types of dependencies or logical relationships. A predecessor activity is an activity that
logically comes before a dependent activity in a schedule. A successor activity is a dependent activity that
logically comes after another activity in a schedule. These relationships are defined below and are illustrated here:
The flowchart format, made up of boxes and arrows, is easy to understand and use. The boxes (also called nodes)
indicate the work to be done, and the arrows indicate the relationships between work efforts:

Activity B Activity
D
Activity A Activity F
Activity C Activity E

PDM is the most common approach to network diagramming since it is used by most project management
information systems. It can also be done manually, however. Relationships between activities in a PDM constitute
one of four different types:

Fimish-to-start Start-to-start
MITlWT F MIT WITlF
-
B | B |
Task A must finish before Task A must start before
Task B can start, Task B camn start.
Finish-to-finish Start-to-finish
MITIWIT F MIT WITlF
b |
A 1]
|
[ B |-1_—| [E '|-4—|
Task A must finish before Task A must start before

Task B can finish. Task B can finish




Example of the question:

A project manager is told by her supervisor fo plan to have the project team start their requirements gathering activity, so that it finishes just before system design work begins.

What is the relationship between the requirements gathering activity and the system design activity ?

L Fimish-to-Stan (F3)
B8 Start-to-Start (85)
C Start-to-Finish (SF)

D Finish-to-Finish (FF)

Answer:

Correct AnswerA

Explanation:

As part of the precedence diagramming method (PDM) technique used in Sequence Activities, activities are represented by nodes and graphically linked by one or more logical relationships to show
the sequence in which those activities are to be performed. PDM includes four types of dependencies or logical relationships. In this scenano, the successor activity (design work) cannot start until
the predecessor activity (requirements gathering) has finished. This maiches the definition of a finish-1o-start relationship

Detalls for Each Option:

A & Finish-to-Start (FS)
Correct Anytime you have two activities, and the first aciivity needs (o be timed so that It finishes before the second one begins, this reprasents 8 Finish-to-Start relationship.

B Start-1o-Start (SS)
Incorrect In 8 Start-to-Start relationship, 8 SUCCeSSOr activity cannot start until @ predecessor activity has started. However, in this SCenano, the SUCCessor activity (design work) cannot start
untsl the predecessor activily (réquirements gathenng) has finished

C Start-to-Finish (SF)
Incorrect. In a Start-to-Finish relationship, 8 SLUCcessor activity cannot finish until & predecessor activity nas started However, in this scenano, the Successor activity (design work) cannot starn
until the predecessor activily (requirements gathenng) has finished

D Finish-to-Finish (FF)
Incorrect. In & Finish-to-Finish relationship, & SUCCessor activiy cannot finish unti a predecessor activity has finished. However, in this scenano, the successor activity (design work) cannot
start untii the predecessor activily (requirements gathenng) has finished

Reference:
A Guide to the Project Management Body of Knowledge, (PMBOK® Guide) — Sixtn Edition, Project Management Institute Inc., 2017, Page(s) 189-190

Exam Tip. In PDM, FS is the most commonly used type of precedence relationship. The SF relationship is very
rarely used, but is included to present a complete list of the PDM relationship types.

Two activities can have two logical relationships at the same time (for example, SS and FF). Multiple relationships
between the same activities are not recommended, so a decision has to be made to select the relationship with the
highest impact. Closed loops are also not recommended in logical relationships.

DEPENDENCY DETERMINATION AND INTEGRATION.

Dependencies or "logical relationship™ - when referring to sequencing activities. PMI tends to use the term

dependency, because it accurately describes what you are trying to model. Something is dependent on something

else before work can move forward. There are many types of dependencies, and they can be categorized as:

%+ Mandatory: If something must happen, then it is considered required or mandatory. Mandatory dependencies
are also known as hard dependencies. For example, you cannot buy a piece of equipment until you first
define which piece of equipment you need. The first iteration or two of schedule development is primarily
based on mandatory dependencies.

Example of the question:




As part of project activites, new equipment shouid be instalied at a plant. The plant manager informs the project manager that due 10 the nature of work, the instailation of the equipment must be
done paor 10 hinng seasonal stafl

Which of the following statement is comect?

A There 15 3 mandatory dependency between the hiring of seasonal staff and the equipment instaliation
B There i an early finish date batween the hiring of seasonal staf! and the equipment instaliation
C There i no dependency between what the project team s working on and the plant manager’s oparatons
D There IS 3 sscredlionary dependency batween the instaliaton of the equipment and the hiring of seasonal staf!
Answer:
Correct AnswerA s
Explanation:
Dependency cetermination is among the tools and techniques that can be used as part of the Sequence Actvities process. In the scenanio, the plant manager informs the project manager that the
instailation of equipment must be done prior 10 tha hiring of stafl. That requirement makes the dependency between these two activites as mandatory
Details for Each Option:
A |8 There is 3 mandatory depencency between the hiring of seasonal staff and the equipment instakation
Correct. Mandalory dependencies are those that are legally or contractually required or inherent in the nature of work. Based on the scenanio descnded, instalation of the equipment ‘must
happen prior 10 ihe hiring of the staff, 8s mandated by the plant manager
B There s an early finish date between the hinng of seasonal staff and the equipment instaliabon
Incorrect The early finish date is the eanest possidie point in time when the uncompleled parbons of an activily can finksh. There 1S no Information in IS Question {0 set early firksh dates for
the hiring of the staff and instaliabion of the equipment scivibes
C  There is no dependency between what the project team is working on and the plant manager’s operations.
Incorrect Based on the scenano, there Is at least one dapendency - the installation of the equipment and the hiring of seasonal stafl
D Thereis a discretionary dependency between the nstailation of the equipment and the hiring of seasonal stafl
Incorrect Discretionary dependencies are those dependencies recommended Dy best practices and inherent Jogic but not required. In this sCenano, there is a required dependency between
WO proyect actvities or events
Reference:
A Guide to the Project Management Body of Knowledge, (PMBOK® Gude) - St Edition, Project Management Institute Inc., 2017, Page(s) 191192
= Discretionary: Is also known as soft dependencies. Unlike mandatory, discretionary dependencies are based
on choices or best practices. For example, a choice could be between two resources or approaches. A best
practice may indicate a preferred method or technique. Your project team is in a good position to define these.
++ External dependencies are those that come from outside your project or company. These are inputs supplied
by anyone who doesn't work for your organization. That means you have little or no influence or control over
external dependencies. For example, obtaining a permit or inspection from a government entity would be
external. 1t would also be mandatory.
4 Internal. These dependencies are typically between activities within your project, and you have control over

these. You and your team will work together to determine these dependencies as you build the schedule.

Example of the question:

A supplier requires two months to manufacture the necessary equipment for a project. This situation means that the project manager must order the eguipment at least two months before the
insiallation start date.

This dependency is an example of which of the following?

A Mandatory logic
B Discretionary dependency
c Hard logic

D Softlogic

Answer:



ect Answer:(

Explanation:

The scenario refers to a dependency that is inherent in the nature of the work. Mandatory dependencies are those that are contractually required or inherent in the nature of the work. Mandatory
dependencies are aiso sometimes referred to as hard logic. Therefore, of the choices provided, hard logic is the best answer to the guestion asked

Details for Each Option:

A Mandatory logic
Incorrect. "Mandatory fogic'is a fake term made up for this question
3] Discretionary dependency

Incorrect Discretonary dependencies are estabiished based on knovdedge of bast practices within & particular appiication area or some unusual aspect of the project where a specific
sequence is desired, even though there may be other acceptadie sequences. The Scenano suggests that the dependercy is required rather than desired.

C = Hard logic
Correct Mandatory dependencies are those that are contractuslly required or inherent in the nature of the work Mandatory dependencies are also sometimes referred 10 &5 hard logic. Being
forced (o place the equipment order at jeast two months before the instaliation start date is best descnibed by hard iogic

D Softiogic
Incorrect. Discretionary dependencies are sometimes referred to as preferred logic, preferential logic. or soft logic. The dependency described by the question is inherent in the nature of the
work Therefore, the dependency represents & requirement rather than a preference

Reference:
A Guide to the Project Management Body of Knowiedge, (PMBOX® Guide) - Sixth Edition, Project Management Institute Inc., 2017, Page(s) 191

LEADS AND LAGS: (Activity Dependency Modifiers)

Project managers have a significant amount of flexibility when scheduling activities utilizing discretionary

dependencies. Not only do they want to define dependencies, but they want to fine-tune them by defining exactly

when an activity will start. You can modify activity dependencies using leads and lags.

v A lead changes the amount of time the successor overlaps the predecessor activity. This moves work earlier
in the schedule and shifts work to the left. A lead is the amount of time a successor activity can be advanced
with respect to a predecessor activity.

v' A lag is the amount of time a successor activity will be delayed with respect to a predecessor activity. This
moves work later in the schedule and shifts work to the right.

Complete Write
Punch List ’ Draft
FS - 2 Weeks (Lead) , SS - 15 Days (Lag)
\ N Landscape \ > Edit
Building Lot Draft

Examples of Lead and Lag
Exam Tip. Best practices recommend using mandatory finish-to-start dependencies exclusively for the first
iteration of your schedule. Add discretionary dependencies in later iterations.
The finish-to-start is the most common and lowest-risk dependency type.
The start-to-finish is the least common dependency type.
Dependency types that create overlap between predecessor and successor (SS and FF) increase schedule risk.
Activities may have more than one dependency, and in that case, one will be the higher priority. This may lead to
eliminating the secondary dependencies, so you have a "clean" picture. Every activity (except for the first one)
will have a defined predecessor. Every activity (except for the last one) will have a defined successor.



Outputs from this process are: Project schedule network diagrams; Project documents updates: (Activity
attributes, Activity list, Assumption log, Milestone list).

A Project Schedule Network Diagram is a graphical representation of the logical relationships, also referred to
as dependencies, among the project schedule activities. A project schedule network diagram is produced manually
or by using project management software. It can include full project details, or have one or more summary
activities. A summary narrative can accompany the diagram and describe the basic approach used to sequence the
activities. Any unusual activity sequences within the network should be fully described within the narrative.

» Activities that have multiple predecessor activities indicate a Path Convergence.

> Activities that have multiple successor activities indicate a Path Divergence.

Activities with divergence and convergence are at greater risk as they are affected by multiple activities or can

affect multiple activities.
B
/=

Project Schedule Network Diagram
Example of the question:

You have just completed the Develop Schedule process and you are now preparing information for the project sponsor to highlight the activities that may create a delay in the overall project
schedule

Which of the following would be most useful in this situation?

A Activity attributes
B Project network diagrams
L Duration estimates

D Project calendars

AnNSwer:



orrect Answer:B
Explanation:

The question states the Develop Schedule process has just been compieted. This implies that all project artifacts associated with the schedule planning processes, such as the project network
diagrams, have been created. Project network diagrams would best serve to provide information concerning activities that would possibly create schedule delays. A project network diagram is one
of three suggested project schedule modeis. At 3 minimum, a project schedule should include planned start dates and pianned finished dates for each activity. Network diagrams which inciude
activity gate information and critical path activities, display how those activities logically relate to other activities and the overall project timelfine. A detailed network diagram that includes critical path
activities, durations, milestones. and resources could be useful in this situation to highlight the activities that may create a detay in the overall project schedule

Details for Each Option:

A Activity attributes
Incorrect. This question requires knowiedge of critical path activities identified when deveioping the project schedwie. Activity alinbutes are used (o extend the description of an activity.

B » Project network diagrams

Correct. Project network diagrams identify criticai path tasks and show the project network logic. In addition to providing critical path tasks, the network diagrams couid be used fo determine
the need for resource optimization techniques and to identify confiicts with jogical actvity relationships

C Duration estimates
Incorrect Though useful. as duration estimates contain Quantitative assessments of the hikely number of work penods that will be required to compiete an activity, this document would not be
the most useful in learning which activities may create & delay in the project schedule.

D Project calendars
Incorrect. Project calendars wouwld not provide information conceming possitie delays of project activities. Instead, the project calendar identifies the working days and the shifts avaniabie (o
complete activities

Reference:
A Guide to the Project Management Body of Knowiedge, (PMBOK® Guide) — Sixth Edition, Project Management institute Inc., 2017, Page(s) 218

64, Estimate Activity Duratioms

Estimate Activity Durations is the process of estimating the number of work periods needed to complete
individual activities with estimated resources. The key benefit of this process is that it provides the amount of
time each activity will take to complete. This process is performed throughout the project.

To schedule and control your project, you need to develop and assign time estimates for each activity. Estimate

Activity Durations provides the framework to develop an approximation (an estimate) for how long each activity

will take. The estimates you develop are progressively elaborated. It is not enough to make just one estimate and

stop—you need to continue because additional estimates increase your accuracy. As you progress through the
project, you will continue to refine your estimates. The accuracy range varies significantly by industry and is not
testable.

Other factors for consideration when estimating duration include:

=+ Law of diminishing returns. When one factor (e.g., resource) used to determine the effort required to produce
a unit of work is increased while all other factors remain fixed, a point will eventually be reached at which
additions of that one factor start to yield progressively smaller or diminishing increases in output.

=+ Number of resources. Increasing the number of resources to twice the original number of the resources does
not always reduce the time by half, as it may increase extra duration due to risk, and at some point adding too
many resources to the activity may increase duration due to knowledge transfer, learning curve, additional
coordination, and other factors involved.

#+ Advances in technology. This may also play an important role in determining duration estimates. For
example, an increase in the output of a manufacturing plant may be achieved by procuring the latest advances
in technology, which may impact duration and resource needs.

4+ Motivation of staff. The project manager also needs to be aware of Student Syndrome—or procrastination—
when people start to apply themselves only at the last possible moment before the deadline, and Parkinson’s
Law where work expands to fill the time available for its completion.

Exam Tip. For the exam, make sure you understand the difference between the concepts of Student Syndrome

(waiting until the last possible moment to complete the work) and Parkinson’s Law (expanding the work to fill

the time provided for the work’s completion). (See below for some additional information!)

All data and assumptions that support duration estimating are documented for each activity duration estimate.



Inputs for this process are: Project management plan: (Schedule management plan, Scope baseline); Project
documents: (Activity attributes, Activity list, Assumption log, Lessons learned register, Milestone list, Project
team assignments, Resource breakdown structure, Resource calendars, Resource requirements, Risk register);
Enterprise environmental factors; Organizational process assets.

Enterprise Environmental Factors (EEFs) — Examples include team member locations and productivity
metrics.

Organizational Process Assets (OPAs) — Examples include project calendars and historical activity duration
information.

Example of the question:

You are the project manager of the HGF Project. You would like to use a portion of the activity list from the HGB
Project, which is similar to your current project. The portion of the activity list from the HGB Project is best
described as which one of the following?

A. Rolling wave planning

B. Analogous estimating

C. A template

D. Expert judgment

Answer: C. this is an example of using the previous project as a template.

A, rolling wave planning, is incorrect, because rolling wave planning describes the detailed planning of the
imminent project work, and the high-level planning of work is further away in the project schedule. B is incorrect.
Analogous estimating describes the method of using a similar project to create the current project’s time and/or
cost estimate. D is incorrect because expert judgment is using an expert to provide needed information for the
current project.

So, what is a project manager to do? First off, the project manager should strive to incorporate historical
information and expert judgment on which to predicate accurate estimates. Second, the project manager should
stress a genuine need for accurate duration estimates. Finally, the project manager can incorporate a reserve time.

Tools and techniques for this process are: Expert judgment; Analogous estimating; Parametric estimating;
Three-point estimating; Bottom-up estimating; Data analysis: (Alternatives analysis; Reserve analysis); Decision
making (Voting); Meetings

Estimate Categories

There are three broad categories of estimates: preliminary, budgetary, and definitive.

Characteristics of Preliminary estimates are: Developed early, Created quickly, Not very accurate.
Preliminary Methods are: Analogous, Parametric. If you are doing preliminary estimate - range of plus or
minus 75%,

Characteristics of Budgetary estimates are: Developed during planning and are used when setting your baseline.
They take more time but are more accurate than preliminary estimates. Budgetary Methods: Three Point, Delphi.
If you’re doing budgetary estimating -range could be plus or minus 25%,

Characteristics of Definitive estimates are: Look-ahead estimating. If you are doing definitive estimating -
range is plus or minus 10%.

Exam Tip: On the exam, look for the words preliminary and budgetary when referring to estimating. It will clue
you into the timing and expected accuracy level of the estimates.

Any of these estimating techniques may be used for duration or cost estimating. You will see them again when
we discuss Project Cost Management in the next Lesson.



++ Analogous estimating relies on historical information to predict current activity durations. Analogous
estimating is also known as top-down estimating and is a form of expert judgment. To use analogous
estimating, activities from the historical project that are similar in nature are used to predict similar activities
in the current project. A project manager must consider whether the work has been done before and, if so,
what help the historical information provides. The project manager must consider the resources, project team
members, and equipment that completed the activities in the previous project compared with the resources
available for the current project. Ideally, the activities should be more than similar; they should be identical.
The resources that completed the work in the past should be the same resources used in completing the current
work. When the only source of activity duration estimates is the project team members, instead of expert
judgment and historical information, your estimates will be uncertain and inherently risky.
Example of the question:

Weohich of the following is not true about Analogous Estimating?

Quick & Less costly to create
Can be done at a very early in the life cycle of the project

A
B
C. Less Accurate
.

=

Answer: D

Uses WEBS components to estimate cost '°

% Parametric estimating is an estimating technique in which an algorithm is used to calculate cost or duration
based on historical data and project parameters. Parametric estimating uses a statistical relationship between
historical data and other variables (e.g., square footage in construction) to calculate an estimate for activity
parameters, such as cost, budget, and duration.

«+ Creating a Three-Point Estimate: How confident can a project manager be when it comes to estimating? If
the project work has been done before in past projects, then the level of confidence in the duration estimate is
probably high. But if the work has never been done before, there are lots of unknowns—and with them comes
risk. To mitigate the risk, the project manager can use a three-point estimate. A three-point estimate requires
that each activity have three estimates: Optimistic, Most likely and Pessimistic estimates. This is also known
as simple averaging. Based on these three estimates, an average can be created to predict how long the activity
should take. Three-point estimates use the formula to predict an activity’s duration:

(Optimistic + Most likely + Pessimistic)/3

Three-point estimates - is a Triangular distribution is the average of the 3 (three) factors.
4+ Program Evaluation and Review Technique (PERT). The formula for PERT is similar to the three-point
estimate. PERT is

(Optimistic + (4 x Most Likely) + Pessimistic)/6.

The denominator is 6 in PERT because you’re using six factors. This is also known as weighted averaging.
PERT estimates - is a Beta distribution, which is, uses a weight averaged for the most-likely time.




«+ Delphi Estimating Technique. Like PERT, Delphi also requires multiple estimates. The difference is that
with PERT you obtain three estimates (O, P and ML) from one person. With Delphi, you obtain one estimate
(a "most likely™) from multiple people. There are two main benefits of using Delphi. First, using multiple
estimates will mitigate estimator bias. Second, the final estimate is consensus based.

« Standard Deviation.
Example of the question:

Considering the worst possible scenario an activity might take up to 13 days to complete. On the other side. if everything goes as per the plan. your team
would be able to complete this activity within 10 days
What is the standard deviation of this activity?

A 066

° BE 05 °
C 3
D 1

Answer:

The formula to calculate the standard deviation = (P -0 /7 &

=(13-10) /6=058

«+ Definitive estimates. It is also known as a Bottom-Up estimating technique. Bottom-up estimating is a
method of estimating project duration or cost by aggregating the estimates of the lower level components of
the WBS. When an activity’s duration cannot be estimated with a reasonable degree of confidence, the work
within the activity is decomposed into more detail. The detail durations are estimated. These estimates are
then aggregated into a total quantity for each of the activity’s durations. Activities may or may not have
dependencies between them that can affect the application and use of resources. If there are dependencies,
this pattern of resource usage is reflected and documented in the estimated requirements of the activity.

#+ Decision Making — A typical decision-making technique used in this process is voting. In an Agile
environment, a specialized type of voting is called Fist of Five, where consensus is reached by team members
starting with a fist and then indicating full support (5 fingers), or no support (closed fist).

Fist of Five Voting
<+ Data Analysis Techniques:

v Alternatives Analysis — Examples include comparison of human resource skills, scheduling techniques, and
make/rent/buy decisions;




v" Reserve Analysis — This is an analytical technique used to determine the specific reserves that may be
necessary on the project in terms of schedule (time reserves) that are available if and when needed on the
project.

Contingency Reserves — This refers to time allocated inside the schedule baseline for known risks with active

risk response strategies. These could be in the form a percentage of estimated activity duration or a fixed number

of work periods.

Management Reserves — This refers to time allocated outside the schedule baseline for work not originally
identified on the project but within the scope of the project, and is used for management control purposes.

Exam Tip. Contingency Reserves are for known project risks (it is named as Known-Unknown), and are
included in the schedule baseline. Management Reserves are for unknown project work not identified in the
original scope ((it is named as Unknown-Unknown), and are not included in the schedule baseline.

A reserve time is a percentage of the project duration or a preset number of work periods, and it is usually added
to the end of the project schedule or just in front of reaching project milestones. Reserve time may also be added
to individual activity durations based on risk or uncertainty in the activity duration. When activities are completed
late, the additional time for the activity is subtracted from the reserve time. As the project moves forward, the
reserve time can be reduced or eliminated as the project manager sees fit. Reserve time decisions should be
documented.

Additional information:

+ Parkinson’s Law states “Work expands so as to fill the time available for its completion.” This little nugget
of wisdom is oh-so-true. Consider a project team member who knows an activity should last 24 hours. The
team member decides, in his own wisdom, to say that the activity will last 32 hours. These extra 8 hours, he
figures, will allow plenty of time for the work to be completed should any unforeseen incidents pop up. The
trouble is, however, that the task will magically expand to require the complete 32 hours.

=+ Procrastination. Also known as a Student syndrome (planned procrastination). Most people put off starting
a task until the last possible minute. The trouble with bloated, hidden time is that people may wait through
the additional time they’ve secretly factored into the activity. Unfortunately, if something does go awry in
completing the activity, the work result is later than predicted.

#+ Hidden time. Hidden time, the time factored in by the project team member, is secret. No one, especially the
project manager, knows why the extra time has been factored into the activity. The team member can then
“enjoy” the extra time to complete the task at his leisure.

%+ Demands. Project team members may be assigned to multiple projects with multiple demands. The
requirement to move from project to project can shift focus, result in a loss of concentration, and require
additional ramp-up time as workers shift from activity to activity. The demand for multitasking enables project
team members to take advantage of hidden time.

= On schedule. Activities are typically completed on schedule or later, but rarely early. Workers who have
bloated the activity duration estimates may finish their task ahead of when they promised, but they tend to
hold onto those results until the activity’s due date. This is because workers aren’t usually rewarded for
completing work early. In addition, workers don’t want to reveal the inaccuracies in their time estimates.
Workers may believe future estimates may be based on actual work durations rather than estimates, so they’ll
“sandbag” the results to protect themselves—and finish “on schedule.”

Outputs from this process are: Duration estimates, Basis of estimates, Project documents updates: (Activity

attributes, Assumption log, Lessons learned register).




= Activity duration estimates - reflect how long each activity will take to complete. Duration estimates should
include an acknowledgment of the range of variance. For example, an activity whose duration is expected to
be one week may have a range of variance of one week plus or minus three days. This means that the work
can take up to eight days or as few as two days, assuming a five-day workweek.

Example of the question: (we will learn about it below)

Following is an illustration of a project network activity node that includes some information about activity B.

What is the duration of activity B?

21 ? 23

B

37 16 39

o o »
[N]

D 16

Answer:

Explanation:
To answer this question, the first step is to understand the meaning of the values dispiayed on the network activity noge. The accepted convention is shown below, where:

ES = early start
EF = early finish
LS = late start
LF = late finish

-
#
-
w

ES Duration EF

B

LS | Total Float | LF

Unless the question explicitly states otherwise, It is recommended to assume that work starts on day 1. Since all values are provided, either one of the formulas can be used to calculate the dur:
of the activity:

EF=ES+D-1

LF=LS+D-1

‘With the values provided in the guestion, the calculation of the duration using Q‘BIT‘,I start and EQI‘I}‘ finksh is shown balow:
23=21+D-1

D=23-21+1=3

With the values provided in the question, the calculation of the duration using late start and [ate finish is Shown Delow:
39=37+D-1

D=38-37+1=3

Now that we have identified the duration of activity B, we can fill in 3 for the duration value in the project schedule network activity node, as illustrated below.



+

+

Now that we have identified the duration of activity B, we can fill in 3 for the duration value in the project schedule network activity node, as illustrated below.

21 3 23

B

37 16 39

We are frequently asked why would a simple subtraction not work In this case? Well, obwviously, 23 - 21 = 2. However, as far as activity duration is concemed, the calculation is a bit different and
may even sound counter-intutive. However, when approaching this guestion with simple iogic, no formulas are needed o find the correct answer. Think of this as if the work starts on March 21st at
2am and finishes on March 237d at Spm (we assume 8-hour working day, from 9am to Spm). So the team is working during three working days: 21, 22, 23. Therefore, the duration is 3 days. When a
formula is used, the result is 2 days, which contradicts the logic. This is why you would need to add 1. Same goes for 37 and 39. Of course, there are no such calendar dates, but the idea is the
same: you work the whole day of 37th, then 38th, and finally 39th. A total of 3 days

Those who are undeciced on what day 10 select as the beginning of the work, are advised to check out the following discussion on our forum:

Nitps /Avww project-management-prepcast convkunenalpmp-exam-discussion/3099-c pm-calc ulations-stan-with-day-0-or-day-1

Details for Each Option:

A 1
Incorrect You may have chosen this answer if you have used an incorrect formuls EF=ES+D+ 1

B 2
Incorrect. You may have chosen this answer if you faled to use the 'start on day one’ convention, and just subltracted 23 - 21

c@® 3

Correct. Assuming work starts on day 1, duration of an activily can be calculated using the foliowing formula: EF = ES + D - 1. According to the values provided in the scenaro, 23=21+D -
1. Therefore, 0 =3

D 16
Incovrect. You might have chosen this answer if you thought that the duration is the value shown in the bottom cenier of the figure. However, that is the conventional location for the float,
making this choice an incorrect answer.

Reference:

A Guide to the Project Management Body of Knowledge, (PMBOK® Guide) — Sixth Edition, Project Management Institute inc_, 2017, Page(s) 210-211; see aiso PMI® Practice Standard for
Scheduling — Second Edition

Basis of estimates. Any supporting detail and approach you utilized during the creation of the duration estimates
should be documented. This includes not just the basis of your estimates, but any constraints or assumptions used,;
range of possible variations attached to your estimates, and your confidence level for the final duration estimate.
Project documents updates: Activity attributes are updated with the duration estimates. The assumption log is
updated to reflect any assumptions about the activities that may have been used to predict durations, such as
resource availability. You might also need to update the lessons learned register with any effective methods you
and your team have developed to improve duration predictions.

6.S. Develop the Project Schedule

Develop Schedule is the process of analyzing activity sequences, durations, resource requirements, and schedule
constraints to create a schedule model for project execution and monitoring and controlling. The key benefit of
this process is that it generates a schedule model with planned dates for completing project activities. This
process is performed throughout the project.
The Develop Schedule process produces a detailed schedule for stakeholders to discuss, review, and follow. Each
activity will have its own start and finish dates. Let's walk through the schedule development process. It starts by
displaying your schedule in network diagram format.
Developing an acceptable project schedule is an iterative process.
v The schedule model is used to determine the planned start and finish dates for project activities and milestones

based on the best available information.




v Schedule development can require the review and revision of duration estimates, resource estimates, and
schedule reserves to establish an approved project schedule that can serve as a baseline to track progress. Key
steps include defining the project milestones, identifying and sequencing activities, and estimating durations.

v Once the activity start and finish dates have been determined, it is common to have the project staff assigned
to the activities review their assigned activities. The staff confirms that the start and finish dates present no
conflict with resource calendars or assigned activities on other projects or tasks and thus are still valid.

v" The schedule is then analyzed to determine conflicts with logical relationships and if resource leveling is
required before, the schedule is approved and baselined. Revising and maintaining the project schedule model
to sustain a realistic schedule continues throughout the duration of the project.

Inputs into this process are: Project management plan: (Schedule management plan, Scope baseline); Project

documents: (Activity attributes, Activity list, Assumption log, Basis of estimates, Duration estimates, Lessons

learned register, Milestone list, Project schedule network diagrams, Project team assignments, Resource
calendars, Resource requirements, Risk register); Agreements; Enterprise environmental factors; Organizational
process assets.

The schedule management plan identifies the scheduling method and tool used to create the schedule and how

the schedule is to be calculated.

Scope baseline. The scope statement, WBS, and WBS dictionary have details about the project deliverables that

are considered when building the schedule model.

Creating the project schedule is part of the planning process group. It is calendar based and relies on both the

project network diagram and the accuracy of time estimates. When the project manager creates the project

schedule, she will also reference the risk register. The identified risks and their associated responses can affect
the sequence of the project work and when the project work can take place. In addition, if a risk comes to fruition,
the risk event may affect the scheduling of the resources and the project completion date.

Agreements. Vendors may have an input to the project schedule as they develop the details of how they will

perform the project work to meet contractual commitments.

Enterprise Environmental Factors (EEFs) —include government or industry standards, and communication

channels.

Organizational Process Assets (OPAs) —include project calendars and scheduling methodology.

Tools and techniques for this process are: Schedule network analysis; Critical path method; Resource
optimization; Data analysis: (What-if scenario analysis, Simulation); Leads and lags; Schedule compression;
Project management information system; Agile release planning.

Schedule network analysis is the process of factoring theoretical early and late start dates and theoretical early
and late finish dates for each activity within the project network diagram (PND). The early and late dates are not
the expected schedule, but rather a potential schedule based on the project constraints, the likelihood of success,
the availability of resources, and other constraints.

The most common approach to calculating when a project may finish is by using:

Critical Path Method (CPM). It uses a “forward” and “backward” pass to reveal which activities are considered
critical. Activities on the critical path may not be delayed; otherwise, the project end date will be delayed. The
critical path is the path with the longest duration to completion. Activities not on the critical path have some float
(also called slack) that allows some amount of delay without delaying the project end date.

EXAM TIP. The critical path is used to determine which activities have no float. You can also use the critical
path to determine the earliest date for when the project may be completed. There can be more than one critical
path in a project, and it is possible for the critical path to change.



Example of the question:

Following is a table containing information about the activity durations in days and predecessor activities on a project schedule

What is the critical path?

ctivity Predecessor Duration
Start None
Start

,1
g.—zmmmonm>
= i

m|O
OINIAINOPUNKLIWILAO

A Start-A-D-G-I-Finish
B Start-A-8-C-G-Finish
c Start-D-E-F-G-Finish
D Start-D-H-

Answer:
Explanation:

The critical path is the sequence of activibes that represents the longest path on a project, which also represents the shornes! possible duration of a project. Given the details of each activity’s
predecessorin the a ty kst shown, you can use the precedence diagramming method to create a pro; schedule network diagram as shown below. The durations from the activity list table
included in the g are mapped to each activity node

Durations
Start-A-B-C-G-End 4+3+1+2 10

Start-D-E-F-G-End 5+4+6+2 17
Start-D-H-I1-End 5+4+2 11

h practice, you can save time by just listing the paths that exist for the activities on the project. Following are paths for this scenano w
4 3 1
A B C
4

2
G

h the sum of their durations

[t
m
v
-n;.

Now that you know each of the project schedule network paths and their respective len
the longest path is Start-D-E

ths, determining the critical path is easy since you simply sel
G-Finish with a length of 17 days, making it the critical path

th. In the scenario provided,

Details for Each Option:

A Stant-A-D-G-I-Finish

You might have chosen this answer if you incorrectly sequenced the tasks for the projact schedule network diagram. Start-A-D-G-I-Finish is not a vaid path given the predecessors

B Start-A-B-C-G-Finish
Incorrect. You n
hat does not de

1S if you picked the first path to draw on the project schedule network diagram, or if you chose the path with neither the jongest nor

shortest aur

C (® Stant-D-E-F-G-Finish
Correct. This path is the fongest in duration. Therefore, it represents the critical path, making this choice the best answer 1o the question asked
D Stan-D-H-1-Finish

Incorrect. You might have chosen this answer if you picked the shortest path. But the critical psth

/)

the longest in duration

Reference:

A Guh Project Management Body of Knowiedge, (PMBOX® Guide) — Sixt
Scheduling — Second Edition

Edition, Project Management Int te Inc., 2017, Page(s) 210-211; see aiso PMI® Practice Standard for



Calculating Float in a Project Network Diagram.

Float, or Slack, is the amount of time an activity can be delayed without postponing the project’s completion.

Technically, there are three different types of float:

=+ Free float: This is the total time a single activity can be delayed without affecting the early start of any
successor activities.

Example of the question:

You have activity Q on a non-critical path on the schedule network diagram. Using forward and backward pass method. it has been determined that @ can be
delayed by 2 days without delaying the early start date of next activity R and it does not delay the overall project as well What is the duration of 2 days can
be referred as for activity Q7

A Lead
B. Lag

C.  Total float

° D. Free float °
Answer: D

The amount of time that a schedule
activity can be delayed without delaywng
the early start date of any successor of
violating a schedule constraint isa

free float.

Total float: This is the total time an activity can be delayed without affecting project completion.
Project float: This is the total time the project can be delayed without passing the customer-expected
completion date.

Negative total float: A constraint on an activity, such as the activity must start on a specific date, or a
deadline for the project completion, can cause negative float. This means the activities on the critical path
don’t have enough time to meet the defined finish date for the project or the constrained activity.

=+ Example of the question:

The following table contains information about the duration, in days. of project activities and their predecessor activity for a project

+ &7

YWhat is the total float of activity G?

Duration

Start | MNone o
Y Start a
B A 3
C B 1
(o] Start s
E [+ a4
F E &
G C.F 2
H Start b

1 | H 2

Finisi G, (o]

"~ 10 days
B 17 days
c 6 days
(»] 0 days

=+ Answer:



Correct Answer:D
Explanation:
Total fioat refers to the macdmum amount of time an activity can be delayed without pushing out the project end date. If an aclivity is on the critical path, the tolal float of the activity is Zeno.

The first step to comectly answer this question is 10 datermine the activity paths and their durations for the project. This requires the creation of a project network diagram using the precedence
diagramming method (PDM) whene you map the values from the data table included in the question. Following is the network diagram for this question’s scenario.

T .ﬁ.

Once you have created the network diagram, the next step is to determine the specific paths that exist for the activities on the project. This requines following each path that is mapped and
determining the duration of each path by adding up the number of days for each activity on that specific path. The longest path through the project identifies the shortest possible length of the
project and is, therefore, the critical path. Following is each path through the project and its duration:

3 1
i—‘ - B—‘ < N 2
| ! 6
5 4 [ ' )
’; - D 1 E | < F | Finish

Start-A-B-C-G-Finish = 10 days
Start-D-E-F-G-Finish = 17 days - the critical path because it has the longest length
Start-H-1-Finish = & days

Activity G is on two paths, Start-A-B-C-G-Finish and Start-D-E-F-G-Finish. As a rule, if an activity is present on more than one path, and ane of the paths is the critical path, the total float for the
activity will always be zero because delaying any activity on the critical path will delay the project. Since activity G is on the critical path, its total fioat has to be zero.

Details for Each Option:

A 10 days
Incorrect. Activity G is on the critical path; therefore, ifs fotal ficat is zero. 10 days is the duration of the path Starf-A-8-C-G-Finish.

B 17 days
Incorrect. Activity G is on the critical path; therefore, {5 fotal fical is zerp. 17 days is the duration of the path Star-0-E-F-G-Finish

C 6 days
Incorrect. Activity G is on the critical path; therefore, ifs total fical is Zero. 6 days /s the duralion of the path Start-H-I-Finish.

D = Ddays

Comect. Total float is deflined as the amount of time & scheduwle sctivity can be delayed without delaying the project finish dafe. Using the information given in the question and drewing &
network schedwle using FOM, the critical path and i£s duration can be determined. Actvity' G Is on the critical path, and because delaying activily G would delgy the entine project, the fotal fios
of activity G has fo be 0 days.

Reference:
A Guige lo the Project Managemen! Body of Knowledge, (PMBOKT Guidga) — Sixth Edition, Project Management Institute Inc., 2017, Page(s) 210

There are a couple of different approaches to calculating float. I'm sharing the approach that I learned and that I
think is the best approach. You may have learned a different method that you prefer. It is important that you

understand the concepts of forward and backward passes, and that you can find the critical path and float in a
simple network diagram.

Examine the PND and find the critical path. The critical path is typically the path with the longest duration and
will always have zero float. The critical path is technically found once you complete the forward and backward
passes. Start with the forward pass. After the backward pass, you can identify the critical and near-critical paths,
as well as the float.

1. The early start (ES) and early finish (EF) dates are calculated first by completing the forward pass. The
ES of the first task is one. The EF for the first task is its ES, plus the task duration, minus one. Don’t let
the “minus one value” throw you. If Task A is scheduled to last three days, it would take only three days
to complete the work, right? The ES is one, the duration is three, and the EF is three, because the activity
would finish within three days, not four days. The following illustration shows the start of the forward
pass:



Duration

Early start Early finish
™.
T [ 5]
A B
| | | |
Start
9] 2]
E F

2. The ES of the next task(s) will be the EF for the previous activity, plus one. In other words, if Task A
finishes on day 3, Task B and Task C can begin on day 4.

3. The EF for the next task(s) equals its ES plus the task duration, minus one. Sound familiar?

4. Now each task moves forward with the forward pass. Use caution when there are multiple predecessor
activities; the EF with the largest value is carried forward. The following illustration shows the completed
forward pass:

Duration
Early start l Early finish

g x

1133 4 15| 8 12 2 (13 14| 7 120
A B C D
Start End
1199 w2 n 12| 4 [15
E G

5. After the forward pass is completed, the backward pass starts at the end of the PND. The backward pass
is concerned with the late finish (LF) and the late start (LS) of each activity. The LF for the last activity
in the PND equals its EF value. The LS is calculated by subtracting the duration of the activity from its
LF and then adding one. The one is added to accommodate the full day’s work; it’s just the opposite of
subtracting the one day in the forward pass. Here’s a tip: The last activity is on the critical path, so its LF
will equal its EF.

6. The next predecessor activity’s LF equals the LS of the successor activity, minus one. In other words, if
Task D has LS of 14, Task C will have an LF of 13. The following illustration shows the process of the
backward pass:



A C D
14 22\
Start Latestart  Late finish
1({9]9 10121 12 4 (15
G
17 20

7. The LS is again calculated by subtracting the task’s duration from the task’s LF and then adding one. The
following shows the completed backward pass:

11313 4 [ 5| 8 121 2 |13 14 7 (20
A B C D
<} i} 7 1 12 13 14 20
Start m
1199 1021 12] 4 [15
G
1 9 10 ik 17 20

8. To officially calculate float, the ES is subtracted from the LS, or the EF is subtracted from the LF. Recall
the total float is the amount of time a task can be delayed without affecting the project completion date.
The next illustration shows the completed PND with the float exposed.

1(3]13 4 (5] 8 121 2 (13 14| 7 (20
A B C D
4 (316 131N 1210 (13 14| 0 (20
Start m
11919 10)12|MN 12 4 |15
F G
1({0]|9 1000 |1 1715 |20
EFCD = critical path .Fj‘f:n?::'rJF

Example of the question:



The fol owing table contains information about act
duration of 2 from 1 to 5 and decreased the

es and their durations (in days) and predecessors on a projact schedule. Following an approved change request, you have increased the
ation of activity D from 5 fo 2. You have adjusted the baselines accordingly

What would be the most likely result of your actions?

Activity Predecessor Duration
Start _ None _ 0
A Start

T G MmO O @
o

[ _ H
Finish G, |

m
O N BN OB (V=W s

A The duration of the project will not change
B The project nsk will increase
c The quality of the deliverables will degrade

D Customer satisfaction will improve.

Answer:

Explanation:

The fi to comectly answ
from the data table included in tl

this question is ta determine the length of each path on the project. This requires the creation of a project schedule network diagram where you map the valu
question. The project schedule network diagram for this scenario is shown below

B 3 1

A 1+ B —— C

)

Start { D FH—— E —— F | Finish

For each path, you add up the onginal durations. The path with the longest duration is the critical path. In this case, the critical path is Stan-D-E-F-G-End with a duraton of 17, &5 shown belov

Path Activities Path Duration
Start-A-B-C-G- 4434142 10
Finish
Start-D-E-F-G- S5+4+6+2 17
Finish
Start-H-I- 4+2 6
Finish

-

You must now add 4 to the duration of activity C, subtract 3 from the duration of activity D, and determine the resulting effect. Following are the updated paths and their adjusted durations



Activities Path Duration
Start-A-B-C-G- 4+3+5+2 14
Finish
Start-D-E-F-G- 2+4+6+2 14
Finish
Start-H-I- 442 6
Finish

By making these changes, the duration of the project decreased from 17 Days to 14 Days, but as a result, the project now has two critical paths. Having more than one critical path means more
activites that have no slack. Any delay in any of the activities on a critical path puts the entire project at nisk of missing the target deadline. Additionally, more activities with no slack must be waiched
closely, which creates more effort for the project manager o control bringing them all in on time. Therefore, it can be reasonably assumed that the project risk will increase, making this choice the
best answer o the question asked. Nothing can be conciuded regarding the quaiity of the deliverables or customer satisfaction.

One may argue that the increased risk of having two critical paths instead of one can be compensated by the schedule buffer created as a result of the decreased project duration, thus keeping the
overall project risk lower than it could have been if the project duration stayed unchanged while an additional critical path was added. However, according to the scenarnio provided, the baselines
have been adjusted, implying the new finish date of the project is set in accordance with the new critical path. Therefore, of the choices provided, with the new project duration of 14 instead of 17
and two critical paths, the only conclusion that can be made in this case is that the project risk would likely increase

Details for Each Option:

A The duration of the project will not change
Incorrect Activity D s part of the cntical path. Decreasing the duration of any activity on the cntical path would shorten the duration of the project. An increase of the duration of activity C
would not result in the increase of the project duration since after the change, the duration of the path to which activity C belongs is still shorter than the original duration of the project

B (s The project risk will increase

Correct. Once you determine the onging! duration of each project schedule network path and calculate the adusted path durations, you have two cntical paths with no fioat or siack Delay on
any activity along any critical path puts the entire project in jeopardy of missing the target deadline, thus increasing the project risk in comparison fo the level of risk the project had with only
one critical path.

C The quality of the deliverables will degrade
Incorrect. There is not enough information in the question to determine whether the quality of the deiiverables will degrade. Changing the duration of activities does not necessanly affect the
quality of the deliveradies

D Customer satisfaction will improve.
Incorrect One may argue that by shortening the overall project duration, the customer satisfaction will improve. However, if the customer did not ask for the project to be completed earber or if
the customer is not prepared to &ccept the project earlier, it is uniikely o expect from the customer to be more satisfied The nature of the change request Is unknown, and there is not enough
information in the question to make any determination regarding customer satisfaction.

Reference:
A Guide to the Project Management Body of Knowledge, (PMBOK® Guide) - Sixth Edition, Project Management Institute Inc., 2017, Page(s) 210-211

Exam Tip. For Exam, you must to remember a few important rules:

=+ Always draw out the network diagram presented on your scratch paper. It may be used in several questions.

<+ Know how to calculate float.

< You may encounter questions that ask on what day of the week a project will end if no weekends or holidays
are worked. No problem. Add up the critical path, divide by 5 (Monday through Friday), and then figure out
on which day of the week the activity will end.

=+ You may see something like

3-5-8 6-9-15 1-3-7

Think PERT
A » B »
Think duration
Sﬁirk\h*g
A > s C




When it comes to scheduling. When three numbers are presented, think three-point estimate. Optimistic is the
smallest number and pessimistic is the largest, so most likely, it’s somewhere between the two. When a number
is positioned directly over the tasks, it is the task duration. When a number is positioned to the upper-right of a
task, this represents the EF date.

Schedule Compression

Schedule compression is also a mathematical approach to scheduling. The trick with schedule compression, as
its name implies, is calculating ways the project can get done sooner than expected. Consider a construction
project. The project may be slated to last eight months, but due to the expected cold and nasty weather typical of
month seven, the project manager needs to rearrange activities, where possible, to end the project as soon as
possible. In some instances, the relationship between activities cannot be changed because of hard logic or
external dependencies. The relationships are fixed and must remain as scheduled. Now consider the same
construction company that is promised a bonus if they can complete the work by the end of month seven. Now
there’s incentive to complete the work, but there’s also the fixed relationship between activities. To apply duration
compression, the performing organization can rely on two different methods. These methods can be used
independently or together and are applied to activities or to the entire project based on need, risk, and cost:

+ Crashing: This approach adds more resources to activities on the critical path to complete the project earlier.
In the crashing process, costs grow as resources are added. Crashing doesn’t always work. Consider activities
that have a fixed duration and won’t finish faster with additional resources. The project manager must also
consider the expenses in relation to the gains of completing on time. For example, a construction company
may have been promised a bonus to complete the work by a preset date, but the cost incurred to hit the targeted
date may be more than the bonus.

Example of the question:

You have been informed that one of the critical path's activities must finish no later than September 1st. As a result of this imposed date, the activity's fioat became negative, and the project schedule
18 nO longer feasibie

Which of the following i the best solution?

A Leveling resources
B Crashing the schedule
C Consulting the issue 09

D Terminating the project

Answer:

Correct Answer:8
Explanation:

During ptanning, the critical path is charactenzed by zero total float. During project execution, if duration and relationship jogic violate 3 constraint on the late date on a schedule network diagram, it
results in negative float. which means the schedule is not feasible. The scenario describes an imposed date. An imposed date is a fixed date imposed on a schedule activity or schedule milestone
usually in the form of 3 “start no earlier than” and “finish no fater than” date. Such a schedule constraint may cause the activity float to become negative, which is what happened in the scenario
Therefore, you shouid look for an option that would realign the schedule with the baseline. Of the choices provided, only crashing would aliow shortening the duration of the project schedule, thus
providing the best chance to complete the project on time

Details for Each Option:

A Leveling resources
Incorrect Resource jeveling is a resource optimization technique in which start and finish dates are adjusted based on resource constraints with the goal of balancing the demand for
resources with the avaliabie supply. The avaiabie ficat is used for leveiing resources properly. According to the scenano, the fioat is already negative. Therefore, leveiing resources vill oniy
worsen the situation

B (s Crashing the schedule
Correct Crashing is a scheduie compression technique that is used to shorten the scheduie duration for the ieast incremental cost by adding resources. Therefore, by crashing, |.e.
shortening the project’s durabon to compiy with the imposed date, the project has a beatter chance o be compieted on time.

& Consulting the issue log
Incorrect. The issue jog is & project document where information about the issues encountered during the project is recorded and monitored. The issue with the imposed date has just been
encountered. Therefore, the issue jog would not heve the issue captured. Even if the issue were documented, consulting the issue jog wouid not help you resoive the situation described.

D Terminating the project
Incorrect. When & project scheduie becomes no longer feasible, project termination may be considered. However, terminating the project without attempting to resolve the issue is uniikely to
be the best course of action. Options to salvage the project. such as crashing the schedule, should be considered before the decision to terminate the project is made.

Reference:

A Guide to the Project Management Body of Knowledge, (PMBOK® Guide) — Sixth Edition, Project Management Institute Inc_, 2017, Page(s) 215



= Fast tracking: This method changes the relationship of activities. With fast tracking, activities that would
normally be done in sequence are done in parallel or with some overlap. Fast tracking can be accomplished
by changing the relation of activities from FS (finish-to-start) to SS (start-to-start) or by adding lead time to
downstream activities. For example, a construction company could change the relationship between painting
the rooms and installing the carpet by adding lead time to the carpet installation task. Before the change, all
the rooms had to be painted before the carpet installers could begin. With the added lead time, the carpet can
be installed hours after a room is painted. Fast tracking can, however, increase risk and may cause rework in
the project. Can’t you just imagine those workers getting fresh paint on the new carpet?

EXAM TIP: It is easy to remember the difference between these two actions. Crashing and Cost both begin

with C—we are adding resources, and too many people will “Crash” into each other. Fast tracking is about

speeding things up. However, haste can be risky.

is a schedule compression
techmnigue in which activities or phases norrmally
dorne in seguence are performed in parallel for

at least a portion of their duration.

Example of the question:

As part of the routine activities to monétor and control the performance of your project, you determine that the project SPI is 0.8. In order to get the schedule back into alignment with the pian, you
authorize the overtime pay for the project team

Which of the following best describes the 0ol or technique you used 1o align the schedule?

A Scheduling tool
B Schedule compression
C Leads and lags
D Fast tracking
Answer:
orrect Answer:B
Explanation:

One of the tools and techniques associated with the Control Schedule process is schedule compression. One type of schedule compression technique is crashing. Crashing involves adding
resources 1o an activity on the critical path to shorten the duration. The payment of overtime as described in the question is an example of crashing. The schedule compression technique of
crashing is being used In this scenario to bring the schedule back into alignment with the pian

Details for Each Option:

A Scheduling tool
Incorrect A scheduling (0ol I$ a tool that provides schedule component names, defintions, structursl relationships, and formats that support the appliication of & schedwling method Overtime
pay is not part of this 100l, making this ChoiCe an InCorrect answer

B (& Schedule compression
Correct. Overtme pay is an exampie of crashing which is one of the schedule compression techniques making this choice the best answer {0 the question asked

C Leads and lags
incorrect. While leads and lags can be useful in bringing a schedue back into atgnment with the plan, this technique does not include overtime pay which is what described in the question

D  Fastiracking
Incorrect Although fast tracking is considered a schedule compression technique, it does not inciude overtime pay. Therefore, fast tracking is not the best answer [0 the question asked
Reference:

A Guids to the Project Management Body of Knowiedge, (PMBOK® Guide) - Sixth Edition, Project Management Institute Inc., 2017, Page(s) 215, 228



Data Analysis Techniques

There are two major data analysis techniques used in this process:

Project simulations enable a project manager to examine the feasibility of the project schedule under different
conditions, variables, and events. Simulations are often completed by use of the Monte Carlo analysis. It can
predicts how scenarios may work out, given any number of variables. The process doesn’t actually churn out a
specific answer, but a range of possible answers. When Monte Carlo is applied to a schedule, it can examine, for
example, the optimistic completion date, the pessimistic completion date, and the most likely completion date for
each activity in the project

“What-1f” scenarios with your project. is the process of evaluating scenarios in order to predict their effect,
positive or negative, on project objectives.

EXAM TIP. Monte Carlo analysis can be applied to more than just scheduling. It can also be applied to cost,
project variables, and, most often, to risk analysis. Simulations also provide time to factor in “what-if”” questions,
worst-case scenarios, and potential disasters. The end result of simulations is to create responses to the feasible
situations. Then, should the situations come into play, the project team is ready with a planned response.
Resource optimization is used to adjust the start and finish dates of activities to adjust planned resource use to
be equal to or less than resource availability. Examples of resource optimization techniques that can be used to
adjust the schedule model due to demand and supply of resources include but are not limited to:

Resource leveling. A technique in which start and finish dates are adjusted based on resource constraints with
the goal of balancing the demand for resources with the available supply. Resource leveling can be used when
shared or critically required resources are available only at certain times or in limited quantities, or are over
allocated, such as when a resource has been assigned to two or more activities during the same time period, or
there is a need to keep resource usage at a constant level. Resource leveling can often cause the original critical
path to change. Available float is used for leveling resources. Consequently, the critical path through the project
schedule may change.

Resource smoothing. A technique that adjusts the activities of a schedule model such that the requirements for
resources on the project do not exceed certain predefined resource limits. In resource smoothing, as opposed to
resource leveling, the project’s critical path is not changed and the completion date may not be delayed. In other
words, activities may only be delayed within their free and total float. Resource smoothing may not be able to
optimize all resources.

Agile Release Planning

For those environments using agile methodologies, release planning provides a high-level summary timeline of
the release schedule based on the product vision and the product roadmap. Agile release planning also determines
the number of iterations for the releases, and allows the product owner and the project team to decide what needs
to be developed and how long it will take to deliver a releasable product.

Outputs from this process are: Schedule baseline; Project schedule; Schedule data; Project calendars; Change
requests; Project management plan updates: (Schedule management plan, Cost baseline); Project documents
updates: (Activity attributes, Assumption log, Duration estimates, Lessons learned register, Resource
requirements, Risk register)

Example of the Question:




You were recently hired by an electrical engineerning firm to take over as the project manager for the instaliation of backup generators in a religious community. When reviewing the project schedule,
you notice several holidays that are observed by the religious community were not considered

What wouid be the first project document that you would add the community's observed holidays to as non-working days?

A Master schedule
B8 Project calendar
C Duration estimates

D Resource calendar

Answer:

Correct Answer:8
Explanation:

The project calendar is oniginally an organizational process asset (OPA) that is updated according to project activities and is an output of the Develop Schedule process. As the project manager, you
would reference the project calendar specific to the project to determine the working days and shifts that are available for scheduled activities. The project calendar is specific to the project, and it
fakes into account all the constraints of the project, such as observed holidays of the client.

Details for Each Option:

A Master schedule
Incorrect The master schedule, also known as the miestone schedule, is a summary-ievel project schedule that fies the major ok and work C and key
schedule milesiones. Although the non-working days wouid be incorporated into the project (and ted for in the master scheduie), they wouid first need to be
acknowledged and added (o the project calendar.

B () Project calendar

Correct. The project caiendar identifies the working days and shifts that are avasiable for scheduled activities. Project calendars distinguish time penods in days or parts of days that are
avallable fo complete scheduled actiities from time penods that are not availabie for work.

Cc Duration estimates
Incorrect Duration estimates provide the amount of time each sctivity will take to complete. Duration estimates take into account the non-working days, but the non-working days have no

bearing on the number of scheduied hours it takes to complete an activity. Also, duration are , not & project document which is what the Question is asking
about

D' Resource calendar

Incorrect The resource calendar identifies the working days and shifts upon which each specific resource (e.g., a team member or 1S avall Resource ¢ Show when
resources are in use or not in use, which may make the resource avalabie for other projects. They do not identify the specific project’s non-working days.

Reference:
A Guide fo the Project Eody of ige, (PMBOK® Guide) — Sixth Edition, Project Management Institute Inc., 2017, Page(s) 220

After dealing with all the challenges of examining, sequencing, and calculating the project activities, you’ll create
a working schedule. Schedule development, like most project management planning processes, moves through
progressive elaboration. As the project moves forward, discoveries, risk events, or other conditions may require
the project schedule to be adjusted. In this section, we’ll discuss the project schedule and how it is managed.

Schedule Baseline— This is the approved version of the schedule model that is used for comparison against the
actual start and finish dates in the Monitoring & Controlling Process Group to determine if any variances have

occurred. It is a component of the project management plan, and can only be changed through formal change
control procedures

Example of the question:

During the development of the project schedule, your project team identified a few activities that could be performed in parallel by revisiting some of the dependencies, constraints, resource
requirements, optimization, and reserves. You present the compressed schedule 1o your sponsor, who accepted it as the baseline.

‘What should you do next?

A Submit 3 change request to update the schedule baseline
B Assess the need 1o aggregate the schedule reserves
C Update the assumption log and the lessons learmed register

D Analyze eamed value to assess varnation in schedule dates

AnNSwer:



Correct Answer:C

Explanation:

The scenario implies the project is still in the Planning Process Group, in the middie of the Develop Schedule process. There are a few tasks eft to co once the adjustments have been made and
the schedule has been basalined. You must aiso update the project management pian components and the project documents, Remember, the project team has been revisiting some of the
dependencies, constraints, resource requirements, optimization, and reserves. Following such discussions, two of the project documents to update are the assumption 109 and the iessons leamed
The assumgption can be updated with changes to assumptions in duration, resource utilization, sequencing, or other information that is revealed as a result of developing the schedule model. The
lessons leamed register can be updated with techniques that were efficient and effective in developing the schedule model

Details for Each Option:

A

Submit 2 change request 10 update the schedule baseline
Incorrect. A formal change request is required to modiify a scheduie that has already been basslined. In the scenario described, the scheduie is still in the development, and the project is still
in pianning. No change request is needed to update the components of the project management plan during project planning,

Assess the need 1o aggregate the schedule reserves
Incorract Assessing the need for aggregating schedule reserves is a task of schedule network analysis. In this scenario, the project team has revisited the reserves o achieve the deadiine
Therefore, it IS a step that has already been performed

+ Update the assumption log and the lessons learned register

Correct In addition to producing a baseiing project schedule, one of the key outputs of the Deveiop Schedule process is to update project documents. The need to keep the assumption log
and jessons ieamed register up to date is important after having to revisit dependencies, Constraints, resource requirements, optimization, and reserves

Analyze earned value o assess varation In schedule dates
Incorrect. Earned value analysis Is a tool of the Control Schedule process, while the scenano describes the Deveiop Scheduie process.

Reference:
A Guide to the Project Management Body of Knowledge, (PMBOK® Guide) — Sixth Edition, Project Management Institute Inc., 2017, Page(s) 221

Project Schedule — This is an output of the schedule model that contains linked activities with planned dates,

durations, milestones and resources, and should at least include a planned start date and end date for each activity.
The project schedule can be displayed in summary form as a master schedule or milestone schedule, or can be
displayed in detail. Following are commonly used graphical displays of a project schedule:

v Bar charts. Also known as Gantt charts, bar charts represent schedule information where activities are

listed on the vertical axis, dates are shown on the horizontal axis, and activity durations are shown as
horizontal bars placed according to start and finish dates.
Milestone charts. These charts are similar to bar charts, but only identify the scheduled start or completion
of major deliverables and key external interfaces.
Exam Tip. A milestone is simply a placeholder for a specific event during the project and always has a
duration of zero.

Project Milestones
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v' Project schedule network diagrams. These diagrams are commonly presented in the activity-on-node

diagram format showing activities and relationships without a time scale, sometimes referred to as a pure
logic diagram.



Schedule Data — This is the collection of information that controls and describes the schedule and includes at
least the schedule milestones, schedule activities, activity attributes, and identified assumptions and constraints.
Project Calendars — These identify the working days and shifts associated with schedule activities.

And Again - Examination Content Outline

PERFORMANCE DOMAIN II: PLANNING

Domain |l Planning — 24°%

Task 3 Develop the cost management plan based on the project scope, schedule,

resources, approved project charter and other information, using estimating
techniques, in order to manage project costs.

Task 4 Develop the project schedule based on the approved project deliverables and
milestones, scope, and resource management plans in order to manage
timely completion of the project.

6.6, Comtrol Schedule

Control Schedule is the process of monitoring the status of the project to update the project schedule and managing
changes to the schedule baseline. The key benefit of this process is that the schedule baseline is maintained
throughout the project. This process is performed throughout the project.

Example of the question:

A project manager is currently using data analysis techniques to develop work performance information to compare the work performed so far against the project schedule

Which of the following processes is the project manager cumently camying out?

A Control Schedule
B Estimate Activity Durations
[« Develop Schedule

D Estimate Activity Resources

Answer:

Expianation:

Various data analysis techniques, such as earmed value analysis, iteration burndown chart, trend analysis, etc. are used in the Control Schedule process to conduct a3 comparison of work performed
to the project sched x performance informatio ch is an output Controi Schedule process, includes information on how the project work is performeng compared to the schedule
baseline. In the sce rovided, the project manager sing data analysis technigues to develop work performance information to compare the work performed so far against the project
schedule. These ac are best descrnibed by the Con i Schedule process

Details for Each Option:

A ‘=) Conirol Scheduie

Correct Controi Scheduie is the process that invoives using various toois and techniques, such as data analysss described in the question, to monitor the project performance, to update and
manage the project schedule and the scheduie baseline

B
stimating the amount of time needed fo complete individuai activities with the estimated resources. Based on the scenario described,
tvity Durations process has siresdy been compieted.

C o Schedute

t Deveilop Scheduwe is the process invoived in creating the project schedule model for project execution, and monitoning and controiling. The Question Imples that this has aiready
ince the work performed so far wili be compeared o the schedule

y Resources

Yy Resources is the process of estimaling the resocurces needed and the fype and Quantities of material, equipment, and suppies required to compiete the project
0N JeSCribes 8 process that compares work performed 10 the project schedule which is not what is done during the Estimate Activity Resources process

A Guide to the Project Management Body of Knowiedge, (PMBOK® Guide) — Sixth Edition, Project Management Institute Inc_, 2017, Page(s) 222, 226-223



The goal of controls is to maintain the integrity of the schedule baseline. The most common form of control is
status at regular intervals and updating the schedule with actuals. Once you know what work has been completed,
you will analyze and compare planned versus actual performance to determine if there is a variance.

Schedule control, the process of managing changes to the project schedule, is based on several inputs:

Inputs for this process are: Project management plan: (Schedule management plan, Schedule baseline, Scope
baseline, Performance measurement baseline); Project documents: (Lessons learned register, Project calendars,
Project schedule, Resource calendars, Schedule data); Work performance data; Organizational process assets.
Work Performance Data — This can include schedule data about the status of schedule activities such as which
activities have started, their progress, and which activities have finished.

Organizational Process Assets (OPAs) — Examples include schedule control tools and schedule monitoring &
reporting methods.

Schedule control is concerned with three primary actions:

#+ The project manager works with the factors that can cause changes in the schedule in an effort to confirm that
the changes are agreed upon. Factors can include project team members, stakeholders, management,
customers, and project conditions.

# The project manager examines the work results and conditions to determine whether the schedule has changed.

=+ The project manager manages the actual change in the schedule.

The goal of controls is to maintain the integrity of the schedule baseline. The most common form of control is

status at regular intervals and updating the schedule with actuals. Once you know what work has been completed,

you'll analyze and compare planned versus actual performance to determine if there is a variance.

Baseline

Status

Analyze

When an agile approach is used, Control Schedule is concerned with:

Determining the current status of the project schedule by comparing the total amount of work delivered and
accepted against the estimates of work completed for the elapsed time cycle;

Conducting retrospectives (scheduled reviews to record lessons learned) for correcting processes and improving,
if required,;

Reprioritizing the remaining work plan (backlog);

Determining the rate at which the deliverables are produced, validated, and accepted (velocity) in the given time
per iteration (agreed-upon work cycle duration, typically 2 weeks or 1 month);

Determining that the project schedule has changed; and

Managing the actual changes as they occur.

Tools and techniques for this process are: Data analysis: (Earned value analysis, Iteration burndown chart,
Performance reviews, Trend analysis, Variance analysis, What-if scenario analysis); Critical path method; Project
management information system; Resource optimization; Leads and lags; Schedule compression

Measuring Project Performance



Poor performance may result in schedule changes. Consider a project team that is completing its work on time,
but all of the work results are unacceptable. The project team may be rushing through their assignments to meet
their deadline. To compensate for this, the project may be changed to allow for additional quality inspections
and more time for activity completion. Project performance is often based on earned value management.
Earned Value Analysis — Schedule performance measurements such as schedule variance (SV) and schedule
performance index (SPI) are used to determine the degree of variation from planned (schedule baseline) vs.
actual in terms of the schedule. (We will learn this topic in the next lesson).

Examining the Schedule Variance
The project manager must actively monitor the variances between when activities are scheduled to end and when
they actually end. An accumulation of differences between scheduled and actual dates may result in a schedule
variance. The project manager must also pay attention to the completion of activities on paths with float, not
just the critical path. Consider a project that has eight different paths to completion. The project manager should
first identify the critical path, but should also identify the float on each path. The paths should be arranged and
monitored in a hierarchy from the path with the smallest float to the path with the largest float. As activities are
completed, the float of each path should be monitored to identify any paths that may be slipping from the
scheduled end dates.
Trend Analysis — This is used to examine schedule performance over time to determine if it is improving or
worsening.
What-If Scenario Analysis — This is used to compute and evaluate differing schedule scenarios as pertain to
the Project Risk Management processes in order to bring the schedule model back into alignment with the
approved schedule baseline.

Creating a Burndown Chart
Though burndown charts are typically used in agile projects, you can use them to illustrate the amount of work
left to do in the project or iteration.
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Burndown charts start in the upper left corner and predict the amount of remaining work distributed over the
timeline. As work is completed, a second line representing the actual work is added to the chart to show any
variances between what is happening and what is predicted. Based on current completion of tasks, you can add
a third line to represent a trend and offer a new prediction for the project completion date.

Example of the question:

Worl to Be Done




During a status update meeting, you provide stakeholders with a chart that tracks the work thal remains 1o be completed against the time Ieft in this periad of the project. You point out that the ideal
rate at which the work is being completed is close 1o the actual rate at which the work is being compileted

What type of chart did you show the stakeholders?

A Burndown chart
B Milestone chart
[ Gantt chart

D Project schedule network diagram

AnNSwer:

Correct Answer-A

Explanation:

A burndown chart graphically depicts the work that remains to be completed versus the days in the iteration. It is used to analyze the variance with respect to an ideal burndown based on the work
committed from iteration planning A diagonal line representing the ideal remaining work each day, or the ideal burndown, and a second diagonal line representing the actual remaining work each

dgay are piotted on the chart. The burndown chart gives a visualization of how the ideal rate of work s companng with the actual rate of work. Therefore, among the available choices, a burndown
chart is the best response.

Details for Each Option:

A & Burmdown chart

Correct. A burndown chart is typically used in agie project management 10 rack the work that remains to be compieled versus the time left in the teration. A diagona! ine representing the
ideal rate at which the work is being completed, or the burndown, is piotted with another line representing the dady actual remaining work. The resulting burndown chart visually depicts the
variance between the ideal rate of work and the actual rate of work.

B Milestone chart

Incorrect A miestone chart is & project schedule that shows the anticipated completion dates of major project delrverables. A mdestone has no duration, and therefore has no rate of
compietion, thus, it cannot be the chart shared with the stakehoiders

C Gantt chart
Incorrect. A Gandt chart is a bar chart of the project scheduwe that shows activities fisted on the vertical axis and dates on the horizontal axis. The activity durations are shown as horizontal
bars placed according to Start and finish dates. The Ganit chart is 8 graphical depiction of the project schedule; it does not show a rate of completion

D Project schedule network diagram
Incorrect. A project schedule network diagram shows the activities and the relationship between sctivities for the project and not & rate of compietion.

Reference:

A Guide to the Project Management Body of Knowiedge, (PMBOK® Guide) — Sixth Edition, Project Management Institute Inc., 2017. Page(s) 226, 217-218

Critical Path Method (CPM) — Comparing the planned progress along the critical path to the actual progress can
help in determining the schedule’s current status.
Project Management Information System (PMIS) — These systems commonly include scheduling software
that can be used to track planned vs. actual schedule dates, as well as to report observed variations.
Resource optimization techniques involve the scheduling of activities and the resources required by those
activities while taking into consideration both the resource availability and the project time.
LEADS AND LAGS
Adjusting leads and lags is applied during network analysis to find ways to bring project activities that are
behind into alignment with the plan. For example, on a project to construct a new office building, the landscaping
can be adjusted to start before the exterior work of the building is completed by increasing the lead time in the
relationship, or a technical writing team can adjust the start of editing the draft of a large document immediately
after the document is written by eliminating or decreasing lag time.
Example of the question:

You are a project manager of a construction project. In your schedule network diagram. “Construction of pillars” and "Construction of walls on the pillars” are
two sequential activities. You have to wait for 3 weeks for the concrete to settle down before you can start constructing walls on the pillars. This duration of 3
weeks represents:

A Lead
° B. Lag °
C.  Float

D.  None of the above

Answer: B
Lag represents wait-time in a schedule network diagram. Lags are used in limited circumstances where processes require a set period of time to elapse
between the predecessors and successors without work or resource impact

Schedule _compression technigues are used to find ways to bring project activities that are behind into
alignment with the plan by fast tracking or crashing the schedule for the remaining work.




Updating the Project Schedule

So, what happens when a schedule change occurs? The project manager must ensure that the project schedule
is updated to reflect the change, document the change, and follow the guidelines within the schedule
management plan and integrated change control. Any formal processes, such as notifying stakeholders or
management, should be followed.

Revisions are a special type of project schedule change that cause the project start date and, more likely, the
project end date to be changed. They typically stem from project scope changes. Because of the additional work
the new scope requires, additional time is needed to complete the project. Schedule delays, for whatever reason,
may be so drastic that the entire project has to be rebaselined —that is, all the historical information up to the
point of the rebaseline is eliminated. Rebaselining is a worst-case scenario and should be used only when
adjusting for drastic, long delays. Schedule revision is the preferred, and most common, approach to changing
the project end date.

EXAM TIP: You should rebaseline only in extreme, drastic scenarios; however, a change request can justify
rebaselining the project if additional scope items require additional time for the project.
Applying Corrective Action
Corrective action is any method applied to bring the project schedule back into alignment with the original dates
and goals for the project end date. Corrective actions are efforts to ensure that future performance meets the
expected performance levels. It includes the following:

%+ Ensuring that the work packages are complete as scheduled. Completing a work package early isn’t

always a good thing.

=+ Extraordinary measures to ensure that work packages complete with as little delay as possible.

#+ Root-cause analysis of schedule variances.

<+ Measures to recover from schedule delays.
Outputs from this process are: Work performance information; Schedule forecasts; Change requests; Project
management plan updates: (Schedule management plan, Schedule baseline, Cost baseline, Performance
measurement baseline); Project documents updates: (Assumption log, Basis of estimates, Lessons learned
register, Project schedule, Resource calendars, Risk register, Schedule data).

Work performance information includes information on how the project work is performing compared to the

schedule baseline. Variances in the start and finish dates and the durations can be calculated at the work package
level and control account level. For projects using earned value analysis, the (SV) and (SPI) are documented for
inclusion in work performance reports

Example of the question:

What is an output of the Control Schedule process that is an input to the Maonitor and Control Project Work process?

A Work performance data
B Schedule baseline
C Work performance reporis

D Work performanc e information

Answer:



Correct Answer:D
Explanation:

The Control Schedule process is where the status of the project is monitored 1o update the project schedule and manage changes o the schedule baseline. The Controd Schedule protess has the
following five outputs:

= Work performance information
= Schedule forecasts

= Change requests

= Project management plan updates
= Project document updates

Details for Each Option:
A Wiork performance data

fncormect. Wk performance dala is the datfa that is nol summanZed or raw data that is cresied duning projec! execution. Work performance dalfa are often used a5 iNpuls 1o, rather than
oulputs from, controd proCesses SUch as the Condrol Schedwe Drocess:

B Schedule baseline
Incorrect The schedule baseline is an outpul of the Develop Schedule process, not the Condrol Schedwe process.

C Work performance reports
Incormmect Work performance reports ane the electronic or physical representalion of work performance infarmation and are oulputs from the Monitor and Controd Project Work process, nol
imputs

D &= Work performance information
Cowrect. Work performance information is 8 summarized or analyzed version of work performance data. Most processes in the Monitoning and Controlling Frocess Group have work
performance information as outputs, whare & then becomes inputs to the Monor and Conirol Project Work process.

Reference:
A Guide to the Project Management Body of Knowlsdge, (PMBOH® Guide) — Sixth Edition, Project Management Institute Inc., 2017, Page(s) 222-223, 228

SCHEDULE FORECASTS
One of the outputs of the Control Schedule process is schedule updates in the form of forecasts of estimates or
predictions of conditions and events in the project’s future schedule, based on knowledge available at the time of
the forecast. Following are key characteristics of schedule forecasts:
v They are updated and reissued based on work performance information collected as the project progresses;
v This work performance information is based on the project’s past performance and expected future
performance if preventive or corrective actions are to be implemented;
v" This work performance information can also include earned value performance indicators and schedule
reserve information that may affect the project in the future.
Change Requests — These may be submitted as a result of schedule variance analysis, progress report reviews,
or as a result of performance measurement results.



